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Objective: To assess usage patterns, effectiveness, and safety of newly prescribed insulin treatment in patients with diabetes 
in Thailand.
Material and Method: Type 1 or type 2 diabetes mellitus patients who failed achievement of HbA1c <7%, and were about 
to start or switch to a new insulin treatment were enrolled into this prospective, longitudinal, multicenter, observational 
study. Data regarding insulin usage pattern, HbA1c, fasting plasma glucose (FPG), and hypoglycemia were collected at 
enrollment, three and six-month.
Results: Between July 2008 and February 2010, 751 patients were recruited. Mean (SD) age was 57.0 (12.8) years. Mean 
BMI was 26.1 (5.0) kg/m2. At enrollment, 269 (35.8%), 241 (32.1%), 206 (27.4%), and 35 (4.7%) patients were prescribed 
neutral protamine Hagedorn (NPH) insulin, long-acting insulin analogues (LAA), premixed insulin (Premixed), and insulin 
combinations, respectively. Significant HbA1c and FPG reductions were noted at six-month (-1.4% and -56.2 mg/dl, 
respectively, p<0.01). After stratifying patients into three subgroups according to insulin, the patients could continue 
throughout six months (588 patients, 211 NPH-group, 201 LAA-group, and 176 Premixed-group). Patients in LAA-group 
attained higher rate of achievement HbA1c <7% without any hypoglycemia (18.9%) than NPH-group (7.1%) and Premixed-
group (6.3%; p<0.001). Mild-to-moderate hypoglycemic events were reported at 638 events (1.9 events/patient-year) while 
severe hypoglycemia was reported at 10 events (3.0 event/100 patient-year).
Conclusion: In this observational study of real-life clinical practice in Thailand, most common newly prescribed insulin 
for patients having inadequate glycemic control was NPH, followed by LAA and premixed insulin. More patients on LAA 
achieved target HbA1c without hypoglycemic events than those on NPH and premixed insulin.
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 Prevalence of diabetes in Thailand is set to 
increase from the level of 3.5 million in 2010 (with 
prevalence adjusted to adult population [20-79 years] 
of 7.1%) to 5.0 million by 2030 (with an adjusted 
prevalence of 9.8%)(1,2). In Asian countries, including 

Thailand, diabetes has been associated with various 
microvascular and macrovascular complications, 
resulting in morbidity and mortality(3-5). These two 
complications have been linked to the elevated HbA1c 
levels among patients with type-2 diabetes(6). Thailand 
Diabetic Registry study (2006) reported that 38.2%         
of patients could achieve fasting plasma glucose      
(FPG) control of <130 mg/dl and 30.7% could achieve 
HbA1c <7%(7). In the DiabCare Asia Thailand study 
(2007), 28.7% and 19.6% achievement rates for FPG 
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<120 mg/dl (6.7 mmol/l) and HbA1c <7%, respectively, 
were reported(8).
 Earlier studies including the Diabetes Control 
and Complications Trial Research Group (DCCT) and 
the United Kingdom Prospective Diabetes Study 
(UKPDS), had demonstrated the importance of strict 
glycemic control in preventing and/or reducing the  
risk of complications(9,10). The American Diabetes 
Association and the European Association for the  
Study of Diabetes (ADA/EASD) guidelines recommend 
achieving and maintaining HbA1c at <7%(11). Medication 
at the time of diagnosis with metformin in combination 
with lifestyle changes (medical nutrition therapy               
and regular exercise), and timely augmentation of         
the therapy with additional agents including insulin, 
in patients who do not meet glycemic goals by           
taking only oral antidiabetic drugs (OADs) were  
recommended.
 Diabetes treatment patterns in Thai patients 
have been earlier described by the InterASIA in 2003 
and by the Thailand Diabetes Registry in 2006(2,12). 
However, these studies were cross-sectional in nature, 
and thus lacked follow-up data for describing 
effectiveness and safety of each insulin therapy. The 
present study was a longitudinal study to assess the 
treatment pattern of insulin usage in patients who 
initially had inadequate glycemic control in Thailand.

Material and Method
Study design
 The Thai Insulin Therapy Assessment 
Program (TITAN) registry was a 6-month prospective, 
longitudinal, multicenter, observational study 
conducted in Thailand. Primary objective was to 
observe the pattern of insulin usage in patients who 
failed to achieve target HbA1c <7%. The secondary 
objectives were 1) to determine the reasons for using 
each type of insulin, 2) to observe change in HbA1c 
values, and 3) to observe the frequency of symptomatic 
hypoglycemic episodes.
 The study recruited patients having type 1 or 
type 2 diabetes mellitus, who failed to achieve target 
HbA1c <7% with treatment(s) taken before baseline 
visit, and were started on insulin or, for those who have 
been using insulin(s) before, switched to another 
insulin at the baseline visit. Pregnant and breastfeeding 
women were excluded from the study. Insulin 
treatment, whether starting or switching, and dose 
adjustment was at the discretion of participating 
physicians. The participating physicians were selected 
from which they were representative of physicians  

who handled diabetic patients and entitled to prescribe 
insulin, based on the specialty and the healthcare 
structure in the participating sites. With this regard,           
of 41 physicians from 41 study sites, 21 were 
endocrinologists, 15 were internal medicines, three 
were cardiologists, and the other two were nephrologists. 
The patients were recruited by means of consecutive 
enrollment, and all of them had given their consent 
before participating to the study.

Data collection
 Data were collected from three study visits, 
at 0, 3, and 6-month (V1, V2, and V3). Data collected 
on V1 included patient demographics, physical 
examinations, history of diabetes, HbA1c, FPG, 
treatment taken on the baseline visit (insulin or OAD), 
details of new insulin prescribed, and reason for 
starting or switching to a new insulin. At V2 and V3, 
data on HbA1c, FPG, changes in the usage of insulin 
and OAD and their dosages, and hypoglycemic events 
were recorded. Effectiveness and safety among insulin 
classes were compared between insulin treatment 
groups.
 This registry was conducted in accordance 
with the Declaration of Helsinki(13) and guideline for 
Good Epidemiological Practice in the United States(14). 
The protocol was approved by the local Ethics 
Committees at each study site. All patients provided 
their consents by signing informed consent form.

Statistical analysis
 Patient data were summarized using mean, 
median, and standard deviation, or using counts and 
percentages. Quantitative variables were compared         
by analysis of variance or Student’s t-test or Kruskal-
Wallis test, depending on data-distribution characteristic. 
Qualitative variables were compared using Fisher’s 
exact probability or Chi-squared test. Achievements of 
HbA1c among subgroups were compared by multivariate 
logistic regression analysis. Statistical analysis was 
done using 2-tailed test at a 5% level of significance, 
and performed by using the software package SPSS 
15.0 for Windows (SPSS Inc., Chicago, IL).

Sample size calculation
 The sample size was calculated to be 674 
considering that 60% of patients did not achieve target 
HbA1c

(15), with type 1 error (α) of 5%, CI of 1.96, and 
an error margin of 0.037. Considering the estimated 
dropout rate of 19%, we planned to recruit 800 patients, 
in 40 centers nationwide over 12-month period.
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Results
Patients
 Between July 2008 and February 2010, 751 
diabetic patients were recruited from 41 centers. Of 
these, 729 (97.1%) patients had type 2 diabetes 
mellitus. The 6-month dropout rate was 6.3%. Majority 
of patients (78.3%) continued the same insulin they 
were prescribed at V1 throughout the study period, 
without crossing-over to other insulin. Patients who 
did so were stratified into three subgroups, 1) the NPH 
group (NPH-gr): intermediate acting neutral protamine 
Hagedorn (NPH) insulin, regardless whether its use 
was intentionally for a basal replacement or not              
(n = 211), 2) the long-acting insulin analogue (LAA) 
group (LAA-gr): long-acting insulin glargine or 
detemir (n = 201), and 3) the premixed insulin group 
(Premixed-gr): any short or intermediate insulin 
mixture, regardless of its formulation (i.e. insulin ratio) 
or being an insulin analogue (n = 176). The baseline 
patient characteristics of total as well as subgroup of 
patients were presented in Table 1. The mean age (SD) 
of patients was 57.0 (12.8) years and 34.8% of patients 
were male. Some of the baseline characteristics were 
imbalanced across the three subgroups, i.e. age, 
duration of diabetes, which were higher in LAA-gr as 
compared to NPH-gr, and Premixed-gr, and HbA1c, 
which was highest in the Premixed-gr.

Overall anti-diabetic treatment
 Before enrollment, 426 patients (56.7%) were 
insulin naïve. According to the study protocol, these 

patients were considered on the transition to insulin 
initiation. With this regard, the majority of them 
(59.6%) had been receiving two OAD items before        
the transition, while the others 23.7%, 12.7%, and  
2.8% had the OAD with three, one, and four items, 
respectively. Sulfonylurea was the most common used 
OAD (93.8%), followed by metformin (81.5%) and 
thiazolidinedione (24.2%). At enrollment, about a half 
of the insulin naïve patients started with NPH insulin 
(50.5%), followed by LAA (35.0%), and premixed 
insulin (14.1%). Paths of insulin usage and 6-month 
continuation rates of the insulin patients received at 
V1 were shown in Table 2. The continuation rate was 
highest for patients starting with LAA (85.2%).
 Among 325 patients who had been receiving 
at least one insulin before the enrollment, the most 
common insulin previously received was NPH                  
(154 patients, 47.4%), followed by premixed insulin 
(39.1%) and LAA (12.3%), respectively. Subsequent 
paths of new insulin usages and their 6-month 
continuations (adhered to the insulin patients received 
at V1) were shown in Table 2. The 6-month continuation 
rates for the individual insulin that patients received  
at V1 varied between 67.3% and 100%. 

Insulin treatments among the insulin subgroups
 The data on insulin treatment in subgroup 
patients were presented in Table 3. Majority of insulin 
prescribed to the LAA-gr were glargine (93.5% at V1), 
while in the Premixed-gr, the majority (83.0% at V1) 
was 70%NPH/30%-regular insulin. Median dosage 

Table 1. Baseline characteristics in total and subgroup patients

Characteristics Total 
(n = 751)

By group stratifications (n = 588)
NPH-group 
(n = 211)

LAA-group 
(n = 201)

Premixed-group 
(n = 176)

p-value*

Male, n (%)  261 (34.8)  52 (24.6)  73 (36.3)  70 (39.8)   0.004a

Age (SD) (years)   57.0 (12.8)   54.2 (12.6)   61.6 (11.8)   54.7 (12.7) <0.0001
Waist circumference (SD) (cm)
 Male
 Female

 
  92.0 (12.2)
  90.5 (11.9)

 
  91.7 (10.7)
  89.8 (11.7)

 
  91.6 (10.1)
  91.5 (11.7)

 
  93.0 (12.8)
  90.3 (11.7)

 
  0.728
  0.467

BMI (SD) (kg/m2) 26.2 (5.0) 26.2 (4.8) 26.4 (4.6) 26.3 (5.1)   0.9
Duration of diabetes (median, IQR) (year) 8.8 (4.6, 13.4) 7.5 (4.2, 10.9) 10.2 (6.3, 14.8) 8.2 (4.6, 13.4)   0.0001b

HbA1c (SD) (%) 10.0 (1.9)   9.9 (1.8)   9.9 (1.9) 10.4 (1.9)   0.006
FPG (SD) (mg/dl) 211.5 (78.8) 208.3 (68.5) 207.8 (68.9) 211.8 (98.4)   0.868

NPH = neutral protamine Hagedorn; LAA = long-acting insulin analogues; Premixed = premixed insulin; BMI = body mass 
index; FPG = fasting plasma glucose
All values are mean (SD), unless otherwise specified
* Calculated by ANOVA, a Chi-square, b Kruskal-Wallis test
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were highest in the Premixed-gr (up to 38 units/day at 
V3), meanwhile the dosage increment was highest 
carried out in the LAA-gr, of which the median dose 
was increased from 12 units/day at V1 to 20 units/day 
at V3. Subgroup with the lowest use of OAD 
combination was the Premixed-gr (varied between 
67.0%- 74.4% over time).

Effectiveness of insulin treatments in total and in 
insulin subgroups
 Glycemic control
 Table 3 showed data on glycemic controls in 
total and in subgroup patients. The mean FPG level          
in total patients decreased from 221.5 mg/dl at V1              
to 155.3 mg/dl at V3 (6-month FPG reduction of           
-56.2 mg/dl, p = 0.001). By subgroups, the 6-month 
FPG reductions were -62.9 mg/dl for LAA-gr,                   
-56.4 mg/l for NPH-gr and -42.8 mg/l for Premixed-gr 
(p = 0.031 for LAA-gr versus Premixed-gr). For the 

HbA1c values, mean HbA1c were also significantly 
decreased from V1 to V3 (-1.4%; decreased from 
10.1% at V1 to 8.7%, p = 0.008). Comparing among 
subgroups, proportion of patients who attained         
HbA1c <7% at 6 months was higher in the LAA-gr 
(21.9%) than in Premixed-gr (8.0%) and NPH-gr 
(7.6%) (p<0.001, Table 3). In a multivariate analysis 
adjusted for age, duration of diabetes, sex, systolic 
blood pressure, and body mass index, including HbA1c 
at baseline, assignment to LAA-gr was a factor 
associated with HbA1c <7% achievement at 6 months, 
as compared to those who were assigned to NPH-gr 
(odd ratio 3.2, 95% confidence interval 1.69, 6.06) 
(Table 4).
 A well-controlled FPG does not always       
reflect a good quality of glycemic control. With this 
regard, 161 patients who already had achieved a well-
controlled FPG of less than 110 mg/dl at six-month 
were analyzed for frequency of residual uncontrolled 

Path of insulin use among patients who were insulin naïve prior to enrollment visit
Insulin initiation At enrolment*

n (%)
At 6 months

n
Continuation rate**

(%)
Insulin naïve (n = 426) NPH

LAA
Premixed
Insulin combination+

215 (50.5)
149 (35.0)
  60 (14.1)
  2 (0.4)

168
127
  48
 NA

  78.1 
  85.2
  80.0
 NA

Path of insulin use among patients who experienced one or more insulin before enrollment 
Insulin before enrollment Insulin newly prescribed At enrolment*

n (%)
At 6 months

n
Continuation rate*

(%)
NPH (n = 154) NPH

LAA
Premixed 

  5 (3.2)
  37 (24.0)
109 (70.8)

  5
  35
  96

100.0
  94.6
  88.1

LAA (n = 40) NPH
LAA
Premixed
Insulin combination+

  12 (30.0)
  4 (10.0)
  10 (25.0)
  14 (35.0)

  10
  4
  8

 NA

  83.3
100.0
  80.0
 NA

Premixed (n = 127) NPH
LAA
Premixed
Insulin combination+

  37 (29.1)
  49 (38.6)
  26 (20.5)
  15 (11.8)

  28
  33
  23
 NA

  75.7
  67.3
  88.5
 NA

Insulin combination+ (n = 4) LAA
Premixed 

2 (50.0)
1 (25.0)

Table 2. Treatment paths in total patients during 6-month study period (n = 751)

NA = not applicable
* Percentages in parenthesis were calculated from dividing number of subjects at enrollment visit by number of subjects 
allocated to each categorized path in beginning (numbers shown in left-most column), and multiplying with 100
** Continuation rates of each path were calculated from dividing number of subjects at 6-month visit by number of subjects 
at enrollment visit, within each path, and multiplying with 100
+ Insulin combination; patients were treated with short-acting insulin or any combination among NPH, LAA and Premixed
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Table 3. Insulin treatment, glycemic control, and hypoglycaemia 

Subgroup At enrolment 3 months (V2) 6 months (V3)
Insulin treatment
 Number of subjects using specified molecule NPH-group  n = 211 for entire NPH-group

LAA-group  n = 201 for entire LAA-group
 Glargine
 Detemir

188
  13

185
  16

186
  15

Premixed-group  n = 176 for entire Premixed-group
 75/25 lisproa

 75/25 aspartb

 70/30c

  1
  29
146

  3
  27
146

  3
  27
146

 Median dose (IQR) (unit/day) NPH- group
LAA- group
Premixed-group

  10 (6, 10)
  12 (10, 20)
  32 (22, 50)

12 (10, 18)
18 (10, 26)
36 (26, 50)

14 (10, 20)
20 (12, 28)
38 (26, 54)

 OAD combination, n (%) NPH-group
LAA-group
Premixed-group

  189 (89.6)
  167 (83.1)
  118 (67.0)

 189 (89.6)
 173 (86.1)
 129 (73.3)

 190 (90.0)
 171 (85.1)
 131 (74.4)

Glycemic control
 Mean FPG (SD) (mg/dl) NPH-group

LAA-group
Premixed-group
Entire study cohortf

 208.3 (68.5)
 207.8 (68.9)
 211.8 (98.4) 
 211.5 (78.8)

  167.2 (64.6) 
  159.0 (59.2) 
  170.9 (69.0) 
  166.2 (66.4)

  151.9 (61.1)*
  144.9 (53.7)*
  169.0 (78.6)*
  155.3 (65.1)

 Number of subjects with FPG <110 mg/dl (%) NPH-group
LAA-group
Premixed-group
Entire study cohortf

  8 (3.8)
  10 (5.0)
  22 (12.5)
  47 (6.3)

 31 (14.7)
 30 (14.9)
 29 (16.5)
 109 (14.5)

 53 (25.1)
 53 (26.4)
 32 (18.2)
 161 (21.4)

 Mean HbA1c (SD) (unit in %) NPH-group
LAA-group
Premixed-group
Entire study cohortf

 9.9 (1.8)*
 9.9 (1.9)*
 10.4 (1.9)*
 10.1 (1.9)

  9.0 (1.9)
  8.9 (1.9)
  9.3 (1.9)
  9.1 (2.0) 

  8.7 (1.6) 
  8.5 (1.7) 
  9.0 (1.9)
  8.7 (1.8) 

 Number of subject with HbA1c <7% (%) NPH-group
LAA-group
Premixed-group
Entire study cohortf

-
-
-
-

 18 (8.5)
 13 (6.5)
 9 (5.1)
 48 (6.4)

 16 (7.6)*
 44 (21.9)*
 14 (8.0)*
 96 (12.8)

6-month hypoglycemia
 Number of mild-to-moderate eventsd NPH-group

LAA-group
Premixed-group
Entire study cohortf

291 (2.9 per person-year)
140 (1.5 per person-year)
  90 (1.1 per person-year)
638 (1.9 per person-year)

 Number of severe eventse NPH-group
LAA-group
Premixed-group
Entire study cohortf

  1 (1.0 per 100 person-years)
  2 (2.1 per 100 person-years)
  6 (7.2 per 100 person-years)
10 (3.0 per 100 person-years)

a 25% lispro/75% lispro protamine, b 25% aspart/75% aspart protamine, c 30% RI/70% NPH
d Symptomatic but not need the external assistance, with or without blood glucose level of <70 mg/dL or with/without blood 
sugar measurement
e Required assistance from another person as a result of hypoglycemia, regardless with/without blood sugar measurement, 
but the recovery attributable to restoration of blood glucose to normal
f Projected to entire 751 study population for which summation of subject numbers from 3 subgroups did not fully cover
* p<0.01, compared across 3 insulin groups at the visit
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HbA1c. At the goal of HbA1c <7%, 72.0% (116 patients) 
did not meet this goal. When considering by insulin 
subgroups, 64.2% of 53 patients in LAA-gr who were 
already at a well-controlled FPG remained unmet in 
the HbA1c target, meanwhile 73.6% out of 53 patients 
from NPH-gr, and 84.4% out of 32 patients from 
Premixed-gr still did not meet this demand. Although 
these residual unmet HbA1c controls tended to be lesser 
in the LAA-gr, the difference was not statistically 
significant (p = 0.17).

Tolerability of insulin treatments
 One hundred twenty three patients (16.4% by 
total) experienced at least one hypoglycemic episode 
during 6-month study period. The proportions of 
patients under this consideration were similar across 
subgroups (Premixed-gr: 17.6%, LAA-gr: 13.4%, and 
NPH-gr: 12.8%; p = 0.357). When considering on the 
number of events, 638 mild-to-moderate hypoglycemic 
events (equivalent to 1.9 events/person-year) and 10 
severe hypoglycemic events (0.03 events/person-year) 
were reported. Incidence rate by subgroups were  
shown in Table 3. Weight gains were noted at 6-month 
in all groups. However, the gains were not significantly 
different across the subgroups (ranging 0.8-1.2 kg).

Glycemic control without hypoglycemia
 Proportion of patients who achieved HbA1c 
<7% without any hypoglycemic events during                      
six months was higher in LAA-gr (18.9%), as 
compared with NPH-gr (7.1%) and Premixed-gr  
(6.3%) (p<0.001). However, at cut-off HbA1c <6.5%, 

proportions of patients attaining this target was       
similar across subgroups (Fig. 1).

Reasons for using each type of insulin
 Among insulin-naïve patients, the lack of 
efficacy of current treatment (52.8%) was the most 
common reason for starting insulin, followed by poor 
glycemic control (14.3%), poor diet control (11.5%), 
and poor compliance (7.5%). As well as the insulin 
naïve patients, the most common reason for switching 
to other insulin among patients previously treated with 
insulin was the lack of efficacy of current treatment 
(80.3%). However, second most common reason was 
not the same across subgroups. In patients formerly 
used NPH, the second most common reason was 
hypoglycemia (11 out of 146 patients) and for those 
who formerly used LAA and who formerly used 
premixed insulin, the second most common reason  
was patients’ dissatisfaction (5 out of 22 patients) and 
hypoglycemia (20 out of 146 patients), respectively. 
The data on reasons for starting with or switching to 
new insulin were shown in Supplementary Table 1.

Discussion
 In this real-world study on insulin treatments, 
many aspects of result can be discussed as following:
 Firstly, there was a substantial number of 
insulin naïve patients at the enrollment (426 patients, 
56.7%), and thus obtainable data would reflect insulin 
managements at the circumstance when physicians 
started insulin treatment to their patients. With this 
regard, NPH insulin accounted for about half (50.5%) 
of insulin initiation. Assuming that the NPH insulin 
was intentionally used for basal insulin replacement 
purpose, as to the LAA does, the overall basal insulin 
replacement strategy (basal strategy) would be up to 
85.5%, and thus reflecting higher popularity of basal 
than the premixed strategy among Thai physicians in 

Table 4. Multivariate analysis for achievement of HbA1c 
<7% at the 6-month visit

Adjusted 
ORa

95% CI p-value
Lower Upper

NPH   1.00
LAA   3.20b 1.69 6.06 <0.001
Premixed   1.24b 0.58 2.66   0.575
HbA1c at baseline
 (%)

  0.84 0.72 0.99   0.032

Age (years)   1.04 1.01 1.06   0.006
Duration of DM
 (years)

  0.95 0.90 0.99   0.015

DM = diabetes mellitus; BP = blood pressure
a Adjusted for HbA1c at baseline, age, duration of DM, sex, 
systolic BP, and BMI
b Relative with NPH

Fig. 1 Patients attaining target HbA1c without any 
hypoglycemic events at the 6-month visit.

 a p<0.001, b p = 0.655
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these circumstances. High adoption level of the Thai 
physicians to guidelines at the time (e.g. the Thai 
guideline for diabetes management 2008(16), which 
suggested basal insulin before premixed insulin in 
stepwise management of T2DM) or otherwise, fewer 
injection frequency and simplicity of titration of the 
basal insulin(17) were among the possible reasons 
underpinning the popularity of basal strategy. 
 Secondly, the study had observed insulin 
usages for a period of 6-month. Although a variety of 
insulin patterns over the study period were observed, 
only some patterns were shared in common, as           
shown in Table 2. This variety reflected real-world 
appropriateness of treatment for individual patient          
i.e. patients who had poor glycemic control, undesirable 
effects, patients’ satisfaction and acceptance, etc.
 Thirdly, subgroup stratification was applied 
to compare treatment effectiveness and safety among 
the insulin classes. As a result, proportion of patients 
who achieved HbA1c <7% was significantly higher in         
LAA-gr than NPH-gr and Premixed-gr (Table 4). 
According to internal evidence of the study, it was 
likely that higher incremental dose over 6 months of 
the LAA-gr (median 8 units vs. 4 units of NPH-gr and 
6 units of Premixed-gr, Table 3) might contribute to 
this higher achievement. 
 It should be noted from current study that a 
remarkable number of patients (87.2%) were still 
unmet for the HbA1c target of less than 7% at 6-month 
despite having had insulin treatment. Factors known 
to influence a successive glycemic control in insulin 
users were treatment adherence(18) and injection 
omission(19), for instance. However, these two factors 
depended on patients and were not assessed in the 
present study. Nevertheless, small amount of insulin 
dosage increment (4 to 8 units over 6 months) seems 
to be an obvious issue for further study. Moreover, 
another reason for the unmet target HbA1c might be 
attributable to the inadequacy in postprandial control 
of plasma glucose. Among patients who achieved        
FPG control (less than 110 mg/dl), 72% of them                  
still had HbA1c over 7.0%. The latter finding called           
for attention on monitoring and management of 
postprandial plasma glucose.
 The ADA/EASD guidelines highlight the need 
for early addition of insulin therapy in patients that are 
not meeting their glycemic goals(20). According to these 
guidelines, basal insulin (intermediate- or long-acting 
insulin) should be used to initiate insulin therapy in 
patients inadequately controlled on OAD(s). Among 
basal insulin, LAAs, when compared to NPH insulin, Su
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What is already known on this topic?
 Treatment with insulin has been well adopted 
into several guidelines as an advanced step of blood 
glucose control in type 2 diabetes mellitus (DM), as 
well as the main therapy for the type 1 DM. Insulin 
management plays a critical role in blood glucose 
control. However, in real-life practice, the insulin 
management is highly complex, as it requires a holistic 
consideration for the treatment individually depends 
on the context of each patient and each country. As 
such, understanding insulin management pattern is an 
important step of knowledge accumulation paving the 
way to improve the glycemic control in Thai patients. 
Although diabetic treatment patterns have been 
explored before in some other studies, they were cross-
sectional in nature, and thus lacking information related 
to the longitudinal outcomes. In current study, the 
insulin management patterns were studied in a 
prospective manner, of which the findings would serve 
additional knowledge to the medical society.

What this study adds?
 This study reflects real-life insulin usage 
patterns in Thai diabetic patients, which include         
insulin types, frequency of oral hypoglycemic agent 
co-administrations, patient’s characteristics respond to 
insulin, and dosage patterns, etc. With its longitudinal 
design, the study has assessed the glycemic control 
outcomes, including hypoglycemia, for which the data 
were globally analyzed or analyzed by subgroups 
according to the types of insulin.
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have been associated with lower overall and nocturnal 
hypoglycemia due to relative peak-less time-action 
curves(21). Switching to LAAs from previously used 
premixed insulin regimen in patients having         
inadequate glycemic control, had shown significant 
improvement in glycemic control with a low incidence 
of hypoglycemia, along with increased feasibility and 
convenience(22-24). Similarly, use of LAAs in patients 
inadequately controlled on NPH insulin, had also 
shown to improve glycemic control as well as quality 
of life, without increasing hypoglycemia(25-27). Earlier 
studies have reported ease in titrating doses of LAAs, 
which also facilitates patient-directed titration(28), as 
well as low incidence of hypoglycemia(21,29). Our study 
re-iterated earlier findings with the LAA-gr showing 
higher continuation rate, lower FPG levels, and more 
number of patients achieving target HbA1c without any 
hypoglycemic event during six months. Additionally, 
the high increase in dosage of LAAs in our study      
could be attributed to the physicians’ perception of low 
hypoglycemic rate associated with LAAs.
 In conclusion, in the present observational 
study of clinical practice on insulin usage pattern in 
patients who had inadequate glycemic control in 
Thailand, NPH insulin was the most common insulin 
initiated to insulin-naïve patients, and was also the 
most common insulin previously used in insulin-
experienced patients. However, regard to effectiveness/
safety observation, the LAA treatment demonstrated a 
better advantage in diabetic control as having higher 
success rate of achieving HbA1c target without 
clinically significant hypoglycemia risk as compared 
to other insulin regimens.

Strengths and limitations
 The results of the present observational study 
conducted in Thailand reflect the real-life clinical 
management of diabetic patients with inadequate 
glycemic control and provide important information 
on effectiveness and hypoglycemic events with insulin 
treatment in large heterogeneous populations. Since 
the study was non-randomized in nature, a number of 
limitations and biases would be present. These included 
the selection bias for newly prescribed insulin were 
noted per the physicians’ perception which depended 
on various reasons, and as such, causality-relationship 
between treatments and outcomes should be carefully 
interpreted. Since the measurements of HbA1c, FPG, 
and other clinical measurements were performed in 
different laboratories/hospitals, there might be inter-
laboratory variations.
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การศึกษาเชิงสังเกตสหสถาบันแบบไปขางหนา เพื่อศึกษารูปแบบการรักษาดวยอินซูลินในผูปวยเบาหวานใน
ประเทศไทย: ผลการศึกษาจากโครงการ TITAN

เพชร รอดอารีย, วรีะศักด์ิ ศรนินภากร, สมชาย พฒันอางกุล, วรีพนัธุ โขวฑิรูกจิ, พจน ตนันรินัดร, ธวชัชยั พรีพฒันดษิฐ

วัตถุประสงค: เพ่ือศึกษารูปแบบการรักษา ประสิทธิภาพ และความปลอดภัยของผูปวยเบาหวานท่ีเร่ิมใชอินซูลินในการรักษาใน
ประเทศไทย
วัสดุและวิธีการ: การศึกษาเปนแบบเชิงสังเกตไปขางหนา สหสถาบัน โดยคัดเลือกผูเขารวมโครงการท่ีเปนเบาหวานชนิดท่ี 1 หรือ 
ชนิดที ่2 ที่ไมสามารถควบคุมระดบัฮีโมโกลบินเอวันซ ี(HbA1c) ใหไดนอยกวา 7% ทีแ่พทยพจิารณาใหใชอนิซลูนิหรอืเปล่ียนชนิด
ของอินซูลินในการรักษา ผูเขารวมโครงการศึกษาทุกรายจะไดรับรายละเอียดของโครงการ และลงช่ือยินยอมเขารวมโครงการโดย
สมคัรใจ ขอมลูพ้ืนฐาน รปูแบบการใชอนิซลูนิ ระดบั HbA1c ระดบันํา้ตาลในน้ําเลือดขณะอดอาหาร (FPG) และภาวะระดับนํา้ตาล
ตํ่าในเลือด จะทําการเก็บในวันที่ผูปวยเขารวมโครงการศึกษา ที่ 3 เดือน และ 6 เดือน ตามลําดับ
ผลการศึกษา: ระหวางเดือนกรกฎาคม พ.ศ. 2551 ถึง กุมภาพันธ พ.ศ. 2553 มีผูปวยท่ีถูกคัดเลือกเขาในโครงการศึกษาท้ังหมด 
751 ราย อายุเฉลี่ย 57 ป (คาเบ่ียงเบนมาตรฐาน 12.8 ป) คาดัชนีมวลกาย 26.1 (คาเบี่ยงเบนมาตรฐาน 5.0) กก./ตร.ม. ในวัน
ที่เร่ิมโครงการ มีผูปวยที่ใชอินซูลิน NPH 269 ราย (รอยละ 35.8) อินซูลิน long-acting insulin analogue (LAA) 241 ราย 
(รอยละ 32.1) อินซูลิน premixed 206 ราย (รอยละ 27.4) และการใชอินซูลินแบบผสมผสาน 35 ราย (รอยละ 5.7) เมื่อส้ินสุด
โครงการศึกษาที่ 6 เดือน พบวาผูปวยในโครงการท้ังหมดมีระดับ HbA1c และ FPG ลดลงอยางมีนัยสําคัญทางสถิติ (1.4% และ 
56.2 มก./มล. ตามลาํดบั มคีา p<0.01) เมือ่แบงผูปวยเปน 3 กลุม ตามชนิดของอินซลูนิทีผู่ปวยไดรบัโดยตอเนือ่งตลอดการศึกษา 
จํานวนท้ังสิ้น 588 ราย (1) กลุม NPH (NPH-group) จํานวน 211 ราย (2) กลุม LAA (LLL-group) จํานวน 201 ราย และ 
(3) กลุม premixed (Premixed-group) จาํนวน 176 ราย พบวาผูปวยในกลุม LAA-group มอีตัราสวนผูปวยท่ีสามารถควบคุม
ระดับ HbA1c ที่ <7% โดยไมมีประสบการณนํ้าตาลในเลือดต่ํา รอยละ 18.9 ซึ่งมากกวาในกลุม NPH-group (รอยละ 7.1)               
และกลุม Premixed-group (รอยละ 6.3); p<0.001 ภาวะระดับนํ้าตาลในเลือดต่ําเล็กนอยถึงปานกลางถูกรายงาน 638 ครั้ง  
(1.9 ครั้ง/ป-ผูปวย) ในขณะที่ภาวะระดับนํ้าตาลตํ่ารุนแรงถูกรายงาน 10 ครั้ง (0.03 ครั้ง/ป-ผูปวย)
สรุป: การศึกษาเชิงสังเกตในการทําเวชปฏิบัตินี้พบวาอินซูลินที่แพทยสั่งใชในการรักษาผูปวยท่ีไมสามารถควบคุมระดับนํ้าตาล     
ได บอยที่สุดคือ อินซูลิน NPH อินซูลิน LAA และ อินซูลิน premixed ตามลําดับ ผูปวยท่ีไดรับ LAA สามารถควบคุมระดับ 
HbA1c ตามเปาหมายโดยไมมีภาวะระดับนํ้าตาลตํ่าในเลือดไดมากกวาผูปวยท่ีใชอินซูลิน NPH และ อินซูลิน premixed


