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Abstract 

Aims: 

Metformin has been the first-line drug in type 2 diabetes for 

over a decade, but its viable advantage in kind 1 diabetes 

(DM1) remains a be counted of study. The American Diabetes 

association lists metformin as an investigational agent that may 

lessen insulin necessities in DM1, but it isn't always FDA-

authorized for that use. Removal, a 2017 multicenter double-

blind placebo-managed look at, studied metformin in adults 

with DM1. 

it's far biologically manageable that metformin could have a 

position in DM1. Metformin, a biguanide, works with the aid of 

numerous mechanisms, inclusive of inhibition of 

gluconeogenesis and lowering insulin resistance. Importantly, 

inside the UKPDS 34 observe it changed into proven to lessen 

macrovascular complications and mortality in Type 2 diabetes. 

Insulin resistance, the hallmark of type 2 diabetes, is frequently 

found in sufferers with DM1, especially in patients who're 

overweight. Thinking about that the occurrence of weight 

problems has improved among kind 1 diabetic youngster, 

youngsters, and adults, insulin resistance is an affordable goal 

of intervention. 

Methods: 

Metformin is likewise associated with stepped forward 

glycemic manipulate inside the subset of patients with Type 2 

diabetes who, like people with DMI, require insulin. the 

possible randomized placebo-managed home trial compared 

metformin to placebo in patients with insulin-based type 2 

diabetes, showing stepped forward glycemic manipulate and 

decrease insulin requirements over 16 weeks (HbA1c decrease -

0.ninety one with metformin vs -zero.27 with placebo, 

p<0.00001; -7.2 IU with metformin vs +1.4 IU with placebo, 

p<zero.00001). Even as decreasing A1c is a aim of all diabetes 

treatment options, the precise target A1c is much less clean. In 

the prospective randomized managed ACCORD trial, tight 

glycemic control on my own (aim HbA1c < 6.0%) improved 

standard mortality (HR 1.22, p=zero.04) without preventing 

predominant cardiovascular activities (HR zero.90, p=zero.16). 

Conversely, the huge, prospective randomized controlled 

increase trial with a looser intention of A1c < 6.5% showed no 

tremendous effect on mortality (HR zero. Ninety three, p=0.28) 

or cardiovascular events (HR 0.94, p=0.32) with tight glycemic 

manipulate. No matter confrontation over target A1c, glycemic 

manage basic is a mainstay of diabetes remedy and it's miles 

reasonable that metformin’s proven benefit in controlling blood 

sugar in type 2 diabetes could make bigger to DM1.  

We built evidence tables and outfitted a hard and fast-

consequences model (inverse variance method) with a view to 

assess heterogeneity between researches and deliver a crude 

measure of each overall treatment impact. 

Results: 

Of 197 research recognized, nine worried randomization with 

informed consent of sufferers with kind 1 diabetes to metformin 

(vs placebo or comparator) in both a parallel or crossover 

design for at the least 1 week. We noted marked heterogeneity 

in study design, drug dose, age of contributors and period of 

observe-up. Metformin changed into related to reductions in: 

(1) insulin-dose requirement (5.7–10.1 U/day in six of seven 

research); (2) HbA1c (zero.6–zero.9% in four of seven 

research); (3) weight (1.7–6.0 kg in three of six studies); and (4) 

total cholesterol (zero.3–0.41 mmol/l in 3 of seven studies). 

Metformin become nicely tolerated, albeit with a fashion closer 

to elevated hypoglycaemia. Formal estimates of combined 

effects from the five trials which said suitable information 

indicated a vast reduction in insulin dose (6.6 U/day, p < 0.001) 

however no significant reduction in HbA1c (absolute reduction 

0.11%, p = 0.forty two). No mentioned trials included 

cardiovascular results. 

 

Conclusions/interpretation: 

But, factors of the examine layout might also account for the 

negative result. The primary stop-point turned into carotid 

intima media thickness, a surrogate endpoint that is predictive 

of the cardiovascular occasions that patients care 

approximately. Individuals have been now not accompanied 

long enough for affected person-important events to 

accumulate. Because all patients had other cardiovascular threat 

factors, there has been an excessive diploma of statin and 

antihypertensive use in each organization, which may 

additionally have obscured the results of metformin. 

 

Ultimately, the conclusions to draw from the elimination trial 

are that metformin fails to improve long-term insulin dose 

requirements and glycemic control in DM1, contrary to what 

one may count on. While brought to insulin, metformin is 

related to modest improvements in LDL-ldl cholesterol, weight, 

and kidney feature. It should no longer take delivery of two 

sufferers with the intention of improving glycemic control or 

decreasing remedy requirements. But, more investigation have 

to be performed before concluding metformin has no other 

beneficial results in DM1. Metformin reduces insulin-dose 

requirement in type 1 diabetes but it's far unclear whether this is 

sustained beyond 1 12 months and whether or not there are 

benefits for cardiovascular and other key medical effects. 

Tight glycaemic manage the use of intensive insulin remedy 

turned into shown within the DCCT to lessen rates of 

microvascular headaches in type 1 diabetes. However, attaining 

and retaining such control in Type 1 diabetes using fashionable  

Insulin therapy requires a excessive stage of assist and is related 

to extra hypoglycemia, accelerated weight gain and, in some 
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sufferers, aggravation of cardiovascular hazard factors which 

include dyslipidaemia. 

 

Metformin is an inexpensive and hooked up oral glucose-

decreasing agent widely used inside the remedy of type 2 

diabetes. Metformin, a biguanide agent, is first-line oral 

pharmacotherapy for type 2 diabetes inside the uk and 

someplace else, according with guidance from the national 

Institute for health and medical Excellence/country wide 

collaborating Centre for continual situations (best/NCC) [5] and 

worldwide tips, consisting of those issued together with the aid 

of the yank Diabetes affiliation and the ecu affiliation for the 

observe of Diabetes and the worldwide Diabetes Federation. 

 

Activation of the energy-regulating enzyme AMP-activated 

protein kinase (AMPK), basically in muscle and the liver, is 

considered a first-rate mode of metformin motion. therapy in 

type 2 diabetes is related to reduced hepatic glucose production, 

reduced fasting plasma glucose, a discount in HbA1c stage, 

weight stabilization/loss, modest reductions in serum 

triacylglycerol, VLDL and LDL stages, in addition to reduced 

C-reactive protein, platelet activation and procoagulant 

elements (along with issue VII and fibrinogen). within the 

united kingdom prospective Diabetes study (UKPDS)  and the 

A Diabetes outcome development Trial (undertake), sufferers 

randomized to metformin remedy experienced less weight gain 

than the ones allotted to different oral treatment options, 

together with equivalent or decrease rates of hypoglycaemia. 

Importantly metformin remedy changed into associated with a 

enormous 33% reduction inside the fee of myocardial infarction 

in people with Type 2 diabetes in the UKPDS, and this changed 

into sustained to ten years after the end of randomization. 

Metformin consequently has residences that make it an 

appealing potential adjunct agent in type 1 diabetes. 

 

The published summaries of the proof at the outcomes of 

metformin in Type 1 diabetes are incomplete. A latest review 

did no longer consist of the two largest trials thus far but did 

include statistics from a non-randomized managed observe. A 

recent Cochrane overview only blanketed the two trials, 

performed in youngsters. we have therefore conducted a 

scientific overview aimed toward capturing all posted records 

from randomized trials that concerned using metformin in 

people of any age with kind 1 diabetes. 

 

Techniques 

Our objective changed into to capture all trial information for 

metformin in type 1 diabetes where the trial becomes: (1) 

randomized; (2) lasted at the least 1 week; (three) used both a 

comparator drug and placebo or used a crossover layout; and 

(4) included consenting patients. We extracted any statistics on 

cardiovascular ailment (CVD), HbA1c, frame weight or BMI, 

insulin dose, lipids and detrimental effects. 

We determined to summarize the information often in text and 

tabular shape as there has been obvious heterogeneity among 

studies in methods, layout and final results measures. however, 

we also present some records the use of preferred meta-analysis 

techniques; the 2 trials of very short duration were excluded 

from these. Strictly speaking these formal meta-evaluation 

techniques need to be used handiest whilst a collection of 

studies is adequately homogeneous in terms of individuals, 

interventions and effects to offer a meaningful precis. Though, 

we took into consideration it useful to have a measure of the 

statistical significance of apparent results. 

 

With those reservations, a fixed-results version the use of the 

inverse variance approach became geared up to provide a crude 

degree of the overall remedy effect, to assess its statistical 

significance and to evaluate the heterogeneity of treatment 

impact among studies. We tested the consequences of effect on 

%HbA1c and on insulin dose. The metan STATA user 

command became used, which quantifies heterogeneity using 

the I 2 degree. Of the eight eligible studies, one observe [23] 

became excluded as it could were incorrectly analysed as 

though it have been a parallel-group study (in which case the 

same old deviations might now not be valid). 3 different 

research could not be included as they both did now not record 

the outcomes of interest, or due to the fact the records items 

necessary for inclusion in a mixed evaluation have been not 

mentioned. The records had been extracted as %HbA1c and as 

U/day for insulin dose (the use of imply weight at baseline in 

each treatment institution to transform insulin in U kg−1 day−1 

to U/day). For some research, simplest attained imply tiers were 

available rather than adjustments from baseline through 

treatment institution; therefore, we derived treatment impact as 

the internet difference in absolute gadgets of outcome among 

metformin and placebo groups. the plain methodological 

heterogeneity in observe layout, drug dose, age of participants 

and period of comply with-up render the blended estimates of 

impact rather vague. 

 

Effects 

The initial electronic search recognized 187 studies. A guide 

overview of the citations yielded an extra ten studies. In 

general, forty seven of those courses were judged to be 

applicable to metformin remedy in kind 1 diabetes. evaluation 

of courses found out: 17 had been observational studies without 

a random allocation and/or no comparator institution; 11 have 

been reviews, letters or commentaries;  did now not include any 

quantitative estimates of results; one worried an final results 

(erythrocyte binding of insulin) no longer judged applicable; 

and four were abstracts of papers finally posted. Of the ultimate 

12 publications, one concerned insulin-requiring type 2 diabetes 

rather than type 1 diabetes (referred to after translation), and 

one blanketed a remedy duration of fewer than 7 days. Most 

effective ten studies have been consequently recognized. This 
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sort of, which turned into performed on members living in a 

youngster’s domestic and did now not mention knowledgeable 

consent, became excluded from similarly evaluation. 

 

We discovered only nine randomized studies of metformin 

therapy in type 1 diabetes, two of which had been small and 

experimental. There had been simplest 192.eight patient years 

of randomized comply with-up inside the literature which 

compares adversely with the evidence for statin therapy in type 

1 diabetes (over 6,000 affected person years), despite the fact 

that even that is inconclusive. Reflecting the paucity of the 

evidence underpinning metformin in kind 1 diabetes, current 

guide of a unmarried examine from the Steno Diabetes Centre 

nearly doubled the to be had patient years of randomized 

comply with-up. Standard, the grade of evidence according to 

the Cochrane GRADE system for our essential effects of 

glycaemic manipulates and insulin dose is, at pleasant, 

moderate. 

 

Simplest 5 researches could be formally mixed in a meta-

evaluation: there are apparent constraints to the interpretations 

of such sparse and heterogeneous data. nevertheless, there has 

been proof of a considerable effect of metformin in lowering 

each day insulin dose requirement. there has been no 

tremendous impact on HbA1c, which is probably anticipated as, 

over time, patients would generally tend to self-titrate their 

insulin dose in the direction of their regular HbA1c, until this 

turned into prohibited by way of the protocol. Average, the 

proof we have reviewed is steady with an entire-frame insulin-

sensitizing impact of metformin. A anticipated concomitant 

attenuation in weight gain with decreasing of required insulin 

doses turned into visible in the largest and longest trial, which 

become of two times the duration of any other examine. a 

reduction in weight became additionally stated over 6 months’ 

remedy within the maximum currently posted study, in which 

use of a specific algorithm for insulin titration led to a mean 

dose discount of 20%. Consistent with the proof in Type 2 

diabetes, as currently reviewed by way of Wulffele et al, there 

has been additionally a quite consistent sign that metformin 

might also lessen overall cholesterol and LDL-cholesterol in 

adults with type 1 diabetes. 

In precis, our systematic assessment and meta-evaluation of the 

randomized trials in the literature shows that metformin remedy 

in Type 1 diabetes is related to a reduced insulin-dose 

requirement but no clean evidence of an improvement in 

glycemic control. Further, there can be small reductions in 

weight and general ldl cholesterol/LDL-cholesterol, but there 

are not any information on cardiovascular results or their 

surrogates. 


