
Abstract
Diabetes is a multifactorial disease, with multiple
pathophysiologic abnormalities. This means that a
combination of drugs, acting upon as many pathologic
mechanisms as possible, is necessary for optimal
management of the syndrome. This article discusses how a
rational combination of oral anti-diabetic drugs can be
chosen and used in primary care practice.

Keywords: Metformin, Sulfonylureas, Pioglitazone, Alpha
glucosidase inhibitors,DPP4 inhibitors,Oralanti-diabeticdrugs.

Introduction
The primary care physician aims to provide optimal health to
persons in his or her care by planning patient- friendly
treatment strategies. As part of this, most people with type 2
diabetes inprimarycarereceiveoralanti-diabeticdrugs (OADs).

The concept of combination therapy is well established in
diabetes care. This is similar to current trends in management
of other diseases such as hypertension, asthma, and anaemia.

While metformin monotherapy is indicated as choice of
initial therapy in persons with 'mild hyperglycaemia', few
patients respond to monotherapy alone.1 Diabetes is a
multifactorial disease, with multiple pathophysiologic
abnormalities. This means that a combination of drugs,
acting upon as many pathologic mechanisms as possible, is
necessary for optimal management of the syndrome.2

Type of CombinationTherapy
Combination can be in the form of fixed dose combination
(FDC), or free combination (individual molecules
administered as separate tablets or capsules). Combination
therapy can be prescribed for initiation of treatment (at
entry of patient into the health care system), or as part of an
intensification regime.3 Available FDCs offer dual or triple
oral therapy in various forms, while free combinations can
deliver upto four drugs at a time.

Advantages of Fixed Dose Combinations
FDCs offer a convenient and economical method of delivery

efficacious doses of drugs in a safe, well- tolerated manner,
which is both patient- and physician friendly. FDCs utilize
relatively lower doses of OADs, which minimizes the risk of
adverse events and improves tolerance.4 They facilitate a
reduction in the number of tablets required, thus
minimizing the pill burden and alleviating the psychological
stress associated with therapy.

This, in turn, improves adherence to prescribed therapy, and
leads to better glycaemic control and patient satisfaction.
FDCs, therefore, have an important role to play in diabetes
management, especially in primary care setting.

Rational Combinations
A rational combination of OADs is one which includes
drugs that complement each other by targeting different
pathophysiologic abnormalities.2 Molecules included in
an FDC should be chemically compatible with each other
and should have similar pharmacokinetic properties

Rational combinations of OADs include pairing of drugs
which improve insulin sensitivity and insulin secretion, or
combinations which impact insulin biology as well as
incretin biology.4 A rational combination should be able to
control both fasting and postprandial glycaemia, while
avoiding hyperglycaemia. It should also be devoid of drug-
drug interactions.

Most FDCs have metformin as an integral part. Commonly
used example of dual combination include metformin +
pioglitazone, metformin + AGI, metformin + DPP4 inhibitors,
and metformin + SGLT2 inhibitors.4 An FDC of DPP4 inhibitor
+ SGLT2 inhibitors is under development. Triple oral therapy
(TOT) can be prescribed using combinations of metformin +
sulfonylurea with pioglitazone, AGI or DPP4 inhibitor.

Combination oral therapy can be used as initial or as an
option for intensification. While the choice of combination is
based upon various clinical and environmental factors, a
simplistic method of choosing an appropriate pair or trio is
presented in Table-1.

A framework of indications for initiation, intensification or
substitution of combination therapy is described in Table-2.
Scored FDCs can be used for case of titration, and patients
can be empowered to self- adjust their medication based
upon glucose readings, or on symptoms of hypoglycaemia
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(if no facilities for biochemical monitoring are available).

Initiation ofTherapyWith CombinationOADs
Combination should be initiated if HbA1c at presentation is
>7.5%. A dual combination is suggested if entry HbA1c level
is 7.5 to 9%, while triple combination is justified if the HbA1c
is >9%.3 This is because no single oral drug is able to achieve
a sustained HbA1c reduction >2% and is unable to achieve
glycaemic targets unless combined with a complementary
drug. In primary care setting is developing countries, HbA1c
is often not available. In such cases, an arbitrary level of
fasting and postprandial glycaemia, eg, 175mg% and
250mg% respectively, can be taken as a threshold for
initiating combination treatment, instead of "waiting for"
metformin monotherapy to "fail". Most persons with type 2
diabetes present to primary care at levels higher than this.
Frequent use of combination, thus, can be justified.

Intensification FromMonotherapy to
Combination OADs
A relatively frequently used method of management is to
prescribe metformin monotherapy, and then intensify to
dual, followed by triple, therapy if needed. This approach is
indicated when HbA1c at presentation is <7.5%, glucose

levels are 'mildly elevated', the patient is relatively
asymptomatic, and does not have any acute co-morbid
condition requiring rapid resolution of hyperglycaemia.3

Conclusion
Appropriate use of oral combination therapy, especially
FDCs helps in ensuring good glycaemic control, while
offering, safety, convenience, and economy to the patient.
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Table-1: Efficacy, safety and cost parameters of fixed dose combination therapy.

Combination metformin +
Factor Sulfonylurea Pioglitazone Alpha-glucosidase inhibitor DPP4 inhibitor SGLT2 inhibitor

Glucose lowering efficacy ++ + + + +
Risk of hypoglycaemia ++ - - - -
Risk of weight gain ++ ++ - - -
Suitability in metabolic syndrome - ± ++ + ++
Cardiovascular safety ± ± + + +
Suitability in hepatic impairment ± ± + ± +
Suitability in renal impairment glipizide + + ± -
Economy + ± ± - -

Table-2: Initiation, intensification and modification of fixed dose combinations in Diabetes Therapy.

Strategy Number of drugs Indication

Initiation 2 Entry HbA1c 7.5-9.0%
3 Entry HbA1c .9.0%

Intensification 2 HbA1c >7.0% with 1 drug
3 HbA1c >7% with 2 drugs

Substitution 2 Intolerance of another dual combination
3 Intolerance of another triple combination

Up - Titration
� Increasing number of doses(od to bd) Poor control of fasting glycaemia
� Increasing strength of FDC Poor control of fasting or postprandial glycaemia

Down - Titration - Hypoglycaemia


