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Background and Aims: Oral antidiabetic drugs, including Dipeptidyl Peptidase 4 Inhibitors (DPP4i), are the mainstay for ther-
apeutic management of type 2 diabetes mellitus (T2DM). We aimed to describe the prescribing pattern of DPP4i agents and to
assess the achievement of the target HbAlclevels among current DPP4i users at a Malaysian University teaching hospital. Material

and Method: A retrospective cross-sectional study was conducted in the outpatient diabetes clinic of a university teaching hos-
pital in Pahang, Malaysia. The data included adults with T2DM who received DPP4i prescriptions at least three months before
December 2019 and reported data of HbAlc after at least three months from the index date. Evaluation of the DPP4i prescribing
patterns referred to the national clinical practice guidelines. Results: 140 cases were included. Sitagliptin 50 mg is the most com-

monly prescribed DPP4i regimen (72.1%), and its combination therapy with metformin contributed to 67.1% of the total DPP4i

prescriptions. About 35% of patients achieved their target HbAlc levels after at least three months on DPP-4 inhibitors therapy.

There was no significant association between the type of DPP4i and the target HbAlc achievement (p=0.205). Conclusions: DPP4i
medications were more prescribed as combination therapy with metformin, compared to monotherapy except for vildagliptin.
Gliclazide was the most common co-prescribed OAD with vildagliptin. Barriers to achieving optimal glycemic control for patients

on OAD, particularly DPP4i, need further investigations.

Keywords: Dipeptidyl Peptidase 4 Inhibitors, glycemic control, Malaysia, Oral antidiabetic drugs, type 2

diabetes mellitus.

Background and Aims

Diabetes mellitus remains one of the major
concerns in Malaysia with a reported prevalence
of 17.5% in 2015, the majority of them are type 2
diabetes mellitus (T2DM) cases [1]. The pharma-
cotherapy of T2DM is directed towards alleviat-
ing the symptoms, achieving the target glycemic

levels of patients, and preventing complications
[2]. One of the common markers used in monitor-
ing the glycemic level is Hemoglobin Alc (HbAlc),
which gives a long term profile of diabetes con-
trol [3]. Oral antidiabetic drugs (OAD), including
Dipeptidyl Peptidase 4 Inhibitors (DPP4i), are
the mainstay for the therapeutic management
of patients with T2DM. Through their impact
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on elevating incretin hormones, DPP4i showed
clinical significance to stimulate insulin release
among patients with T2DM [4]. The use of DPP4i
agents (sitagliptin, vildagliptin, linagliptin, and
saxagliptin) in combination with other OADs or
insulin is widely accepted because of their estab-
lished tolerability and safety profiles [2].

In a study aimed to assess the effectiveness
of DPP4i in clinical practice, the findings high-
lighted that sitagliptin use was associated with
a significant reduction in HbAlc over the first
six months in a pattern consistent with reported
observations from clinical trials [5]. In addition,
a systematic review looked at the extent of effec-
tiveness of T2DM add-on therapies; the signifi-
cant impact of DPP4i agents on attaining glycemic
control was reported [6]. Furthermore, the use of
DPP4i among patients with T2DM who had high
cardiovascular and renal risk seems to be safe,
and newer agents, e.g., linagliptin, may even be
offered for renal patients with no need for dose
adjustment [7]. Therefore, previous findings have
underpinned a significant association between
the use of DPP4i among patients with T2DM who
were concurrently receiving cardiovascular medi-
cations such as beta-blockers and aspirin [8].

In most of the diabetes clinical guidelines,
there are recommendations for the preferred use
of specific OAD agents based on patients’ char-
acteristics and comorbidities [9]. Therefore, it
is essential to investigate the quality use of OAD
in the clinical setting by reporting the prescrib-
ing patterns and the associated achievement of
favorable outcomes. In this research, we aimed to
describe the prescription pattern of DPP4i among
outpatients with T2DM at a university teaching
hospital. Also, the assessment of the DPP4i use
concerning the level of achievement of target
HbAlc values was performed.

Material and Method
Study design and patients

A retrospective cross-sectional study
was conducted. The data of patients receiving

DPP4i in IITUMMC was collected from the hospi-
tal database through a prescribing period from
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March to September 2019 to ensure that the data
of the latest HbAlc level of the patients could be
obtained. We included data of adults with T2DM
who received DPP4i prescriptions at least three
months before the data collection and reported
HbAlc after at least three months from the
index date. Patients who received new in-ward
DPP4i prescriptions and those who did not have
reported HbAlc after at least three months
from the index date were excluded. Initially,
1218 prescriptions of DPP4i during the period of
data collection were screened. Following fur-
ther exclusion of the in-ward prescriptions and
patients not in line with the inclusion criteria,
191 prescriptions were identified. By consider-
ing the availability of the HbAlc results after at
least three months, the final sample included 140
patients.

Outcome Measures

The assessment of the DPP4i use and the
associated glycemic control achievement was
determined according to the target levels clas-
sified by the Ministry of Health in the clinical
practice guidelines (CPG) Management of Type 2
Diabetes Mellitus (5th Edition), as shown in
Table1.

Ethical Requirements

The study proposal has obtained ethical
approval from the university institutional review
board, ITUM Research Ethics Committee (IREC),
before starting the data collection procedures.
The study approval ID was IREC 2019-229. All
ethical considerations were strictly abided by the
research team throughout the research process.

Statistical analysis

Descriptive statistical analysis using fre-
quencies and mean value for characteristics of
the study population and HbAlc was used. In
addition, inferential statistics using Chi-Square
Test was employed to test for any significant
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Table 1: Target HbAlclevels according to patients’ characteristics and underlying conditions [2].

Individualized HbAlctargets and patients’ profile

Tight (6.0-6.5%)

+ Newly diagnosed

- Younger age

- Healthier (long life expectancy, no CVD
complications)

« Low risk of hypoglycemia

association between the DPP4i types, prescrib-
ing pattern with the achievement of glycaemic
control. The significant association was denoted
at (p<0.05). All analyses were done using Sta-
tistical Package for the Social Sciences (SPSS)
version 23.

Results

From the finally included sample of 140
patients receiving DPP4i in IIUMMC outpatient
pharmacy, 61 patients were female, and 137 of
them were Malay race. About 90% of partici-
pants received DPP4i as a combination therapy
with other OAD. It was observed that 41.4% of
males and 30.7% of female patients were given
sitagliptin 50 mg. In comparison, the least pre-
scribed DPP4i was vildagliptin 50 mg, with a per-
centage of 4.3% and 8.6% for females and males,
respectively. There were no statistically signif-
icant differences between gender, race, and the
type of prescribed DPP4i. Besides, most of the
T2DM patients prescribed with DPP4i were in the
age group of 58-67 years old (40%). There were
no statistically significant differences between
the age groups of the patients and the type of
prescribed DPP4i. A large proportion of patients
who were prescribed with sitagliptin 50 mg were
overweight. normal. Meanwhile, obese patients
were receiving more prescriptions of sitagliptin
100 mg. Figure 1 shows a graphical presentation
of the prescribed DPP4i regimens according to
the patients’ body mass index (BMI). There was
a statistically significant difference between the
patient’s BMI and the type of prescribed DPP4i
(p-value = 0.024). The prescribing pattern of
DPP4i concerning patients’ characteristics is
illustrated in Table 2.
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6.6-7.0%
- All others
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Less tight (7.1-8.0%)

- Comorbidities (coronary disease, heart
failure, renal failure, liver dysfunction)

+ Short life expectancy

- Prone to hypoglycemia

Co-administered drugs with DPP4i

The findings showed that statin (85.7%)
was the most frequently co-administered drug
with DPP4i of the patients who were prescribed
both statin and DPP4i. Next, antihypertensive
therapy (72.9%) was the second most common
co-administered drug with DPP4i. Besides, vita-
mins and supplements were found in 40% of the
DPP4i prescriptions with a relatively higher per-
centage among vildagliptin users. Other medi-
cations, such as antiplatelet therapy and proton
pump inhibitors, were also often co-administered
with DPP4i in 35.8% and 20.7% of prescriptions,
respectively. A similar percentage of patients (10%)
were reported for anti-gout and anti-epileptic
medications. Concerning the co-administered
DM pharmacotherapy, metformin (64.1%) was the
most common co-administered OAD with DPP4i,
followed by gliclazide, and empagliflozin with
reported percentages of 43.6% and 22.1%, respec-
tively. For patients who were taking sitagliptin
50 mg and 100 mg, the most common co-admin-
istered OAD is metformin with a percentage of
47.9% and 12.9%, respectively. Meanwhile, gli-
clazide is the most common co-administered OAD
for patients prescribed with vildagliptin 50 mg.
Also, the most common insulin co-administered
to the DPP4i receivers was Insulin Detemir
(17.1%). In comparison, Ryzodeg “Insulin deglu-
dec 2.56 mg, insulin aspart 1.05 mg per ml” (2%)
was the least common co-administered insulin
among patients on DPP4i prescriptions.

Achievement of glycemic control

As an indicator of glycemic control in
T2DM patients, the HbAlc levels of the included
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Table 2: Prescribing pattern of DPP4i with patients’ characteristics

Type of DPP-4 inhibitors

Variable Total
Sitagliptin 50 mg Sitagliptinl00mg  Vildagliptin 50 mg
Prescription pattern
Monotherapy 7 (5.0%) 0 7 (5.0%) 14 (10%)
Combination therapy 94 (67.1%) 21 (15.0%) 11 (7.9%) 126 (90%)
Gender
Female 43 (30.7%) 12 (8.6%) 6 (4.3%) 61 (43.6%)
Male 58 (41.4%) 9 (6.4%) 12 (8.6%) 79 (56.4%)
Race
Malay 99 (70.7%) 21 (15.0%) 17 (12.1%) 137 (97%)
Chinese 0 0 1(0.7%) 1(0.7%)
Indian 2 (1.4%) 0 2 (1.4%)
Age
28-37 years 2 (1.4%) 0 0 2 (1.4%)
38-47 years 9 (6.4%) 1(0.7%) 2 (1.4%) 12 (8.6%)
48-57 years 27 (19.3%) 7 (5.0%) 5(3.6%) 39 (27.9%)
58-67 years 41(29.3%) 10 (7.1%) 5(3.6%) 56 (40%)
68-77 years 20 (14.3%) 3 (2.1%) 3(2.1%) 26 (18.6%)
78-87 years 2 (1.4%) 0 3(2.1%) 5(3.6%)
Body Mass Index (BMI)
<18 (underweight) 0 0 0 0
18.5-24.9 (normal) 23 (16.4%) 3(2.1%) 5(3.6%) 31(22.1%)
25-29.9 (overweight) 41(29.3%) 5(3.6%) 5(3.6%) 51 (36.4%)
>30 (obese) 31(22.1%) 11 (7.9%) 3 (3.6%) 45 (32.1%)

45

40 m 18.5-24.9 (normal)
35 25-29.9 (overweight)

>30 (obese)

30

25

20

15
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] ]

Sitagliptin 50 mg

Sitagliptin 100 mg

Vildagliptin 50 mg

Figure 1: Prescribing pattern of DPP-4 inhibitors according to the BMI of the patient

patients were recorded. The mean values of
HbAlc before the initiation of DPP-4 inhibitor
therapy, after three months and six months,
were 9.0 +2.2,8.0+2.0,and 8.2 + 1.9, respectively.
The result shows that 35% (N=49) of the patients
taking DPP-4 inhibitors achieved within target
values of HbAlc. Table 3 shows the overall asso-
ciation of DPP4i regimens with their reported
HbAlc measures.

© 2020 The Authors
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Among those 101 patients who are on cur-
rent sitagliptin 50 mg prescription, only 36.6% of
them manage to reach the HbAlc target, whereby
the patients who were given combination ther-
apy with other OAD contributed the highest per-
centage (22.8%). Also, about 45% of patients who
were taking vildagliptin 50 mg had achieved the
HbAlc target; of them, 33.3% were on mono-
therapy. Table 4 demonstrates the details of the
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Table 3: Target achievement of the HbAlc levels.

HbAlclevel within the target

HbAlclevel out of the target

Type of DPP-4

inhibitors Frequency Percentage (%) Frequency Percentage (%)
Sitagliptin 50 mg 37 26.4 64 45.8
Sitagliptin 100 mg 4 2.9 17 12.1
Vildagliptin 50 mg 8 5.7 10 7.1
Total 49 35.0 91 65.0

Table 4: Target of HbAlc level achieved with the use of DPP-4 inhibitors.

Percentage of patients that reach the HbAlc target (%)

L=k PRt R Sitagliptin 50mg  Sitagliptin100mg  Vildagliptin 50 mg
(n=37 out 0f101) (n=4 out of 21) (n=8 out 0f18)
Monotherapy 5.9 0 33.3
Combination therapy with insulin only 2.0 0 1.1
Combination therapy with other OAD only 22.8 19.0 0
Combination with insulin and other OAD 5.9 0 0
Percentage of patients reach HbAlc target (%) 36.6 19.0 44.4

Table 5: A summary of variables with a significant
association with the type of DPP4i

Variables (Pp—:rgl(l)lse)
Prescription pattern 0.000
Body Mass Index (BMI) 0.024
Co-administered drug (vitamin and 0.008
supplement)

Co-administered OADs (metformin) 0.000

prescribed DPP4i patterns within the cases that
have achieved HbAlc values. Finally, the vari-
ables listed in Table 5 showed statistically signif-
icant association with the type of the prescribed
DPP4i

Discussion

Type of DPP-4 Inhibitors Therapy Commonly Prescribed
in the Study Setting

Sitagliptin and vildagliptin were the
only two types of prescribed DPP4i in the study
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setting. Overall results showed more prescrip-
tions of DPP4i combination therapy compared to
monotherapy. It might be explained by the supe-
rior HbAlc reduction of sitagliptin/metformin
combination compared to monotherapy of each
drug [10]. Also, it was reported that the use of
sitagliptin 100 mg as add-on therapy to 1000 mg
metformin reduced HbAlc by 0.9% over 24 weeks
among Chinese patients with T2DM following
inadequate glycemic control with metformin
alone [11]. Moreover, it is well established that
metformin is the mainstay in the monother-
apy treatment initiation, and other OAD, e.g.,
DPP4i, will be considered in case of inadequate
control [2]. Therefore, the patterns observed
in this study seem to be in line with the clinical
guidelines.

Vildagliptin was the least prescribed
DPP4i among our study participants despite the
evidence that its associated HbAlc reduction was
comparable to that of sitagliptin [12]. Also, the
percentage of patients on vildagliptin monother-
apy was relatively higher than that of siltagliptin
monotherapy. In contrast, a previous study
reported an overall low utilization of vildagliptin
monotherapy [8]. The prescribing of DPP4i

© 2020 The Authors



monotherapy could be noticed among patients
with renal problems and those with severe heart
failure in whom metformin therapy will not be
an appropriate therapeutic choice [13].

Common Co-Administered Drugs with
DPP-4 Inhibitors

Vildagliptin was frequently prescribed
for the patient receiving calcitriol or ferrous
fumarate supplement. The dosage of vildagliptin
should be halved from 100 mg twice daily to
50 mg once daily in a patient with moderate
to severe renal impairment [14]. Although our
work did not trace for the concurrent comor-
bidities extensively, it is noticeable that these
supplements for vitamin D deficiency and
iron-deficiency anemia can be seen in a patient
with chronic kidney disease (CKD). Moreover,
vildagliptin is more preferred in a patient with
CKD compared to sitagliptin due to its favorable
pharmacokinetic properties [14, 15]. Only 23% of
orally ingested vildagliptin excreted unchanged
in the urine, whereas most of the ingested sita-
gliptin exclusively excreted unchanged in the
urine [14].

Next, DPP4i was frequently prescribed
in combination therapy with gliclazide in line
with the recommendations of CPG on the man-
agement of T2DM [2]. Gliclazide is a preferred
sulfonylurea as a second-line OAD because of its
relatively safer CV profile for and less incidence
of hypoglycemia compared to the other sulfo-
nylureas [16]. In contrast, glibenclamide has
shown an undesirable effect on type 2 diabetes
mellitus patients with coronary artery disease
[17]. From the medications screening, it was
clear that many patients had a comorbid cardio-
vascular disease, which could explain the fre-
quent use of DPP4i in combination therapy with
gliclazide.

Type of the Prescribed DPP4i among Patients
with Different BMI

According to the statistics released by the
National Diabetes Registry Report in 2012, 83.4%

© 2020 The Authors
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of the diabetic patients were also overweight or
obese [2]. Thus, a prescriber needs to consider
the impact of OAD on weight gain. According to
the national clinical practice guidelines for the
management of T2DM, metformin is the first-
line agent for patients with normal, overweight,
and obese BMI. DPP-4 inhibitor is considered a
second-line choice for normal and overweight
patients and the fourth line in obese [2]. The
findings showed frequent use of sitagliptin,
which is preferred in overweight patients com-
pared to thiazolidinediones and sulphony-
lureas due to its weight neutral properties [5].
However, for obese patients, other antidiabetic
agents such as SGLT2i and GLP-1 receptor antag-
onists that could promote better glycemic con-
trol in obese patients compared to sitagliptin
[18]. It is suggested that the choice of the add-on
OAD therapies should consider the individual
patients’ conditions carefully to give the opti-
mal glycemic control and avoid unwanted health
outcomes.

The Level of HbA1c Target Achievement with DPP-4
Inhibitors Therapy

Overall, the use of both sitagliptin and
vildagliptin can achieve glycemic control. Based
on the previous study, 66% of patients who
received sitagliptin 100 mg as combination ther-
apy with metformin 2000 mg achieved HbAlc
target less than 7% [19]. In comparison with our
findings, the prescribed doses were relatively
lower. Nevertheless, a still considerable number
of patients on sitagliptin combination therapy
could achieve glycemic control.

Among the relatively low number of cases
onvildagliptin therapy, the majority has achieved
the target HbAlc. This was consistent with prior
evidence regarding the extent of attaining target
HbAlc after four months on vildagliptin mono-
therapy [20]. With greater focus, it has been
reported in our findings that a more substan-
tial proportion of patients failed to achieve tar-
get HbAlc. Considering the lack of investigation
of all the barriers related to the achievement of
target HbAlc, we could only suggest that bet-
ter glycemic control could be achieved through
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addressing patients’ non-compliance to medica-
tions, insufficient treatment, and non-adherence
to therapeutic lifestyle changes.

Conclusions

The DPP4i were more prescribed as com-
bination therapy, mainly with metformin, com-
pared to monotherapy except for vildagliptin.
Gliclazide was the most common co-adminis-
tered OAD with vildagliptin. Overall, only one-
third of patients prescribed with DPP4i were able
toachieve target HbAlc values. Barriers to achiev-
ing optimal glycemic control for patients on OAD,
particularly DPP4i, need further investigations.

Limitations

There were several limitations upon the
completion of this research. One limitation was
time constraints because of the short period spec-
ified for executing all data collection procedures.
Also, there was a difficulty in accessing the data of
patients before they started to receive diabetes care
in the hospital, which may affect the accuracy of
the data related to the exact date of DPP4i initiation.
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