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Abstract: Purpose: The efficacy and safety of acarbose combined with insulin in the treatment of type 2 diabetes
mellitus was in debated. The purpose of current meta-analysis is to compare whether acarbose combined with in-
sulin is superior than insulin alone in the treatment of type 2 diabetes mellitus. Methods: All randomized controlled
trials (RCTs) were searched from PubMed, EMBASE, the Cochrane Library, Web of Science, Chinese National Knowl-
edge Infrastructure (CNKI) and Chinese Biology Medicine (CBM) from inception to March 2017. Any RCTs comparing
acarbose combined with insulin versus insulin alone in type 2 diabetes mellitus patients were included. Weighted
mean difference (WMD) and risk ratio (RR) were used to summarized the continuous data and discontinuous data
respectively. Stata 12.0 was used to perform the meta-analysis. Results: A total of 5 studies were included on the
basis of the inclusion criteria and the exclusion criteria. The results of meta-analysis showed that acarbose plus
insulin therapy significantly lowered the level of HbAlc (WMD=-0.62, 95% Cl: -0.94, -0.29), fasting blood glucose
(FBG) (WMD=-0.73, 95% Cl: -1.30, -0.17) and weight (WMD=-10.00, 95% ClI: -14.59, -5.40), compared with insulin
monotherapy. There was no significant difference between the insulin dose and the occurrence of hypoglycemic
(P>0.05) between the two groups. Conclusion: Combination therapy can gain better outcomes in glycemic control
without increasing the risk of hypoglycaemic episodes. We need to well-designed multicenter RCTs to confirm this
conclusion.
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Introduction type 2 diabetes mellitus) are implemented.
However, up to now, no adequate studies and

The International Diabetes Federation has esti- well randomized controlled trials (RCTs) can

mated that diabetics (both type 1 and type 2)
were 35 million in 2011, in Europe. It is likely
that the figure increases by 23% to 43 million in
2030 [1]. The main measures of treatment for
diabetes are lifestyle changes, drug interven-
tion, proper diet and exercise, but it is given pri-
ority to oral medications. Diabetics need insulin
in monotherapy or combination therapy when
conventional drugs cannot effectively control
blood sugar [2]. Acarbose was an effective drug
in first-line treatment and in combination thera-
py in type 2 diabetic patients [3].

An increasing number of clinical trials (acar-
bose combined with insulin in the treatment of

address efficacy and safety of acarbose com-
bined with insulin in the treatment of type 2 dia-
betes mellitus. Therefore, we did a systematic
review and meta-analysis of RCTs about acar-
bose combined with insulin in the treatment of
type 2 diabetes mellitus.

Materials and methods

Literature search

We searched the electronic database of
PubMed, EMBASE, the Cochrane Library, Web

of Science, Chinese National Knowledge
Infrastructure (CNKI) and Chinese Biology
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(with or without placebo), (4)
not less than one outcome of
interest (HbAlc, FBG (fasting
blood glucose)) was report-
ed, (5) trial duration was not
less than 8 weeks.

The exclusion criteria was as
listed below: (1) retrospec-
tive studies, observational

. l

Records identified through database
searching (n=521)
— PubMed=201
EMBASE=103

= Cochrane Library=58

S Web of Science=43

é , Chinese National Knowledge Additional records identified

= Infrastructure (CNKI)=85 through other sources

E Chinese Biology Medicine (CBM)=31 (n=0)
- l !
() Records after duplicates removed

(n=322)

a0

g Records excluded

3 (n=317)

[} y

5 Case report=27

G0 Records screened Irrelevant articles=285

(n=322) Systematic reviews=5

—

studies, case series, revie-
ws, comments, (2) duplicate
publication, (3) studies with-
out original data.

Data extraction

Medicine (CBM) without date or language
restrictions up to August 2016. The keywords

” o u

“type 2 diabetes mellitus”, “non-insulin depen-
dent diabetes mellitus”, “acarbose”, “insulin”,
“random*”, and “randomized controlled trials”
were used in various combination. The refer-
ence lists of related reviews and original arti-
cles were searched for any relevant studies,
including RCTs involving adult humans. Only
articles originally written in English or translat-
ed into English were considered. When multiple
reports describing the same sample were pub-
lished, the most recent or complete report was
used. This meta-analysis collected data from
published articles and thus no ethic approval
was necessary for this article.

Inclusion criteria and exclusion criteria

Studies were included on the basis of the inclu-
sion criteria: (1) participants were patients with
type 2 diabetes mellitus, (2) randomized con-
trolled trials, (3) patients were randomized
grouped into acarbose plus insulin combination
therapy group and insulin monotherapy group
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Full-text articles assessed “ull-text articles excluded, H H i
Z for eligibility with reasons Two |n\./est|gators (Halymg
3 (n=5) (n=0) Huand Jia Zheng) abstracted
3 l study design information,
baseline population charac-
— Studies included in teristics, intervention details,
qualitative synthesis . s ;
) (n=5) disease incidence, mortality,
l and harms data from all
E Figure 1. Flowchart of the included studies into a stan-
§ Stud_ics_includcﬁ in study search and inclu- dardized evidence table. A
- uanftitative synthesis H H H . .
1 (mm.z,mlyy:is} sion criteria. second investigator checked
L (n=5, RCTs) these data for accuracy. We

resolved any disagreements

through discussion. We col-
lected information from eligible studies as fol-
lows: the first author; race; publication year;
mean age; sex; simple size; study duration;
HbAZlc level; FBG; adverse events.

Quality assessment

Two investigators (Xian Chen and Jiang Diying)
independently assessed the risk of bias of arti-
cles according to RCTs tool for assessing quali-
ty and risk of bias which was recommended by
Cochrane Handbook for Systematic Reviews of
Interventions Version 5.1.0, including six items
of random methods, allocation concealment,
blind method, incomplete outcome data, selec-
tivity reports, other bias. We resolved disagree-
ments by discussion.

Statistical analysis

We performed all analyses by using Stata 12.0
(Stata Corp., College Station, TX). The weighted
mean difference (WMD) and risk ratio (RR) were
used to compare continuous and dichotomous
variables, respectively. All results were report-
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Table 1. The general characteristic of the included studies

Intervention

Average Sex Trial
Author (year N (A+1/P+| A+l P+ )
(vean) (A+l/P+) age (A+l/P+l)  (male/female) duration
A (mg/day) | P (mg/day) |
Coniff 1995 207 (103/104) NR NR 150-900 NR 150-900 NR
Kelley 1998 195 (98/97) 61.8/60.8 A+l: 61/37 75-300 NR 75-300 NR 24-weeks
P+l: 47/50
Schnell 2007 163 (82/81) 61.5/62.3 A+l: 41/41 50-300 BB: 81U 50-300 BB: 81U 20-weeks
P+l: 39/42 BU: 41U BU: 41U
Zheng 2010 60 (30/30) 54.0/53.8 NR 150 NR 150 NR 12-weeks
Fan 2014 172 (57, 58/56) NR A+l: 25/32,28/31 150, 300 NR 0 NR 12-weeks

P+l: 30/26

Notes: A+l: acarbose+insulin; P+l: placebo+insulin; NR:not report; BB: before breakfast; BU: before supper.

@ | @ | ~ | Blinding of participants and personnel (performance bias)

. . . Blinding of outcome assessment (detection bias)

. . . . . Incomplete outcome data (attrition bias)

@ | @ | ~ | Allocation concealment (selection bias)

. . . . . Random sequence generation (selection bias)
. . . . . Selective reporting (reporting bias)

results. Publication bias was evaluated by fun-
nel plots.

Results

Search results and characteristics of included
trials

Initial database search identified 521 relevant
articles; 199 records were excluded as they
were duplicates. Then after review the title and
abstract, 317 records were excluded on the
basis of included criteria. Finally, 5 RCTs were
included in meta-analysis (797 patients) (Figure
1) [5-9]. A summary of the characteristics of
included studies is shown in Table 1. The gen-
eral characteristic of the included patients
have comparability and has no statistically dif-
ference. The mean age ranged from to 54 to
62.3 and the dose of acarbose ranged from
150 mg to 300 mg. The follow-up duration last
ranged from 12 weeks to 24 weeks. The insulin

w
Ry
0
2
o
Coniff 1995 +
Fan 2014 +
Kelley 1998 . unit ranged from 4 U to 8 U.
Schnell 2007 22|07 @ Quality assessment
Zheng 2010 ® e e +

Figure 2. The risk of bias graph.

ed with 95% confidence interval (Cl). I-square
(I?) test was performed to assess the impact of
study heterogeneity on the results of the meta-
analysis. According to the Cochrane review
guidelines [4]. If severe heterogeneity was pres-
ent at 1°’>50%, the random effect models were
chosen; otherwise, the fixed effect models
were used. Moreover, sensitivity analysis was
conducted by deleting each study individually
to evaluate the quality and consistency of the
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The risk of bias summary and risk of bias graph
are shown in Figures 2, 3, respectively. All of
the included studies describe the random
sequence generation; most studies were
incomplete data; most studies used double
blinding. There were no high quality articles in
all included articles. Most included articles had
moderate methodological quality.

Results for meta-analysis
HbAlc

Five studies reported the HbAlc (%) level
between the two groups. The overall analysis

Int J Clin Exp Med 2017:10(11):15071-15079
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Random sequence generation (selection bias) _

Allocation concealment (selection bias) _ |

Blinding of participants and personnel (performance bias) _ |
Blinding of outcome assessment (detection bias) _:|
Incomplete outcome data (attrition bias) _

Selective reporting (reporting bias) _

other bias

0% 25% 50% 75%  100%
Bl High risk of bias

. Low risk of bias |:| Unclear risk of bias

Figure 3. Risk of bias of included in randomized controlled trials. +, no bias; -, bias; ?, bias unknown.

Study %
ID A WMD (95% CI) Weight
Combined insulin
1
150 mg
Coniff 1995 —— -0.41(-0.59,-0.23) 21.10

Zheng 2010 —_— -1.00(-1.23,-0.77)  20.26

Liu 2014 150 mg/d -0.46 (-0.69,-0.23)  20.26

Subtotal (I-squared = 88.6%, p = 0.000) -0.62(-0.98,-026) 61.63

il

1
P=0.001 |
1
300 mg :
1]

Schnell 2007 | —— -0.10(-047,027) 1747
]

Liu 2014 300 mg/d e — : -1.03(-1.22,-084) 2090
1
Ll

Subtotal (I-squared = 94.8%, p = 0.000) <:_”\____:— -058(-149,033) 3837

-P=0.213

Overall (I-squared = 90.5%, p = 0.000) @ ~0.62(-0.94,-029)  100.00

P=0.000

NOTE: Weights are from random effects analysis
I I

149 o 149

Figure 4. Forest plots of the included studies comparing HbAlc between the two groups.

illustrated that A+l (acarbose+insulin) therapy (mmol/l) [WMD=-0.73), 95% CI (-1.30, -0.17),
included a greater deduction of HbAlc (%) 1°=92.8%, P=0.011, Figure 5] compared with
[WMD=-0.62, 95% CI (-0.94, -0.29), Figure 4] insulin alone therapy.

than insulin alone therapy. There was a high

heterogeneity between the included studies 2-hour plasma glucose

(I>=90.5%, P=0.000) and thus a random-effect

A total of three studies reported the 2-hour
model was performed.

plasma glucose, final results indicated that

FPG there was no significant difference between the

2-hour plasma glucose between the combined
Besides, the results showed that A+l (acarbose group and insulin group (WMD=-0.69), 95% CI
+insulin) therapy significantly reduced FBG (-2.67, 1.30), P=0.499, Figure 6). There was a
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Study %
D WMD (95% CI) Weight
Combined Insulin

1
1

300mg :
1

Schnell 2007 _— -0.48(~1.11,0.15) 2077
1
1

Liu 2014 300 mg/d R — ! -152(-1.81,-123) 2605
1

Subtotal (I-squared = 88.4%, p = 0.003) <> -104(-2.06,-002)  46.82
1
1

P=0.045 i
1
1

150 mg '
1
1

Zheng 2010 | —— -0.40 (-0.60,-0.20)  27.02
1

Liu 2014 150 mg/d —_— -0.49(-077,-021) 2616
1
1

Subtotal (I-squared =0.0%, p=10.611) ' O -043(-0.60,-027) 5318
1
1

P=0.000 i

1

Overall (I-squared = 92.8%, p = 0.000) <> -073(-130,-0.17) 10000

P=0.011 '

NOTE: Weights are from random effects analysis '

.
T T

-206 o 206

Figure 5. Forest plots of the included studies comparing FBG between the two groups.

Study %
ID WMD (95% CI) Weight
Combined Insulin

1
i

Schnell 2007 —{'—0—— -0.41(-1.29,047) 2431
'
:
'

Zheng 2010 : —_— 1.40(1.04, 1.76) 2531
i
'

Liu 2014 150 mg/d —4—:- -1.08(-1.54,-0.62) 25.18
1
'
:

Liu 2014 300 mg/d —_—— : -2.65(-3.09,-2.21) 25.20
‘
1

Overall (I-squared = 98.5%, p = 0.000) -<:> —0.69 (-2.67,1.30) 100.00
l

P=0.499 !

i

NGt e s b !
'
L

I I
s ° s

Figure 6. Forest plots of the included studies comparing 2 h blood glucose between the two groups.

large heterogeneity between the included stud- bined group was less than insulin alone group
ies (1>=98.5%, P=0.000). with statistically significant (WMD=-7.16, 95%

Cl (-16.92, 1.70), P=0.109, Figure 7).
Insulin dosage

Weight
A total of two studies reported the insulin dos-
age between the two groups. Pooled results A total of three studies reported the weight
indicated that the insulin dosage in the com- between the two groups. Pooled results indi-

15075 Int J Clin Exp Med 2017;10(11):15071-15079
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Study %
D WMD (95% C1I) Weight
Combined Insulin
i
‘
1
Zheng 2010 ' o 0.20 (-2.18,2.58) 33.89
|
|
‘
Liu 2014 150 mg/d —_— -7.92(-11.43,-4.41) 33.04
1
1
i
Liu 2014 300 mg/d —_— , ~15.30(-18.77,-11.83) 33.07
i
i
i
Overall (I-squared = 96.3%, p = 0.000) : =7.61(-16.92,1.70) 100.00
i
|
1
P=0.109 :
1
1
NOTE: Weights are from random effects analysis .
i
T ’ T
Figure 7. Forest plots of the included studies comparing the insulin dose between the two groups.
Study %
D WMD (95% Cl) Weight
Combined Insulin
i
Schnell 2007 —_— -10.01 (~15.44, -4.58) 27.79
|
i
!
Liu 2014 150 mg/d !—0-— ~6.45(-10.02, -2.88) 35.66
!
!
Liu 2014 300 mg/d H—: -13.45 (-16.81, -10.09) 36.55
\
!
Overall (I-squared = 74.5%, p = 0.020) <> -10.00 (-14.59, -5.40) 100.00

P=0.000 |

NOTE: Weights are from random effects analysis

T

-

T

a

Figure 8. Forest plots of the included studies comparing the weight between the two groups.

cated that the weight in the combined group
was less than insulin alone group with statisti-
cally significant [WMD=-10.00, 95% CI (-14.59,
-5.40), I°=74.5%, P=0.020, Figure 8].

The occurrence of hypoglycemic

The occurrence of hypoglycemic was 20.3%
and 27.7% in combined group and insulin group
respectively. Compared with insulin group, com-
bined group was associated with a small reduc-
tion of the occurrence of hypoglycemic (RR=
0.84, 95% Cl (0.41, 1.86), P=0.719, Figure 9).

15076

Subgroup analysis and sensitivity analysis

Subgroup analysis results can be seen in Table
2 and sensitivity analysis results can be seen in
Figure 10. Subgroup results indicated high
dose of acarbose was superior than low dose of
acarbose in terms of the insulin dose. We per-
formed a sensitivity analysis to assess the sta-
bility of the pooled results. Among the most
studies, the heterogeneity results were not
obviously altered after sequentially omitting
each study.

Int J Clin Exp Med 2017;10(11):15071-15079
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Study %

D RR (95% Cl) Weight
Combined Insulin

Zheng 2010 - 2.40(0.96,5.98) 23.68

Liu 2014 150 mg/d — 0.75(0.48,1.16) 32,06
Liu 2014 300 mg/d + 0.36 (0.19, 0.67) 28.85
Schnell 2007 -+ 1.32(0.30,5.70) 15.41
Overall (I-squared = 75.3%, p = 0.007) > 0.87 (0.41,1.86) 100.00

P=0.719

NOTE: Weights are from random effects analysis

AL

T T
167 1 598

Figure 9. Forest plots of the included studies comparing the occurrence of hypoglycemic between the two groups.

Table 2. Subgroup analysis of the HbAc1, FPG, 2-hour plasma glucose, insulin dose, weight and the
occurrence of hypoglycemic

) ) Incidence
. Studies Patients - -
Variables n) (n) p-Value Mean difference Heterogeneity Model
(95% CI) p-value (%)
HbA1c
High dose 2 132 0.001 -0.62 (-0.95, -0.26) 0.000,88.6 Random
Low dose 3 178 0.213 -0.61 (-3.69, 2.46) 0.000,94.8 Random
FPG
High dose 2 170 0.045 -1.04 (-2.06, -0.02) 0.003,88.4 Random
Low dose 2 340 0.000 -1.94 (-5.05, 1.15) 0.285, 19.7 Fixed
2-hour Plasma Glucose
High dose 2 132 0.000 -1.56 (-3.76, -0.63) 0.074,95.0 Random
Low dose 2 230 0.179 -1.64 (-2.27, 2.60) 0.552,98.6 Random
Insulin dosage
High dose 1 82 0.000 -6.26 (-7.49, -5.03) 0.301, 6.5 Fixed
Low dose 2 228 0.355 -3.75(-11.71, 4.20) 0.446,92.9 Random
Weight
High dose 2 50 0.000 -6.45 (-10.02,-2.88) 0.291, 10.2 Fixed
Low dose 1 118 0.000 -12.42(-15.51,-9.33) - -
The occurrence of hypoglycemic
High dose 2 225 0.005 0.45 (0.26, 0.79) 0.108,61.3 Random
Low dose 2 184 1.000 1.00 (0.68, 1.47) 0.023,80.7 Random
Discussion resulted in better improvement in glucose con-
trol compared with insulin alone therapy. The
This is the first systematic review which com- level of HbA1c and FBG was significant lower in
pared the efficacy and safety of acarbose plus the combination therapy group than insulin
insulin therapy with insulin alone therapy on monotherapy group according to the results of
type 2 diabetes. Acarbose plus insulin therapy meta-analysis. Moreover, combination therapy

15077 Int J Clin Exp Med 2017;10(11):15071-15079
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therapy. Vos RC et al. [15]

Meta-analysis estimates, given named study is omitted
| Lower CI Limit O Estimate | Upper CI Limit

Coniff 1995 || o]

Schnell 2007 0

Zheng 2010 I 0]

Liu 2014 150 mg/d || ]

Liu 2014 300 mg/d o]

conducted a meta-analysis
! of insulin mono-therapy com-
pared with the addition of
oral glucose-lowering agents
to insulin for people with
type 2 diabetes already on
insulin therapy and inade-
| quate glycaemic control. Ad-
ditional weight gain can only
be avoided by adding metfor-
min to insulin. Current meta-
analysis indicated that com-
bined group can decrease
the weight compared with

-1.06 -0.94 -0.62

Figure 10. Sensitivity analysis of the HbAlc between the two groups.

would decrease the weight than insulin alone.
And combination therapy would not result in
the occurrence of hypoglycemic. Both combina-
tion therapy and insulin monotherapy reported
adverse events, such as flatulence, diarrhea,
flu syndrome, abdominal pain, digestive disor-
ders, gastro-intestinal tract response and so
on.

A major strength of current meta-analysis was
that we comprehensively searched the elec-
tronic databases. We searched PubMed,
EMBASE, the Cochrane Library, Web of Science,
Chinese National Knowledge Infrastructure
(CNKI) and Chinese Biology Medicine (CBM)
from inception to March 2017. And we per-
formed subgroup analysis according to the
dose of acarbose.

T2DM is a prevalent condition with a high eco-
nomic burden. It is reported that over 29 million
people in the United States with diabetes mel-
litus, leading to an estimated economic burden
of USD240 billion annually [10, 11]. Acarbose is
an o-glucosidase inhibitor. It slows the break-
down of carbohydrates in the gut, and delays
absorption of carbohydrates by inhibition of
a-amylase and a-glucosidase activities, which
reduces post-prandial hyperglycemia [12, 13].
Li et al. [14] reported that acarbose add-on
insulin therapy was identified to be associated
with greater improvements in oxidative stress
and inflammation in patients with T2DM when
compared with those that received insulin only

15078

, insulin alone group.

-0.29 015

There are some limitations in
our systematic review and
meta-analysis. Firstly, there
was moderate methodological quality in most
of included studies. Secondly, many unfinished
studies which we can not get lead to a potential
limitation for any meta-analysis. Thirdly, anoth-
er limitation of this systematic review was
caused by the lack of gray studies, such as pre-
sentations, unpublished data, government
reports, and other traditional or nontraditional
sources of evidence.

In conclusion, this systematic review shows
that acarbose combined with insulin in the
treatment of type 2 diabetes mellitus can gain
better outcomes in glycemic control. But it
increases the risk of hypoglycaemic episodes.
There are also some adverse events in combi-
nation therapy. Well-designed multicenter RCTs
are required to confirm these findings because
of the poor methodological quality of the stud-
ies included in this systematic review and the
short study duration.

Acknowledgements

This study was supported by grants from the
Nature Science Foundation for Zhejiang Pro-
vince, China (no. LYZ7HO70001) and the Pro-
jects of Medical and Health Science and
Technology for Zhejiang province, China (no.
2015KYA107).

Disclosure of conflict of interest

None.

Int J Clin Exp Med 2017;10(11):15071-15079



Acarbose combined with insulin for DM

Address correspondence to: Jingsen Chen, Depart-
ment of Neurosurgery, The Second Affiliated Hos-
pital of Zhejiang University, No. 88, Jiefang Road,
Shangcheng District, Hangzhou 310009, China.
Tel: +8613656712363; E-mail: scisubmit123@163.

com

References

(1]

(2]

(3]

(4]

(5]

(6]

Langsted A, Freiberg JJ and Nordestgaard BG.
Extent of undertreatment and overtreatment
with cholesterol-lowering therapy according to
European guidelines in 92,348 Danes without
ischemic cardiovascular disease and diabetes
in 2004-2014. Atherosclerosis 2017; 257:
9-15.

Karagiannis T, Paschos P, Paletas K, Matthews
DR and Tsapas A. Dipeptidyl peptidase-4 in-
hibitors for treatment of type 2 diabetes melli-
tus in the clinical setting: systematic review
and meta-analysis. BMJ 2012; 344: e13609.
Du J, Liang L, Fang H, Xu F, Li W, Shen L, Wang
X, Xu C, Bian F and Mu Y. Efficacy and safety of
saxagliptin compared with acarbose in Chi-
nese patients with type 2 diabetes mellitus
uncontrolled on metformin monotherapy: re-
sults of a phase IV open-label randomized con-
trolled study (The SMART Study). Diabetes
Obes Metab 2017; 19: 1513-1520.

GS HJ. Cochrane handbook for systematic re-
views of interventions version 5.1.0[updated
March 2011]. In, Vol. 2011. [http://www.co-
chrane-handbook.org]: The Cochrane collabo-
ration 2011.

Coniff RF, Shapiro JA, Seaton TB, Hoogwerf BJ
and Hunt JA. A double-blind placebo-controlled
trial evaluating the safety and efficacy of acar-
bose for the treatment of patients with insulin-
requiring type Il diabetes. Diabetes Care 1995;
18: 928-932.

Fan L, Aige Y, Huimin Z and lJie Z. Clinical effi-
cacy analysis of different doses of acarbose
combined with human premixed insulin
(30/70) in patients with type 2 diabetes melli-
tus. Chinese Journal of Diabetes 2014; 22:
429-431.

15079

(7]

(8]

)

(10]

(11]

[12]

(13]

(14]

[15]

Jiaoyang Z, Yongquan S, Xiaoyun F and Zhimin
L. Comparison of the therapeutic efficacy be-
tween human insulin 30R combined with acar-
bose and insulin aspart 30 on the postprandial
blood glucose in patients with type 2 diabetes.
Pharmaceutical Care And Research 2010; 10:
443-445,

Kelley DE, Bidot P, Freedman Z, Haag B,
Podlecki D, Rendell M, Schimel D, Weiss S, Tay-
lor T, Krol A and Magner J. Efficacy and safety
of acarbose in insulin-treated patients with
type 2 diabetes. Diabetes Care 1998; 21:
2056-2061.

Schnell O, Mertes G and Standl E. Acarbose
and metabolic control in patients with type 2
diabetes with newly initiated insulin therapy.
Diabetes Obes Metab 2007; 9: 853-858.
Davies GM, Vyas A and Baxter CA. Economic
evaluation of ezetimibe treatment in combina-
tion with statin therapy in the United States. J
Med Econ 2017; 20: 723-731.

Wettergreen SA, Sheth S and Malveaux J. Ef-
fects of the addition of acarbose to insulin and
non-insulin regimens in veterans with type 2
diabetes mellitus. Pharm Pract (Granada)
2016; 14: 832.

Bischoff H. The mechanism of alpha-glucosi-
dase inhibition in the management of diabe-
tes. Clin Invest Med 1995; 18: 303-311.
Krentz AJ and Bailey CJ. Oral antidiabetic
agents: current role in type 2 diabetes melli-
tus. Drugs 2005; 65: 385-411.

Li FF, Fu LY, Xu XH, Su XF, Wu JD, Ye L and Ma
JH. Analysis of the add-on effect of alpha-glu-
cosidase inhibitor, acarbose in insulin therapy:
a pilot study. Biomed Rep 2016; 5: 461-466.
Vos RC, van Avendonk MJ, Jansen H, Goud-
swaard AN, van den Donk M, Gorter K, Kers-
sen A and Rutten GE. Insulin monotherapy
compared with the addition of oral glucose-
lowering agents to insulin for people with type
2 diabetes already on insulin therapy and inad-
equate glycaemic control. Cochrane Database
Syst Rev 2016; 9: Cd006992.

Int J Clin Exp Med 2017:10(11):15071-15079


mailto:scisubmit123@163.com
mailto:scisubmit123@163.com

