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Diabetes and oral therapies
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صخلملا

يركسلاءادنميناثلاعونلاجلاعلمدلاركسلةضفاخلاةيومفلاةيودلأامدختست
رثكلأامدلاركسلةضفاخلاةيودلأا.اهلامعتساةلوهسواهتيلعافلارظن،دوقعذنم
ةيودلأاهذهىلت.اماع٥٠نمرثكأذنمايرويلينوفلسونيمروفتميهةبرجت
نيدلوزايثو،تادينيلجلالثممدلاركسضفخةيودأنمىرخأتابكرمميدقت
تاطبثمو،e٤زيدتببليدتببيدتاطبثمو،زيديسوكولجافلأتاطبثمو٬تانويد
لضفملاءاودلانيمروفتملاربتعيو.٢ـــزوكولجeمويدوصلكراشملالقانلا
دقو.هلةيبناجراثآدوجووأهمادختسانمعنامكانهنكيملام٬درفنملاجلاعلل
حلاصلهمدختساعجارتىلإايرويلينوفلسلانعمجانلامدلايفركسلاصقنىدأ
نيمروفتيمعمايرويلينوفلسلةماعلاةفصولانكلو،ةديدجلاتابكرملاضعب
ةيومدلاةيعولأاوبلقلارطاخمنأركذلابريدجلاو.ةلعافتلازاموادجةصيخر
ىلعبجيامك.عيرشتلاتائيهوءابطلألريبكقلقردصميهةيودلأانمديدعلل
ةيبناجلاراثلآاو٬ةيحصلاضيرملاةلاحهرابتعايفعضينأجلاعملابيبطلا
مدلاركسلةضفاخلاةيودلأارايتخادنعضيرملاهلضفيامو٬ةفلكتلاو٬ةيودلأل
نمةعومجملبويعلاوايازملاةلاقملاهذهضرعتست.يثلاثلاوأجودزملاجلاعلل
.ددعتملاوأدرفنملاجلاعللاهتاقيبطتومدلاركسلةضفاخلاةيومفلاةيودلأا

ركسضفخةيودأ؛مدلايفركسلاةبسنجلاع؛ءاودلاةملاس:ةيحاتفملاتاملكلا
يركسللةداضملاةديدجلاتاجلاعلا؛ةيومدلاةيعولأاوبلقلاثداوح؛مدلا

Abstract

For decades, antihyperglycaemic agents have been used

for the treatment of type 2 diabetes mellitus given their

effectiveness and convenience. Metformin (MET) and

sulphonylureas (SU) are time-tested antihyperglycaemic

agents that have been administered for more than 50

years. These agents were followed by the introduction of

other antihyperglycaemic agents such as glinides (GLN),

thiazolidinediones (TZD), alpha-glucosidase inhibitors

(AGI), dipeptidyl peptidase-4 inhibitors (DPP-4I), and

sodiumeglucose cotransporter-2 inhibitors (SGLT2I).

MET is recognized as the drug of choice for monotherapy

unless contraindicated or unwanted side effects occur.

SU-induced hypoglycaemia is losing ground to various

new agents, but the generic formulae of SU together with

MET are cheap and effective. The cardiovascular hazards

of several agents are a major concern to physicians and

legislating bodies. In choosing antihyperglycaemic agents

for dual or triple therapy, the treating physician must

keep in mind the health status of the patient, medication

side effects, cost, and patient preference. This review

addresses the advantages and disadvantages of a range of

antihyperglycaemic agents and their applications in

monotherapy or combination therapy.
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Introduction

Oral antihyperglycaemic agents have been the mainstay
of treating type 2 diabetes mellitus (T2DM) for numerous

decades given their efficacy and convenience. Metformin
(MET) and sulphonylureas (SU) have been in use for more
than 50 years, and their major side effects are widely
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known. The last two decades have witnessed the introduc-
tion of many classes of these agents, and their optimal use

and side effects are gradually recognized. Seven approved
major classes of oral antihyperglycaemic agents are
currently available: MET, SU, glinides (GLN), thiazolidi-

nediones (TZD), alpha-glucosidase inhibitors (AGI),
dipeptidyl peptidase-4 inhibitors (DPP-4I), and the most
recent sodiumeglucose cotransporter-2 inhibitors (SGLT-

2I). This review summarizes the characteristics of each class
and their use in T2DM management. The cardiovascular
safety of these medications has received more attention in
the last few years after the United States Food and Drug

Administration (FDA) reported unexpected cardiovascular
outcomes and made new requirements for licensing new
antidiabetic drugs. These outcomes are discussed in the

section on TZD.

Metformin

Traditionalmedicine usedFrench lilac for treating diabetes
for centuries, and guanidine compounds were derived from its

extract in 1920s.1 These compounds exhibited hypoglycaemic
effects in animals but were later withdrawn due to
hepatotoxicity in patients. The biguanides, phenformin and

MET are derived from guanidines and were introduced in
1950’s.2 However, phenformin was withdrawn in the late
1970s, as it was linked to fatal lactic acidosis.3

Mechanism of action and efficacy

Metformin works by reducing hepatic gluconeogenesis
and increasing glucose uptake in the peripheral tissues,
especially in muscles,4,5 thus improving insulin sensitivity.

As it does not stimulate insulin secretion, metformin
monotherapy rarely causes hypoglycaemia. Metformin
also enhances the action of glucagon-like-peptide-1 (GLP-
1), but the clinical significance of this agent is not

established.6

Metformin is recognized as the first agent to be used as
monotherapy with life-style modification to treat T2DM

unless intolerance or a contraindication for its use is noted.7,8

The United Kingdom Prospective Study (UKPDS)
demonstrated that overweight patients allocated to the MET

group exhibited reduced median HbA1C compared with the
conventional group (7.4% vs 8%), with 32% risk reduction
for any diabetes related endpoints.9 A systemic review
analysing the results of 15 controlled studies on treatment

with MET versus control reported a weighted mean
absolute difference (WMAD) in HbA1C levels
of �1.14%.10 Many reports refer to a reduction of HbA1C

by 1e2%.11 Despite this finding, metformin gradually loses
efficacy with a cumulative incidence of secondary failure as
a monotherapy of 21% at 5 years, which is better compared

with SU.12 However, starting MET monotherapy in T2DM
was less likely to require intensification by another agent
compared with SU, TZD, or DPP-4I.13

Analysis of 8 controlled trials reported the weighted mean
difference (WMD) in body weight between the treatment and
control as 0.3 kg.10 Although some studies reported weight
reduction, the treatment is generally considered weight

neutral.11

Side effects and contraindications

The most frequently reported side effect, which may force

the patient to discontinue usage, is gastrointestinal (GI)
upset, which could be due to the release of 5-
hydroxytryptamine and other substances within the
duodenal mucosa.14

GI upset may be managed by a starting dose of 500 mg
daily with meals. The dose is then increasingly titrated by
500 mg every 1e2 weeks in two to three divided doses until

the desirable dose is achieved. Another method involves the
use of the extended release formula of MET. The extended
release formula was well tolerated by 97.4% of patients in a

study of 3556 patients.15 Vitamin B12 deficiency may develop
with prolonged MET use, especially in elderly diabetic
patients administered high doses.16

Lactic acidosis is a lethal complication that causes the
withdrawal of phenformin, but this condition rarely occurs
with MET. An extensive systematic review showed no
increase in lactic acidosis in 70,490 MET users years

compared to non users.17 However, one should avoid
using MET in conditions that predispose to lactic
acidosis, such as severe renal failure. Metformin should

be avoided in patients with chronic liver disease, heart
failure, renal failure, sepsis and shock.11 However, there
is debate about avoiding MET in heart failure. Analysis

of nine cohort studies concluded that MET is as safe as
other oral hypoglycaemic agents in patients with heart
failure.18

The FDA advises to avoid MET if serum creatinine is

�1.5 mg/dl in males and �1.4 mg/dl in females.19 However,
an observational study over approximately 4 years revealed
no increase in the risk of severe side effects, including

acidosis, in patients administered MET with a creatinine
clearance of 30e45 ml/min/1.73 m2.20

The FDA also advises to avoid MET before, during and

48 h following radiologic studies involving IV iodinated
contrast.19 However, the American College of Radiology
does not recommend holding MET dosing in relation to IV

iodinated contrast studies if the patient does not have acute
kidney injury and has an eGFR �30 ml/min/1.73 m2 nor in
relation to gadolinium in the typical dose range of 0.1e
0.3 mmol/kg.21

The side effects of MET are summarized in Table 1.

Cardiovascular safety

Metformin was associated with 42% reduction in
diabetes-related deaths and 36% reduction of all-cause
mortality in the UKPDS.9 In the intensive blood-glucose

control group, patients treated with MET exhibited a
greater effect for all-cause mortality, stroke and diabetes
related endpoints compared with those treated with SU. The

reduction of myocardial infarction and mortality gained by
MET use in overweight patients in the UKPDS was main-
tained 10 years after the end of the study.8

Dosage

Table 2 shows the dose of MET and relation to food

intake.
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