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Abstract

Objective. To present our 30-year experience with type 1 diabetes in adults treated at Theptarin hospital, Bangkok,
Thailand.

Methodology. A retrospective study was conducted on medical records of patients with type 1 diabetes in Theptarin
hospital between 1983 and 2013. Clinical characteristics, glycemic control, and complications were retrieved and
compared between patients who developed complications and those who have remained free of complications.

Results. There were 129 T1DM patients who attended our hospital during the three decades. Two patients died from
sepsis and leukemia. Only 70 patients are still active on follow-up (median time of follow-up 11.1 years, range 0.3-29.2
years). In the active follow-up cohort, the mean age of onset was 25.3(12.4) years and duration of diabetes was
14.4(10.0) years. The mean HbA; and LDL were 7.9(1.4%) and 99(30) mg/dl respectively. Optimal glycemic control
(HbA1c < 7%), LDL control (LDL< 100 mg/dl), and target blood pressure (BP < 130/80 mmHg) were achieved in 31%,
54%, and 97% of patients respectively. The optimal combined target values for glucose, LDL, and blood pressure were
achieved in only 17% of patients. The cumulative incidence of retinopathy, nephropathy, and cardiovascular disease
were 17%, 19%, and 0.4%, respectively. Only longer duration of diabetes was associated with increased risk of
development of microvascular complications.

Conclusions. Despite advancement in the treatment of diabetes, optimal glycemic control has not been achieved in
most adult patients with T1DM. Microvascular complications have been observed in about one fifth of patients. Intensive

therapy should be implemented as early as possible in order to ameliorate long-term complications of diabetes.
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INTRODUCTION

The worldwide incidence of Type 1 diabetes (TIDM), as
well as the survival rate of patients with TIDM, is
increasing from improved management in the past three
decades. The International Diabetes Federation (IDF)
Diabetes Atlas, 6th edition, estimates that worldwide,
497,100 children below 15 years of age are living with
diabetes.! This number would be greater if you added
adults with TIDM who developed diabetes during
childhood. Moreover, newly diagnosed adults with TIDM
are also a growing population that requires attention from
practicing clinicians. The key message from the Diabetes
Control and Complications Trial Research Group (DCCT)
indicated that the destiny of diabetic complications could
be changed with intensive glycemic control.? Therefore, at
a time of dramatic increases in the prevalence of obesity, it
is appropriate that type 2 diabetes has received a great
deal of attention. However, it is equally important to
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acknowledge and address T1DM, whose prevalence is also
increasing and whose management remains complex.

Thailand is one of the countries from South-East Asia with
a lower prevalence of TIDM compared with European
countries.> However, according to the recent review of the
diabetes burden in Thailand,* the incidence of T1DM in
children in the North-Eastern part of Thailand has
increased in recent years. Unfortunately, data on adult
patients with TIDM in Thailand is sparse and no long-
term follow-up study is available. Therefore, our present
study is aimed to describe our 30-year experience with
TIDM in adults who have been treated at Theptarin
hospital, which is a comprehensive diabetes center in
Bangkok. Our
characteristics, glycemic control and complications in our
cohort of adults with TIDM. We also examined factors
which might predict microvascular complications in our
cohort.

objective was to determine clinical
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METHODOLOGY

This retrospective study was approved-by the Ethics board
committee of Theptarin hospital. We retrospectively
reviewed the charts of all adults with TIDM (age >15
years old) who were treated between 1983 and 2013 at
Theptarin hospital, which is one of largest diabetes
centers in Bangkok with over 4,000 registered diabetic
patients. TIDM was defined on the basis of abrupt onset
of symptoms polydipsia  or
unexplained weight loss, diabetic ketoacidosis (DKA),
absent insulin reserve as shown by C-peptide assay (<0.6
ng/ml), and requirement of insulin from the time of
diagnosis for control of hyperglycemia. If pancreatic auto-
antibodies were negative or unknown, then insulin must
have been started at or shortly after diagnosis and used
continually thereafter. Other types of diabetes including
latent autoimmune diabetes in adult (LADA) were
excluded. Patients who were lost to follow-up in the
previous 12 months were also excluded from this study.

including  polyuria,

Demographic data, last recorded AIC and chronic
complications were retrieved during the study period. The
frequency of self monitoring blood glucose (SMBG) and
method of insulin adjustment were also collected from
medical records. In the absence of these datain the charts,
telephone contact were attempted by diabetic nurse
educators. Retinopathy was detected with the regular
dilated eye examinations by ophthalmologists annually.
Nephropathy was defined as persistent proteinuria greater
than 500 mg/24 hours or microalbuminuria greater than 30
mg/24 hours confirmed on at least 2 occasions, 3-6 months
apart. Hypertension was defined as a blood pressure
>130/80 mmHg and hypercholesterolemia was defined as
an LDL cholesterol >100 mg/dL. Achieving global risk
controls (ABC goals) mean an AlC <7.0%, BP <130/80
mmHg, and LDL cholesterol <100 mg/dL. Other co-
morbidities and
collected. The diagnosis of autoimmune thyroid disorder
was made on the basis of history, signs of diffuse goiter,
and positive autothyroid antibodies (Anti-thyroid
peroxidase and Anti-thyroglobulin).

autoimmune disorders were also

Statistical Analysis

Continuous variables were presented as mean (SD) and
categorical variables were presented as proportions. Chi-
square test was used to compare the factors which were
associated with microvascular complications and p-value
< 0.05 was considered statistically significant. The duration
period of development of complication was computed as
the time of onset of diabetes up to the time at which
complications are detected. For the patients who were free
of complication, the duration period was computed as the
time period of onset of diabetes up to the time of last
follow-up. All statistical analyses were conducted using
the Statistical Package for the Social Sciences (version 17.0;
SPSS, Chicago, IL, USA).
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RESULTS

One hundred twenty-nine TIDM patients were treated at
Theptarin hospital during a 30-yr period (1983-2013). Two
patients died from sepsis and leukemia. Only seventy
patients (54%) had completed the follow-up data and were
enrolled in this retrospective study (median time of
follow-up 11.1 years, range 0.3-29.2 years). There were 34
males (48.5%) and 36 women (51.5%) with a mean age of
39.5(13.3) years (range 13-76), a mean age at onset of
T1DM of 25.3(12.4) years (range 5-67) and a mean duration
of TIDM of 14.4(10.0) years (range 1-50). More than 80% of
these patients developed T1IDM at the age of more than 15
years. The body mass index (BMI) ranged from 15.6 to 29.3
kg/m? (mean at 22.5 kg/m?) with 17.1% of patients
considered to be overweight and obese (BMI over 25
kg/m?). and C-peptide
measurements were done only in 10% of patients. The
detail of baseline characteristic data was showed in Table
1.

Pancreatic  auto-antibodies

Table 1. Baseline characteristics of adults type 1 diabetes
mellitus

Baseline Characteristics
Male/Female

Active F/U(N=70)
34 (48.6%)/36 (51.4%)

Age (yrs), mean (SD) 39.5(13.3)
Age of onset (yrs) 25.3 (12.4)
<15 yrs 13 (18.6 %)
215 yrs 57 (81.4 %)
Disease duration (yrs) 14.4 (10.0)
<5yrs 13 (18.6 %)
>5-<10yrs 12 (17.0 %)
210 yrs 45 (64.4 %)
BMI (kg/m®) 22.5(2.8)
History of DKA 54.3 %
Basal bolus regimen 68 %
Premixed twice daily injection 21%
Other regimens 1%
Dose of Insulin (unit’/kg/day) 0.74 ( 0.22)
Add-on oral hypoglycemic agents 12.9 %

The last visited mean A1C was 7.9+1.4% (range 5.5-12.5%)
with 31.3% of patients having optimal glycemic control
(HbAlc <7%). LDL control (LDL< 100 mg/dl), and target
blood pressure (BP <130/80 mmHg) were achieved in 54%,
and 97% of patients respectively. The optimal combined
target values for glucose, LDL, and blood pressure (ABC
goals) were achieved in only 17% of patients. When
patients were classified according to the duration of
diabetes, the patients who had duration between 5 and 10
years had the worst glycemic control and optimal
combined target values. The detail of ABC goals were
showed in Table 2.

The frequency of SMBG and method of insulin adjustment
were retrieved from medical records and telephone
contact in 45 patients (64.3%). Most patients did SMBG
only 1-2 times per day (36%) and 13% of patients did not
do SMBG in the past month. It is interesting that patients
who did SMBG more than 4 times per day (9% of patients)
could achieve target A1C (A1C <7%). Two patients have
been admitted due to hypoglycemic coma in the previous
12 months. For insulin adjustment methods, most patients
(46%) used the dose of insulin according to the
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Table 2. The detail of ABC goals in adults with type 1 diabetes mellitus

Target Goal Whole Cohort Disease duration Disease duration Disease duration
(N=70) <5yrs >5-<10yrs 210 yrs
(N=13) (N=12) (N=45)
Glycemic Control
7% 31.3% 38.5% 14.3% 34.9%
7.1-7.9% 25.9% 15.4% 28.6% 30.2%
28% 42.8 % 46.1% 57.1% 34.9%
Optimal Blood Pressure 97.0% 100.0% 100.0% 92.8%
Control (BP < 130/80 mmHg)
LDL cholesterol
<100 mg/dL 54.3 % 23.1% 42.9% 51.2%
101-129 mg/dL 30.0 % 69.2% 42.8% 30.2%
2130 mg/dL 15.7 % 7.7% 14.3% 18.6%
Combined three targets 17.2 % 23.1% 7.1% 20.9%

prescription dose (fixed dose regimen). The second most
common method (44%) was to adjust insulin based on
patient’s preference (self-adjustment), however, only less
than 5% of patients could adjust insulin based on insulin
to carbohydrate ratio correctly. The detail of methods of
insulin adjustment is presented in Figure 1.

Self-adjustment Insulin / carb ratio

Fixed dose Scaling

Figure 1. Percentage of insulin adjustment methods in
adults type 1 diabetes mellitus

Diabetic nephropathy including microalbuminuria and
chronic kidney disease developed in 12.9% and 5.7% of
patients respectively. Diabetic retinopathy including non-
proliferative and proliferative diabetic retinopathy
developed in 8.7% and 8.7% of patients respectively.
Macrovascular complications rate was 4.3% (2 cases of
myocardial infarction and 1 case of ischemic stroke). Only
longer duration of diabetes has been significantly
associated with microvascular complications as showed in
Table 3.

Table 3. Factors associated with microvascular
complications in adults with type 1 diabetes mellitus,
mean (SD)
Factors Free of Microvascular p-value
complication complications
group (N=52) group (N=18)
Age (years) 39.1(13.7) 40.6 (12.3) 0.422
Age of Onset 26.8 (12.3) 21.0 (11.9) 0.620
(years)
Duration of 12.6 (8.7) 23.1(3.2) 0.025
diabetes (years)
BMI (kg/m?) 22.2(2.7) 23.1(3.2) 0.374
HbAc (%) 7.9(1.2) 7.8 (1.8) 0.076
LDL (mg/dl) 97.8 (30.6) 101.6 (28.1) 0.247
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The prevalence of autoimmune thyroid diseases in TIDM
was 12.9% in the present study which consisted of 3
patients with hyperthyroid Graves’ disease (4.3%) and 6
patients with euthyroid Hashimoto’s thyroiditis. No case
of overt hypothyroid Hashimoto’s
observed in this cohort study. In the group of Graves’
disease, 2 patients developed Graves’ disease concurrently
with the onset of TIDM. Other co-morbidities included 6
patients with major depression (8.6%), 1 patient with
ovarian cancer (1.4%), and 1 patient with breast cancer
(1.4%).

thyroiditis was

DISCUSSION

Type 1 diabetes mellitus (T1DM) has traditionally been
considered a disease of childhood, but more recent
epidemiological studies have indicated that the incidence
is comparable in adults.> While the peak incidence of
T1DM is around the time of puberty, about 25% of cases
will present after 35 years of age.® Moreover, a subset of
phenotypic type 2 diabetic patients who are positive for
the antibodies commonly found in type 1 diabetes which
is called latent autoimmune diabetes in adults (LADA)
could pose a diagnostic challenge for clinicians.”8
Complexities arise also because of the variable definitions
of LADA and T1DM. However, the recent immunologic
studies showed that adults with TIDM had different
antigenic differences and a more rapid decline of beta cell
function after the diagnosis compared to the LADA.%1°
Therefore, only typical TIDM had been included in this
study. Our data reflected the inadequate use of c-peptide
and pancreatic auto-antibody testing to confirm diagnosis
of TIDM. The main reason might come from economic
concern of confirmation and also non-familiarity with use
of these laboratory tests. Therefore, these tests should be
emphasized to avoid the potential of misclassification of
type of diabetes.

T1DM does not occur exclusively in children because this
autoimmune could develop at any age.
Furthermore, most patients with TIDM live until older
ages due to increased survival. In this study, we observed
that more than 80% of these patients developed T1DM at
the age of more than 15 years and only less than 60% of
patients developed diabetic ketoacidosis (DKA) at the
onset of diagnosis. These findings were consistent with the

disease
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previous study which found that the disease process
seemed to have been less progressive in patients
diagnosed at older ages.!! Therefore, adult issues in
management of TIDM should be addressed and health
care providers should be more familiar to deal with the
main healthcare requirements for TIDM.

Over the past decade the tools for the management of type
1 diabetes have also evolved significantly, presenting
opportunity for patients to have near-normal physiologic
insulin secretion with either basal-bolus insulin therapy or
continuous subcutaneous insulin infusions. The Diabetes
Control and Complications Trial (DCCT) proved that the
microvascular complications of TIDM could be prevented
or delayed by improving glycemic control.? Since the
publication of DCCT study, the aim for therapy of
individuals with type 1 diabetes has been to achieve
glucose and near-normal A1C values as safely as possible.
However, the DCCT and follow-up study, Epidemiology
of Diabetes Interventions and Complications (EDIC) also
proved a challenge to maintain normoglycemic status.
Several recent studies report similar findings'>!® as in this
study, with average A1C levels ranging between 8.2% and
9.0%, far higher than the targets set by the American
Diabetes Association. Maintenance of near-normal glucose
levels is demanding, in that it requires an educated and
motivated patient to coordinate the complex task of
adjusting insulin doses based upon glucose levels, dietary
intake, activity, illness, or stress. In real-life situations, not
all people living with TIDM are motivated enough to
control their glucose. As shown in Figure 1, less than 10%
of TIDM patients had
according to carbohydrate counting as recommended in
international standards. Lack of knowledge among health
care workers and a deficiency of organized health care
information systems are a major barrier to the delivery of
quality of diabetes care in TIDM. Although psychosocial
barriers such as lack of economic or social support, poor
access to specialized centers, eating disorders, and other
psychological problems are associated with poorer control.
Support from diabetologists, diabetes educators and
registered dietitians could influence the patient’s attitude

adjusted insulin treatment

of their condition and subsequent self-management.!*

Adults with type 1 diabetes often receive care in primary
care settings rather than with an endocrinologist. Unlike
in pediatric diabetes
management, the lack of consolidated care in adults makes
gaps in diabetes delivery in this group of patients.
Moreover, diabetes care of elderly patients with TIDM is
another issue that requires individualized treatment

the consolidated care seen

because there is increased hypoglycemia risk and
functional impairment from age-related disorders!> Some
older patients have multiple comorbid conditions and/or
impairments of physical or cognitive functioning, while
others have little comorbidity and high functional status.
Life expectancy is highly variable and is defined by
comorbidity and functional status more than it is by age.
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Our study showed that diabetic microvascular
complications have been observed in about one fifth of
Thais which is similar to that reported in Caucasians.!? The
natural history study, involving over 10,000 patients
beginning in the early 1980s!® found that retinopathy
began to occur in TIDM patients between 3 to 5 years after
diagnosis, and by 15 to 20 years, virtually all patients were

affected.

There is a marked racial, ethnic and international disparity
in the epidemiology of diabetic nephropathy. Diabetic
nephropathy in T1DM follows a well outlined clinical
course, starting with initial period of glomerular
hyperfiltration associated with progressive proteinuria,
followed by a gradual decline in glomerular filtration rate,

eventually resulting in end-stage renal disease (ESRD).1”

Nephropathy usually becomes clinically evident after 15 to
25 years of diabetes. Our results also revealed that longer
duration of T1DM is a significant risk factor for diabetic
microvascular complications, similar to the previous
finding from North-eastern part of Thailand.!® In contrast
to the DCCT, the association between HbAlc levels and
complications could not be observed in this study. A
possible explanation might come from the fact that the
diagnosis of complications led some patients to improve
their glycemic control and/ or involvement of factors
others than hyperglycemia in the development of
complications.

Our data revealed that patients who had disease duration
between 5-10 years had the worst glycemic control (HbA1.
>7%). This interesting finding might be due to less
motivation for tight glycemic control or diabetes burn out.
People who have burned out realize that good diabetes
care is important for their health, but they just do not have
the motivation to do it. In patients who had higher
duration of diabetes (more than 10 years in our data)
seemed to get their diabetes in range, however, diabetic
complications also developed most in this group of
patients. This paradoxical observation emphasized that
tight glycemic control in diabetic patients needs to be
implemented early. Also, we need to keep supporting
patients’ attitude toward the future of their long-term
complications.

Obesity in TIDM which leads to insulin resistance
is another issue that should be addressed because
several studies confirmed that obese patients required
higher dosage of insulin and were more prone to
complications.’? In this study, almost twenty percent of
patients were considered to be overweight and obese (BMI
over 25 kg/m?). Thus, the problem of obesity in TIDM
should be an area of attention when treating adults with
TIDM. Our findings also suggested the significance of
thyroid auto-antibodies screening in TIDM as almost 10%
of patients were found to have Hashimoto’s thyroiditis in
euthyroid state. TIDM is frequently associated with other
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autoimmune diseases and autoimmune thyroid disease is
the most common associated autoimmune disease?! so
these patients should undergo antibody screening to
discover undiagnosed thyroid dysfunction.

One major limitation of our study was the lack of mean
A1C levels from the onset of diabetes until the time of
development of complications due to the retrospective
nature of our study. Therefore, last visit A1C could have
been underpowered to identify the association between
glycemic control and diabetic complications. Moreover,
the status of pancreatic auto-antibodies and/or
endogenous insulin secretory capacity was mostly
unknown in our cohort. Finally, we were not able to assess
the prevalence of diabetic neuropathy in our cohort due to
incomplete data of neuropathy screening. However,
despite these limitations, our findings demonstrated that
longer duration of diabetes in this relatively large cohort
of adults with TIDM
microvascular complications. Longitudinal follow-up of
this cohort and nationwide T1DM registry in adults will
pave the way to do basic and clinical researches in our
population. Moreover, qualities of life and economic
burden in Thai patients who live with TIDM needed to be
addressed in national policy.

is associated with diabetic

In conclusion, despite advancement in the treatment of
diabetes, optimal global risk factors control has not been
achieved in most adult patients with TIDM. It stresses the
need for patient-centered care, delivered by a multi-
disciplinary team. These data should stimulate a move to
improve diabetes control on a national level and should
include appropriate guidelines and education of social
support systems.
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