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ABSTRACT

six were included.

Results

Six randomized control trials were identified, aimed to
investigate the role of adjuvant metformin on glycaemic
control in type 1 diabetes patients. Metformin in dose
ranging between 1-2g per day were used for at least three
months. Significant HA1c reduction was shown in two out of
six trials.

Conclusion

Administering adjunctive metformin therapy in type 1
diabetic patients associated with modest reduction in HAlc,
improve insulin resistance as indicated by reduce daily
insulin requirement.
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Background

Adequate glycaemic control is a protective strategy against
diabetic complication that achieved manly with insulin
therapy, studies have shown that type 1 diabetic patients
had a reduced insulin sensitivity, on view of this fact,
metformin as an insulin sensitizing agent was used in trials
as an adjuvant medication to the insulin.

Aims
Current study aimed to summarize the benefit of adjuvant
metformin on HA1C in type 1 diabetes on glycaemic control.

Methods

A systematic electronic search was conducted including the
Pub Med, Google Scholar, and EBSCO using the following
terms in different combinations: metformin, diabetes, HAlc,
and C- peptide. Out of two hundred and four articles, only

What this study adds:

1. What is known about this subject?
Type 1 diabetes threated manly by intensive insulin
regiment in form of multiple daily injection or insulin pump.

2. What new information is offered in this study?
Oral antidiabetic medication that approved in type 2
diabetes may play a role in treating type 1 diabetic patents.

3. What are the implications for research, policy, or
practice?

Intensive insulin therapy is the cornerstone in managing
type 1 diabetic patients, metformin as well as other oral
agents still investigatory medication.

Background

Together, macrovascular atherosclerotic complication along
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with microvascular disease in form of retinopathy,
nephropathy, and neuropathy are a consequence of poor
glycaemic control.*? Adequate glycaemic control is the
corner stone to avoid such consequence. Moreover,
American Diabetic Association (ADA) recommend a targeted
Alc of <7 per cent in absence of hypoglycaemia, through
initiation of intensive insulin regimens, either via multiple
subcutaneous insulin

daily injections or continuous

infusion.*

Despite the novel approaches of insulin treatment such as
insulin pumps, continuous glucose monitoring, and hybrid
closed-loop systems, majority of those with type 1 diabetes
(T1D) have suboptimal glycaemic control. As a result, to
adjunctive noninsulin

achieve the optimal control,

medications were used in observational and few

randomized control trials (RCTs).””’

Patient with type one diabetes can have insulin resistance
mainly due to obesity, lack of exercise and puberty.®

Increase insulin dose requirement is needed in management
of insulin resistant diabetes and that might lead to

. . 9
noncompliance and poor glycaemic control.

Metformin is an oral medication that commonly used in
type 2 diabetes. It increases insulin sensitivity by increasing
insulin uptake and utilization in skeletal muscle and
decrease hepatic glucose production, metformin leads to
decrease insulin dose requirement in type two diabetes.™

The effects of metformin in addition to insulin therapy in
type one diabetes still under debate. The previous limited
studies showed that adding metformin to insulin in type one
diabetes still not formally recommended unlike in type two

diabetes.'"*

The current review aimed to summarize the RCTs that
investigate clinical benefits of metformin as an adjunctive
add on medication to insulin in type 1 diabetes mellitus.

Method

A systematic electronic search was conducted including the
Pub Med, Google Scholar, and EBSCO using the following
terms in different combinations: metformin, diabetes, HAlc,
and C- peptide. We included all full texts randomized
controlled trials investigated the effect of metformin as an
adjuvant therapy in type 1 diabetes. Studies published in
abstracts were not included. Two hundred and four articles
were identified, only six of them fulfilled the inclusion and
exclusion criteria. The abstracts and full texts were screened

independently by two authors (MA, Al). The authors
extracted the data, and then the author's names, year and
region of publication, the study type, period of study, and
the result were reported (Tablel). The PRISMA Chart was
used in the current survey (Figure 1).

Results

A systematic electronic search was conducted including the
Pub Med, Google Scholar, and EBSCO using the following
terms in different combinations metformin, diabetes, HAlc,
and C- peptide. Randomized controlled trials in full text that
assessed the role of adjuvant metformin therapy on
glycaemic control in type 1 diabetic patients were included.
Two hundred and four articles were identified, only six of
them fulfilled the inclusion and exclusion criteria. The
abstracts and full texts were screened independently by two
authors (Al,MA). The authors extracted the data, and then
the author's names, year and region of publication, the
study type, period of study, and the result were reported
(Table 1). The PRISMA Chart was used in the current survey
(Figure 1).

A total of 391 patients were enrolled. The duration of
metformin therapy was three months or more. The
metformin dosages among the studies varied, with the total
dosage varying from 1000-2000mg per day. In view of
glycaemic control assessment, as indicated by HAlc
reduction, among the trials, a contradictory results were
found between the studies, as illustration, Hamilton et al.”®
shows that in type 1 diabetic patients with insulin
requirement 21 unit per kg, metformin successfully result in
a significant reduction in HbAlc, TIDD, FBS. Similarly, Khan
et al.” In a randomized, double-blind, cross-over study.
Compared to placebo, metformin significantly reduces
HbAlc from 8.5-7.8 (P<0.005), lower FBS (12.4 wvs.
8.3mmol/l), and TDID. On the other hand, this beneficial
effect of adjuvant metformin on HbAlc redaction was not
observed in four out of the six trials,”™® despite the
in the total
requirement and the significant weight reduction.”™® Land

significant reduction insulin daily dose
et al conduct a randomized, double-masked, parallel trial, to
study the effect of metformin of both HAlc and FBS in type
1 diabetic patients, after 12 months follow up period of 98
adult (aged 18 years or more) with uncontrolled diabetes
control (HAlc of 8.5 per cent or more), and the study show
a significant decrease in the TDD and weight without change
in HA1C value.”

control study, conclude that metformin can reduce TDD but

Alike, Jacobsen et al., in randomized

not the HA1c." Similar finding also concluded from the last
two RCTs. "'
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Discussion

In this review of six trials aimed to evaluate the effect of
metformin on glycaemic control in type 1 diabetic patients.
The primary endpoint was assessment of whether
metformin as an adjuvant therapy will affect glycaemic

(FBS)),

13-18

control (by Halc, fasting blood sugar insulin

sensitivity (by total insulin daily dose (TIDD)).

The American Diabetes Association (ADA) recommends an
HbA1lc goal of <7 per cent across all paediatric age-groups.
Such a reduction was associated with reduction in both
microvascular and macrovascular complications in TIDM.*

Participants heterogeneity in form of different baseline
HAlc, different in metformin dosage as well as lake of
cloud

standardized insulin dose adjustment protocol,

explain this contradictory result.

Comparing with non-diabetic, type 1 diabetic patients had
insulin resistance as shown on several studies documented
by measuring hyperinsulinemic euglycemic clamp. Of note,
this resistance not only associated obesity, as even a normal
weight type 1 diabetic patients had a significant decrease in

. . epe s 19,20
insulin sensitivity.

Improve insulin sensitivity, one of pharmacological

properties of metformin. A reduction of the total daily
insulin dose was concluded from the six trials."*"
Furthermore, Bjornstad et al”’ conduct a placebo-
controlled, double-blinded, randomized control trial, where
metformin at dose of 2 g where compared to placebo. The
study shows an improvement in insulin resistance along

with reduction in the total daily insulin dose.

Conclusion
The current review demonstrates that administering
adjunctive metformin therapy in type 1 diabetic patients
associated with modest reduction in HAlc, improve insulin

resistance as indicated by reduce daily insulin requirement.
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Table 1: Randomized trials that investigate the role of metformin as an adjuvant therapy in type 1 diabetes

Author—
Publication Methods Results
date
Study design: Randomized, placebo- . .
controlled trial. Study completer: 27 patients.
. o Results: A significant reduction in HbAlc, TDD, FBS
Inclusion criteria: age 12—17 years; Tanner . . . .. .
. . with increase in mild hypoglycemia in metformin
Hamilton et stage 2-5; diagnosed 3 years or more; roup, with no significant change in BMI, severe
al.”® HbA1c 8.0 for the prior 6 months; and group, . g g . . .
. . . hypoglycemic episodes or gastrointestinal complaints
insulin dosage=>1 unit per kg.
between the two groups.
. . Conclusion: Metformin treatment lowered HbAlc and
Interventional group: Metformin 500mg . . . . .
2003 . . decreased insulin dosage with no weight gain in teens
titrated to the maximum dose. . . . .
with type 1 diabetes in poor metabolic control.
Follow-up: 3 months
Primary objective: To evaluate the effect of
metformin on insulin sensitivity, HbAlc,
fasting glucose, insulin dosage and BMI.
ign: R i le-bli
Study design: Randomized, double-blind, Study completer: 15 patients
cross-over study.
Inclusion criteria: C-peptide negative
diabetic patients for more thanl year, with Results: Comparing metformin to placebo statically
Khan et al.** overweight (BMI) > 27kg/m2, and had been significant HbA1c, FBS and TDD. While no change in
stable on insulin therapy with a baseline body weight, lipid profile, incidence of hypoglycemia.
HbAlc>6.1%
Interventllonal group: Insullr? plus either Conclusion: Metformin can effectively improve
Metformin 850mg per day titrated every . . .
2006 . . glycemic control and reduce the total daily insulin
week to the maximum 850mg trice a day or . . . .
dose in overweight people with Type 1 diabetes.
placebo.
Follow-up: 16 weeks
Primary objective: investigate the effect of
metformin on blood glucose control and
daily insulin dose
Study design: Single-center, randomized, .
. I : .
double-masked, parallel trial. Study completer: 98 patients
Inclusion criteria: Adult (>18.0 years) with Results: Significant reduction in TIDD and Wight.
Land® TIDM for 5 years or more, an average HAlc While a non-significant change in HA1C, occurrence of
of 8.5% or more. hypoglycemia.
. i . Conclusion: In patients with poorly controlled T1IDM,
2008 Interventional group: Metformin 500mg adjunct metformin therapy did not provide any

daily, titrated weekly to 2g per day.

Follow-up: 12 months

Primary objective: evaluate the effect of
metformin on HAlc.

improvement of glycemic control after one year.

Jacobsen et
16
al.

2009

Study design: Double-blinded, randomized,
parallel group study.

Inclusion criteria: type 1 diabetes for at
least 1 year (plasma C-peptide < 5), age 18—
60 years with BMI >25 kg/m” and HbA1c
28.0.

Interventional group: basal-bolus insulin
regimen plus either

Study completer: 23 patients

Results: In metformin group, significant reduction in
TDD, weight and increased incidence of hypoglycemia.
While no change in HbAlgc, lipid profile.

Conclusion: Metformin, as adjunct to intensive insulin
therapy, was associated with a reduction in the total
daily insulin dose and a significant weight loss in
patients with type 1 diabetes mellitus.
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Metformin 500mg twice daily for 2 weeks
followed by Metformin 1000mg twice daily
or placebo

Follow-up: 24 weeks

Primary objective: Metformin effect on
HbAlc.

Nadeau et
17
al.

2015

Study design: Randomized, double-blinded,
placebo-controlled trial

Inclusion criteria: To test the effects of
metformin in adolescents with TILDM.

Interventional group: Metformin 1g per day.

Follow-up: 6 months

Primary objective: change in HbAlc.

Study completer: 59 patients.

Results: Significant reduction in weight and TIDD.
While a non-significant change in HAlc.

Conclusion: Low-dose metformin likely improves BMI
as well as insulin sensitivity in TLDM adolescents,

Libman et al.’®

2015

Study design: Multicenter, double-blind,

placebo-controlled randomized clinical trial.

Inclusion criteria: TADM on insulin aged
between 12-20 years.

Interventional group: Metformin 500mg
daily, titrated weekly to 2g per day.

Follow-up: 4 months.

Primary objective: change in HAlc.

Study completer: 169 patients.

Results: Significant reduction in weight and TIDD.
While a non-significant change in HAlc.

Conclusion: Among overweight adolescents with type
1 diabetes, the addition of metformin to insulin did
not improve glycemic control.
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Figure 1: Flow diagram through the different phases of the systematic review (PRISMA flowchart)
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