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A B S T R A C T

Asia is home to four of the world’s five largest diabetic populations, two of them being South Asian nations, namely, India and Pakistan. 
This problem is compounded by a substantial rise in the elderly population in Asian countries. On the other hand, the heterogeneous 
health condition and multiple co-morbidities make the care of chronic disease in the elderly a challenging task. The aim of the South 
Asian Consensus Guidelines is to provide evidence-based recommendations to assist healthcare providers in the rational management 
of type 2 diabetes mellitus in the elderly population. Current Guidelines used systematic reviews of available evidence to form its key 
recommendations. No evidence grading was done for the purpose of this manuscript. The clinical questions of the guidelines, the 
methodology of literature search, and medical writing strategy were finalized by consultations in person and through mail. The South 
Asian Consensus guideline emphasizes tailoring of glycemic goals for patients based on age, co-morbid conditions especially that 
of cardiovascular system, risk of hypoglycemia, and life expectancy. It also recommends cautious use of available pharmacotherapy 
in geriatric patients with diabetes. The primary principle of diabetes therapy should be to achieve euglycemia, without causing 
hypoglycemia. Appropriate use of modern insulins and oral drugs, including incretin mimetics will help physicians achieve this aim.
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IntRoductIon 

Most developed countries in the world have accepted the 
chronological age of  65 years as a definition of  “elderly” 
or older person. Because of  better healthcare facilities 
for most by the end of  the millennium, the numbers of  

elderly persons is increasing rapidly. They now constitute 
a good proportion of  the general population. According 
to one estimate,[1] the elderly constitute 8.3% of  general 
population. In the year 2002, the absolute number of  elderly 
people in India was about 75 million.[2] The percentage of  
elderly Indians is projected to rise to 9% by 2016. During 
1999, 7% of  Singapore’s population was over the age of  
65; however, by 2030, this will increase to 19%.[3] China 
has about 102 million elderly (those aged 65 and over) or 
over one-fifth of  the world’s elderly population. Moreover, 
the percentage of  elderly in China is projected to triple 
from 8 to 24% between 2006 and 2050, to a total number 
of  322 million. From a global perspective, elderly will 
constitute one-third of  total population of  the world by 
the year 2050.[3,4] 
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Asia is home to four of  the world’s five largest diabetic 
populations: India with 33 million cases, China with 23 
million cases, and Pakistan and Japan with 9 and 7 million 
cases, respectively.[5] The prevalence of  diabetes in Asia is 
increasing rapidly. There are about 50.8 million people with 
diabetes in India and the figure will rise to about 70 million 
by 2025. Every fifth patient visiting a consulting physician 
is a patient with diabetes, and every seventh patient visiting 
a family physician has diabetes. 

Considering this alarming increase in the incidence and 
prevalence of  diabetics, the World Health Organization 
(WHO) projects that by 2030 India will have 79.4 million 
diabetic people and China will have 42.3 million cases. 
Nepal has a population of  28 million of  which 4.2% are 
65 and older.[6] In a study of  randomly selected participants 
aged 60 years and above in the urban and rural areas of  
Kathmandu, 25.9% were found to have diabetes.[7] 

The WHO also projects that by 2030 more than half  
of  diabetes sufferers in the world will live in Asia. More 
than half  of  the people with diabetes (53%) are above 60 
years and more than 85% are above 45 years. In India, the 
prevalence of  diabetes is 11% in people between 65 and 
69 years of  age.[1] Furthermore, a recent study suggested 
that 12% of  patients over age 65 with type 2 diabetes 
have evidence of  islet cell autoimmunity, and have disease 
that is more similar to type 1 diabetes, which may be 
associated with a greater risk of  severe hyperglycemia.[8] An 
increasing incidence of  type 2 diabetes mellitus (T2DM) 
is also observed in South Asian Association for Regional 
cooperation (SAARC) countries as shown in Table 1.

the need foR GuIdelInes

Older adults display extensively heterogeneous health 
conditions ranging from robust to delicate. This 
heterogeneity and individual medical complexity makes 
medical care for older patients particularly challenging. 

These factors necessitate both careful medical decision-
making and a clear understanding of  the patients’ personal 
values and individualized goals.

To be realistic and patient-centered, clinical Guidelines that 
address the needs of  older adults with diabetes must address 
this complexity. Guidelines must go beyond recommending 
the interventions that target disease-specific conditions. 
Ideally, they should provide guidance to clinicians for 
prioritizing medical treatments and preventive care. 
Guidelines must rank the available interventions according 
to the impact they are likely to have on the patient’s overall 
health. Experts should clearly acknowledge that geriatric 
patients’ goals and preferences for health care may differ 
from Guideline recommendations.

Even though no Guidelines achieve this perfection, this 
South Asian Consensus Statement takes an important step 
in this direction by providing a rationale for prioritizing 
and individualizing evidence-based clinical management 
of  older adults with complex health status.

In developing this South Asian Guidelines for the 
management of  diabetes in elderly, we focus our attention 
on the heterogeneity of  health status of  the elderly diabetic 
population. We make an effort to identify and analyze the 
major health threats to the same population and suggest 
how physicians can prioritize healthcare recommendations 
for patients at the extremes of  health status and for 
those in between. In addition to considering the role of  
traditional components of  diabetes care, the proposed 
Guidelines include recommendations for the screening 
and management of  patients with multiple prescriptions, 
depression, cognitive impairment, urinary incontinence, 
injurious falls, and pain. The novelty of  these Guidelines 
lies in this holistic perspective and is at the crux of  its 
utility when translating the recommendations into a patient-
centered care plan.

GuIdelIne objectIves

The aim of  the South Asian Consensus Guidelines is 
to provide evidence-based recommendations to assist 
healthcare providers in the rational management of  T2DM 
in the elderly population. These Guidelines are intended 
to be methodology oriented, rather than an exhaustive 
literature citation on clinical pharmacology of  the available 
drugs for management of  diabetes.

Clinical questions
The clinical questions of  these Guidelines are:
1. Who are the elderly with diabetes?
2. What is the need for Guidelines?

Table 1: Prevalence of diabetes mellitus in South Asian 
Association for Regional Cooperation countries
Countries Number of people with 

diabetes in 20–79 age 
group (millions)

Number of people with 
diabetes in 60–79 age 

group (millions)
Year 2010 Year 2030 Year 2010 Year 2030

India 50.76 87.03 15.58 31.83
Pakistan 7.15 13.83 1.65 3.56
Bangladesh 5.68 10.42 0.99 2.36
Bhutan 0.01 0.03 0.004 0.08
Nepal 0.51 1.07 0.16 0.35
Sri Lanka 1.53 2.16 0.5 1.02
Afghanistan 0.86 1.73 0.2 0.34
Maldives 0.01 0.03 0.002 0.01

Source: World Diabetes Federation Diabetes atlas[5]
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3. What are the constraints in the management of  diabetes 
in elderly?

4. What glycemic targets can be recommended?
5. What treatment options are available for achieving 

recommended glycemic targets safely and effectively in 
this elderly population with different co-morbidities?

6. What systems need to be in place to achieve these 
recommendations?

Evidence identification and search strategy
The questions to be answered were approved by a group 
of  endocrinologists from various countries of  South Asia 
who met on various occasions in 2010. This group of  
endocrinologists felt that the unique aspects of  geriatric 
diabetology were not being highlighted in medical texts. 
The lack of  this differentiation led to the use of  same 
therapeutic strategies for elderly diabetic subjects as in 
younger adults, with suboptimal results.

Therefore, the group felt the need to formulate Guidelines 
specific for geriatric diabetes management in South Asia, 
so as to sensitize diabetes care practitioners to the optimal 
method of  geriatric diabetes management. The clinical 
questions of  the Guidelines, the methodology of  literature 
search, and medical writing strategy were finalized by 
consultations in person and through mail.

A search of  the literature was done for systematic reviews 
(graded by Amstar), randomized controlled trials (graded 
by Jadad score), observational studies (graded by SIGN 
50), and letters to editors and case reports also. The 
evidence presented in these Guidelines was collated from 
a systematic review of  relevant published literature (up to 
March 2011) as identified by electronic (e.g. Medline) search 
and standard textbooks.

The South Asian Consensus Guidelines used 
systematic reviews of  available evidence to form its key 
recommendations. No evidence grading has been done 
for the purpose of  this manuscript.

Method of development of evidence-based Guidelines
A first-level selection of  abstracts was done by the lead 
author (MPB), followed by a second-level selection of  full-
text articles, which were distributed to all members of  the 
Consensus group. Quality assessment of  these articles was 
done as detailed above. Data selection and data description 
was done for the chosen articles.

A first draft of  the South Asian Consensus Guidelines was 
prepared by a core writing group. It was then passed on to 
all members for their suggestions and recommendations. 
The corrected draft was circulated to 20 professional 

leaders from different specialities, 15 lay members of  
institutional ethics committees, and representatives of  
the pharmaceutical industry to ensure involvement of  
all stakeholders across the region for correction and 
suggestion. Four external reviewers representing basic and 
clinical sciences, from outside South Asia, then read the 
Consensus Statement and made recommendations, which 
were incorporated in the document. Various corrections, 
additions and suggestions were incorporated, and a fresh 
draft circulated to all members. A fifth version of  the 
Consensus Guidelines was prepared and circulated again. 
The final Consensus Guidelines are being presented here, 
after getting approval from all concerned members.

GeneRal Issues In ManaGeMent

Constraints
Life expectancy is largely determined by functional status 
of  an individual and presence of  different co-morbidities. 
There is some evidence that diabetes treatment is not 
pursued as vigorously in older groups, with inadequate 
treatment offered to individuals aged 85 years and over.[9] 
There are other conflicting data about the severity of  the 
diabetes in older persons. Many associated co-morbidities 
like cerebral aging, atherosclerotic changes, compromised 
cardiorespiratory reserve, blunting of  hormone profile, 
poor hepatic glycogen reserve, cataract, neuropathy, 
cerebrovascular disease, hyperosmolar nonketotic 
coma (HONK), hyponatremia, etc. are to be taken into 
consideration while treating the elderly patients with 
diabetes.[10]

With increasing age, the pattern of  presentation in diabetes 
changes, with most patients having a fasting plasma glucose 
(FPG) of  125 mg/dL or less, while their postprandial 
values mostly remaining above 200 mg/dL,[10] exposing this 
group of  patients to the risk of  developing cardiovascular 
morbidities.[11]

The cognitive function of  geriatric patients weakens along 
with declining levels of  glycemic control.[12] Notwithstanding 
the fact that almost 60% of  diabetic patients aged 75 years 
and above have hypertension, it is very important to 
treat the same along with other risk factors, i.e. high lipid  
levels.[13,14] This emphasizes the significance of  nonglycemic 
interventions in this group, and there is apprehension 
that these treatments may not be that effective in older 
patients with diabetes. Older individuals with diabetes, 
however, may be at greater risk of  experiencing treatment-
related complications than younger persons. For example, 
metformin treatment, particularly when administered in 
combination with sulfonylureas (SUs), has been associated 
with higher mortality,[15] although one cannot be certain if  
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this was due to the presence of  more severe underlying 
illness in patients whose physicians selected this treatment 
approach. Health economic models have suggested that the 
benefits of  treating glycemia may be somewhat less in older 
than in younger patients.[16] A reasonable compromise to 
treating older patients may be to provide all individuals with 
diabetes, who in the judgment of  the treating physician have 
a reasonable life expectancy, with conventional standard of  
care to achieve glycemic control even as the complexity of  
such an endeavor is constantly appreciated.

The American Geriatric Society strongly recommends 
individualizing the target setting of  diabetes care in the 
elderly and has included in their Guidelines six geriatric 
syndromes such as polypharmacy, depression, cognitive 
impairment, urinary incontinence, injurious falls, and pain 
which should get priority over endeavors to achieve a tight 
glycemic goal. This Consensus group fully appreciates the 
view that it takes 8 years for aggressive glycemic control 
to reduce the risk of  diabetic microvascular complication, 
but only 2 years of  treating hypertension and dyslipidemia 
to reduce the risk of  cardiovascular disease; hence, both 
morbidity and mortality can be reduced more by targeting 
cardiovascular risk factors than by intensively managing 
hyperglycemia.[17] 

In a recent joint position Statement, the American Diabetes 
Association (ADA), American Heart Association and 
American College of  Cardiology, based on the findings 
of  Veterans Affairs Diabetes Trial (VADT), Action to 
Control Cardiovascular Risk in Diabetes (ACCORD), and 
the Action in Diabetes and Vascular Disease: Preterax 
and Diamicron-Modified Release Controlled Evaluation 
(ADVANCE) trials, suggested that the potential risk of  
intensive glycemic control may outweigh its benefits in 
patients with a very long duration of  diabetes, a known 
history of  severe hypoglycemia, advanced atherosclerosis 
and advanced age/frailty.[18]

The South Asian Consensus Guidelines reiterate this 
viewpoint, and emphasize cautious glycemic control 
strategies, coupled with management of  other cardiovascular 
risk factors, in the geriatric diabetic population. The 
Guidelines also emphasize tailoring glycemic goals for 
patients based on age, comorbid conditions, risk of  
hypoglycemia, and life expectancy.

Patient-centered management design
Approach to management of  diabetes in elderly is 
largely influenced the constraints (please see above). The 
management issues which are of  paramount importance 
are described in Table 2.

Diagnostic criteria
ADA uses FPG as the criteria of  diagnosis, while WHO 
uses Oral Glucose Tolerance test (OGTT) as the diagnostic 
parameter.[7,10,11] FPG increases by 1–2 mg/dL/decade and 
the postprandial plasma glucose (PPG) increases by 15 
mg/dL/decade after 30 years of  age. Such physiological 
changes lead to the overestimation of  diabetes in the elderly 
if  WHO parameter is used, while the ADA criteria tend to 
underdiagnose the same in this population. 

The South Asian Consensus Statement endorses WHO 
Guidelines.

Screening geriatric population
Screening for diabetes complications should be 
individualized in older adults, but particular attention 
should be paid to complications that may lead to functional 
impairment.

The South Asian Consensus Guidelines do not recommend 
universal screening for all geriatric individuals, but do 
encourage opportunistic screening. This means that a 
geriatric person should get blood glucose estimation done 
whenever the opportunity presents, i.e. during a routine 
examination or while getting blood test done for fever or 
any other inter-current illness.

Table 2: Guidelines and some important tips for 
designing a patient-specific treatment plan for an 
elderly patient with diabetes
•	 Calculate	approximately	the	patient’s	life	expectancy	compared	
with	the	median	for	individuals	of	that	age–sex	cohort	by	taking	into	
account	the	presence	or	absence	of	unusually	good	or	poor	health	
and function

•	 Set	up	the	patient’s	healthcare	targets	and	choices	for	treatment
•	 Assess	and	manage	geriatric	syndromes	reliable	with	the	patient’s	
goals	and	the	impact	that	these	may	have	on	the	management	of	
other	co-morbidities

•	 Assist	the	patient	to	prioritize	treatment	options	for	diabetes	
mellitus	and	other	medical	conditions	consistent	with	the	patient’s	
goals	and	treatment	preferences	and	the	magnitude	and	time	to	
benefit	in	the	context	of	the	patient’s	overall	health

•	 Remember	that	for	older	adults	with	diabetes	and	an	absence	of	
significant	medical	illness	or	disability,	intensive	management	of	
blood	pressure	and	lipid	levels	and	use	of	aspirin	therapy	have	the	
greatest	chance	of	benefit	within	2–3	years

•	 Consider	intensive	glycemic	targets	for	older	adults	with	a	life	
expectancy	of	longer	than	8	years	and	a	low	risk	of	hypoglycemia,	
and	for	those	who	have	existing	microvascular	complications,	who	
may	benefit	from	intensive	glycemic	management	in	a	shorter	time	
frame	

•	 Delicate	older	adults	having	multiple	co-morbidities,	difficulty	
adhering	to	therapy,	significant	risks	from	intensive	management	of	
macrovascular	and	microvascular	risks,	or	a	short	life	expectancy	
are	more	likely	to	benefit	from	symptom	management	and	
strategies	to	improve	the	quality	of	life

Modified	from	Durso[19] 
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Glycemic control goals
Target glycated hemoglobin (HbA1c) should always be 
individualized in elderly patients based on their functional 
status, life expectancy, and cognitive function. While a goal 
of  7% or lower may be appropriate for most older adults 
who are healthy, such a target value for other older adults 
may be more challenging given the issues of  hypoglycemia. 
Most recent information with regard to the HbA1c target 
set by different agencies is available in Table 3.

For patients with advanced diabetes complications, 
life-limiting comorbid illness, or substantial cognitive 
or functional impairment, it is reasonable to set less-
intensive glycemic target goals. These patients are less 
likely to benefit from reducing the risk of  microvascular 
complications and more likely to suffer serious adverse 
effects from hypoglycemia. However, patients with poorly 
controlled diabetes may be subject to acute complications 
of  diabetes, including dehydration, poor wound healing, 
and hyperglycemic hyperosmolar coma. Glycemic goals at 
a minimum should avoid these consequences.

The South Asian Consensus Guidelines recommend setting 
tighter glycemic targets for patients with non-healing 
wounds or inter-current infection such as tuberculosis. 
The group also endorses the view that older adults who 
are functional, cognitively intact, and have significant 
life expectancy should receive diabetes care using goals 
developed for younger adults. Glycemic goals for older 
adults not meeting the above criteria may be relaxed using 
individual criteria, but hyperglycemia leading to symptoms 
or risk of  acute hyperglycemic complications should be 
avoided in all patients. Other cardiovascular risk factors 
should be treated in older adults with consideration of  the 
time frame of  benefit and the individual patient. Treatment 
of  hypertension is indicated in virtually all older adults, and 
lipid and anti-platelet therapy may benefit those with life 
expectancy at least equal to the time frame of  primary or 
secondary prevention trials.

Safety issues and monitoring of therapy for better 
glycemic control
Elderly people are at higher risk for hypoglycemia due to 

age-associated decreases in hepatic oxidative enzyme activity 
and concomitant decline in renal function, polypharmacy, 
inadequate and/or erratic nutritional intake, hypoglycemic 
unawareness secondary to loss of  counter-regulatory 
response to hypoglycemia, and cognitive impairment.[21] 

Hypoglycemic episodes are associated with a higher 
rate of  injurious falls in older persons, which is a very 
common geriatric syndrome and affects the quality of  
life of  the elderly.[17] It is also one of  the major limiting 
factors in glycemic control by pharmacological means. In 
major interventional studies, intensively treated patients 
experienced twofold to threefold higher incidence of  
hypoglycemia. The incidence per person year varies from 
1.23 to 2.78 depending on the type of  pharmacological 
modality used. The most dangerous form is silent nocturnal 
hypoglycemia which may present in an atypical manner 
simulating cerebrovascular accidents.[22] 

The risk factors for hypoglycemia among elderly patients 
are tabulated in Table 4. Managing diabetes effectively 
involves patient and family education regarding signs and 
symptoms of  hypoglycemia, regular home blood glucose 
monitoring, carrying replacement glucose in pocket, 
and practicing safe driving. It is important to know that 
annual self-management training has to be conducted. The 
clinician must weigh many factors as the risks and benefits 
of  tight glycemic control in elderly patients are evaluated 
in the context of  treatment strategies and priorities.

The care of  older adults with diabetes is complicated by 
their clinical and functional heterogeneity. Some older 
individuals would have developed diabetes years earlier and 
may have significant complications; others who are newly 
diagnosed may have had years of  undiagnosed diabetes 
with resultant complications; and yet another subset 
may have even fewer complications. Some older adults 
with diabetes are frail and have other underlying chronic 
conditions, substantial diabetes-related co-morbidity, or 
limited physical or cognitive functioning. Other older 
individuals with diabetes have little co-morbidity and 
are active. Life expectancies are highly variable for this 

Table 3: Targets of glycemic control in geriatric population as suggested by various premier agencies
American Diabetes 
Association

Department of Veterans Affairs American Geriatric Society

Glycated	hemoglobin	
target 

<7.0% 7.0%	in	adults	with	life	expectancy	of	>15	years	
along	with	good	functional	status	(no	major	
co-morbidity
8.0%	if	frail	or	if	life	expectancy	is	5–15	years	 
(in	the	presence	of	moderate	co-morbidities)
9%	if	life	expectancy	is	<5	years	(major	co-
morbidities

<7.5% in adults who have good functional status 
8%	if	frail	or	if	life	expectancy	is	<5	years)

Source: Hornick and Aron 2008[20]
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population, but often longer than clinicians realize, or in 
other words, try to believe.

The South Asian Consensus Guidelines recommend that 
the aforesaid heterogeneity must be taken into consideration 
by providers caring for older adults with diabetes while 
setting and prioritizing treatment goals.

clInIcal evaluatIon

South Asian Consensus suggests an evaluation scheme to 
complete all investigations wherever possible. However, 
treating physician can modify the scheme according to 
availability of  treatment options or financial constraints. 
The minimum standard of  care to be provided for elderly 
patients with diabetes should be focused on initial evaluation 
of  the health condition and subsequent continuum of  care.

Components of the initial evaluation
1. Complete history and physical examination of  the 

patient
2. Geriatric assessment
3. Laboratory examination: 

• FBG
• PPG
• HbA1c
• Lipid profile
• Kidney function tests (at least serum creatinine, blood 

urea nitrogen, serum sodium, serum potassium) 
• Routine urinalysis, urine for microalbumin (spot)
• Liver function tests (at least alanine aminotransferase, 

aspatate aminotransferase, serum protein and fraction)
• Electrocardiogram (ECG)

4. Ophthalmological examination including fundoscopy
5. Dietary assessment

Points to be considered in the continuum of care
1. Treatment approach needed to meet target blood glucose 

levels (avoiding complications like hypoglycemia and 
weight gain): diet, oral agents, incretin-based therapy, 
or insulin.

2. Evaluation of  blood glucose levels as frequently as 
needed.

3. Annual assessment for diabetes complications.
4. Annual assessment for common geriatric co-morbidities.

selectIon of dRuGs In PhaRMacoloGIcal 
InteRventIon

Due to an increase in concomitant disease in the elderly, 
there is a corresponding rise in multiple medication use. 
This polypharmacy has the potential to alter responsiveness 
to medications and increase the incidence of  adverse effects 
among the elderly. Oral hypoglycemic agents comprise 
drugs that stimulate insulin secretion such as SUs, insulin 
secretagogues, and incretin mimetics, drugs that reduce 
hepatic glucose output (biguanides), and drugs that improve 
insulin sensitivity [biguanides, thiazolidinediones (TZDs)].

ADA and the European Association for the Study 
of  Diabetes (EASD), in their recent joint Consensus 
Guidelines, highlighted the importance of  a stepped 
approach to therapy. Achieving the glycemic goal remains 
the most important issue. Therapy should begin with 
education, then a reduction in dietary fat and an increase in 
exercise. If  control remains inadequate, such steps should 
be supplemented by addition of  metformin. Early addition 
of  potent drugs is suggested if  goals are not met. More 
importantly, initiation of  insulin therapy should be early 
rather then late if  such step is required.[22] 

The South Asian Consensus, while endorsing the views 
of  ADA/EASD, puts safety as the primary issue in the 
approach to achieving the glycemic goals in elderly diabetic 
patients.

Insulin sensitizers
Metformin
The medical fraternity has sufficient clinical experience 
and evidence to accept metformin as predictable and safe 
even in the large subset of  elderly patients. The remarkable 
advantage of  metformin is its weight neutrality, no tendency 
of  causing weight loss and finally being inexpensive.[24] 

Metformin is immensely useful in obese diabetic patients 
with particularly fasting hyperglycemia, and has the ability 
to reduce HbA1c by 1–2%.[25] Compared with SUs and 
insulin, it significantly reduces all-cause mortality and 
diabetes-related end points apart from reducing HbA1c 
substantially;[26] however, it is inappropriate to use this drug 

Table 4: Risk factors for hypoglycemia in elderly 
patients
Disease related
Autonomic	neuropathy	and	adrenergic	blocking	agents
Cognitive	impairment	
Endocrine	deficiency	syndrome(s)	
Hepatic	dysfunction	
Poor nutrition
Recent	hospitalization
Renal	insufficiency

Lifestyle-related
Dietary	errors
Alcohol intake

Others
Therapy	with	sulfonylureas	or	insulin
Tight	glycemic	control
Complex	regimens
Polypharmacy
Sedative agents

Modified	from	Hornic	and	Aron	2008[20]
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in older patients who are frail, anorexic, or underweight, 
and in those with congestive cardiac failure (CCF), 
compromised renal or hepatic function. 

To avoid lactic acidosis, a potentially dangerous side effect 
of  biguanides, ADA recommends avoidance of  this drug 
even in borderline azotemic patients (>1.5 mg/dL in male 
and 1.4 mg/dL in female). One must note that creatinine 
clearance (CrCl) may be impaired in elderly persons with 
a high-normal serum creatinine value. In sarcopenic older 
adults, even these cut-off  levels may be little high, leaving 
only a narrow window of  safety. One has to be extremely 
careful in using it in old persons above 80 years of  age. 
Vitamin B12 deficiency is seen in up to one-third of  
prolonged users of  metformin, a condition otherwise seen 
quite commonly in elderly. In spite of  weight neutral and 
non-hypoglycemic characteristic, metformin may cause 
weight loss and hypoglycemia in frail, anorexic older adults 
on calorie restriction.[27] 

The South Asian Consensus recommends conservative 
initiation with a low dose and a very careful gradual 
uptitration of  the dose specially to avoid gastrointestinal 
(GI) intolerance. To this end, it is also advisable to use 
sustained/extended release formulation whenever possible. 
One has to be extremely careful in using it in persons who 
are very frail and are above 80 years of  age.

This guideline recommends the checking of  vitamin B12 
every 4–5 years in those who have been using this agent. 
In the absence of  such a facility, and in those on vegetarian 
diet, supplementation of  oral or parenteral form of  vitamin 
B12 should be provided. In this regard, the panel also feels 
that monitoring renal function initially and periodically, 
ruling out anoxic conditions such as advanced CCF, chronic 
obstructive airway disease (COAD), or occlusive peripheral 
vascular disease (PVD) are to be of  foremost consideration.

Thiazolidinediones
These drugs reduce insulin resistance by activating 
the peroxisome proliferator activated receptor gamma 
(PPAR-γ). They have been recommended for use as 
monotherapy and also as a combination with other oral 
drugs and insulin. They do not cause hypoglycemia on 
their own but lead to moderate weight gain in most users. 
However, in the elderly subjects, certain adverse effects 
like fluid retention and propensity to develop or worsen 
heart failure, increased risk of  fracture, and hepatic toxicity 
preclude the use of  this class of  drugs widely. The use of  
rosiglitazone has been restricted in most countries of  the 
globe because of  its potential for increasing morbidity 
and mortality from cardiac ischemic event. However, 
pioglitazone is found to be safe in this regard.[27]

In the opinion of  the panel, TZDs should not be 
preferred over metformin as insulin sensitizer to be 
used as monotherapy or in combination in most of  the 
elderly. It may be preferred in two situations such as 
azotemia and extreme GI intolerability where metformin 
is contraindicated. 

However, the panel recommends adopting a cautious 
approach in using pioglitazone in elderly patients with even 
with mild azotemia (serum creatinine > 2 mg/dL). Similar 
precautions are required in elderly patients with past history 
of  heart failure, prior coronary ischemic event or angina, 
hypertension, left ventricular hypertrophy, significant 
cardiac valve pathology, advanced age (>75 years), long 
history of  diabetes (>10 years), pre-existing edema, 
concomitant insulin usage, documented osteoporosis or 
history of  osteoporotic fracture. The panel reiterates the 
use of  minimal required dose as most of  the side effects 
are often seen at higher doses of  TZDs. 

Insulin secretagogues
Sulfonylureas
They are classical prototype of  insulin secretagogues. 
For many decades, they have been the cornerstone of  
hyperglycemia management in the elderly, with more 
than 70% of  prescriptions of  these drugs given for 
individuals over the age of  60 years.[28] Apart from the 
risk of  hypoglycemia which can be severe, particularly in 
the elderly, they are generally tolerated well without the 
GI upset seen with many other agents. In patients with 
sufficient pancreatic beta cell reserve, they have proven 
efficacy with reduction of  HbA1c by about 1.5%.[24] Of  
the currently used SUs, glibenclamide (glyburide), due to 
its longer time action profile, is associated with serious 
hypoglycemia, particularly in the elderly. Gliclazide has a 
much safer profile.[29] Glipizide and glimepiride are also 
considered safer than glibenclamide.[30,31] Hypoglycemia 
due to SUs may be precipitated/potentiated by various 
factors [Table 4]. These drugs are metabolized by the liver 
and excreted through the renal route. As both these organ 
systems may not function optimally in the elderly, the risk 
of  hypoglycemia is substantial.[27] 

South Asian Consensus Guidelines recognize the useful 
role of  the SUs in the management of  hyperglycemia in 
the elderly. The panel suggests avoidance of  potent long-
acting agent, glibenclamide, in all elderly subjects as safer 
medicines with similar efficacy are available. It is preferable 
to use drugs with a single daily dosing schedule, such as 
gliclazide extended release and glimepiride, to avoid dosing 
errors to which the elderly are quite prone to. The panel 
emphasizes conservative approach during initiation (such 
as 1 mg for glimpiride, 2.5 mg for glipizide and 30–40 mg 
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for gliclazide) and also during uptitration and maintenance. 
In elderly patients with compromised renal function and in 
situations where tendency to miss a meal is quite common, 
SUs may not be the right choice as other safer secretagogues 
are available.

Meglitinides
They are another class of  rapid-acting, non-sulfonylurea 
insulin secretagogues with a relatively shorter half-life. 
Because of  the physiology of  action, they do have the 
potential to cause hypoglycemia, but the risk is much less 
than that associated with SUs.[30] These drugs are useful 
in the large subset of  elderly diabetics who present with 
postprandial hyperglycemia as their primary problem. 
Due to their short action profile, a dose can be withheld 
in situations where a meal can be missed, thus giving 
an advantage over SUs (please see above). As they are 
metabolized predominantly in the liver, they are considered 
safe in moderate renal failure. These points make them 
attractive agents for usage in the elderly.

South Asian Consensus Guidelines advocate use of  
meglitinides in patients with moderate renal impairment and 
normal hepatic function, with predominantly postprandial 
hyperglycemia where uptitration of  other agents may lead 
to post-absorptive or fasting hypoglycemia. Unlike the SUs, 
conservative dosing is not mandatory. They can be used as 
an adjunct to long-acting basal insulin.

Drugs retarding the absorption of glucose from gut
With only marginal absorption from the GI tract (0–
2%), alpha glucosidase inhibitors (AGIs) are attractive 
agents to combat postprandial hyperglycemia. Reduction 
in HbA1c is modest with these agents.[32] This group of  
drugs scores high on the safety front with negligible number 
of  hypoglycemic events when used as monotherapy, but 
significant GI side effects limit their use in the elderly 
who usually possess some form of  intestinal dysmotility. 
However, in selected individuals, these drugs can be used 
alone or with agents of  other classes. Hepatic and severe 
renal impairments are contraindications.[33] 

The panel suggests that these agents should be started 
on once daily, at the lowest recommended dose, allowing 
increments by a small quantum over a couple of  weeks. 
When an optimal dose is reached (as indicated by 
postprandial blood sugar), the frequency of  dosing may 
be increased using the same approach of  conservative 
uptitration to suit the meal pattern and also to achieve the 
glycemic goals. It is suggested that this class of  drugs may 
be more efficacious in rice-eating populations.

Incretin enhancers
The gut hormone, glucagon like polypeptide-1 (GLP-1), is 

derived from pro-glucagon which is secreted from intestinal 
L-cells. The secretion of  GLP-1 increases manifold 
immediately after meal ingestion. Binding of  this hormone 
to the GLP-1 receptor in the pancreatic beta cells results 
in insulin secretion in a glucose-dependent manner and 
also suppresses the counter-regulatory glucagon secretion 
from alpha cells. The short half-life of  GLP-1 due to rapid 
degradation by dipeptidyl peptidase-4 (DPP-4) enzyme 
necessitated the development of  two drug classes, namely, 
degradation-resistant (injectable) GLP-1 analogues and 
(oral) inhibitors of  DPP-4.[34] These agents have a major 
advantage, i.e. avoidance of  hypoglycemia, which makes 
them suitable for elderly diabetics.[35]

Oral inhibitors of DPP-IV
Four classes of  oral inhibitors of  DPP-IV have been 
approved so far, namely sitagliptin, vildagliptin, linagliptin, 
and saxagliptin, for use as monotherapy and in combination 
with other anti-hyperglycemic agents. They are weight 
neutral, and hypoglycemic events during their use are 
negligible in number. The National Institute Clinical 
Excellence (NICE) (UK) guideline recommends their use 
(instead of  SUs) as an add-on to the ongoing metformin 
therapy if  glycemic control is inadequate (HbA1C > 6.5%) 
and the person is at significant risk of  hypoglycemia or its 
consequences (e.g. older people, those living alone, those 
working at heights or with heavy machinery).[36]

The usual recommended daily dose for sitagliptin is 100 
mg, vildagliptin 50 mg twice daily and saxagliptin 5 mg 
once daily. No differential dosing is required for elderly. 
However, in patients (elderly or young likewise) with renal 
dysfunction, i.e. CrCl <50 mL/min, the dose should be 
lowered by 50%. In advanced renal failure (CrCl <30ml/
min), sitagliptin dose has to be further lowered to 25 mg a 
day. Saxagliptin requires a single-step approach, i.e. 2.5 mg 
daily, in all patients with CrCl <50 mL/min. Vildagliptin has 
not been studied in advanced renal failure. Dose adjustment 
is not required for sitagliptin and saxagliptin for use in mild 
to moderate hepatic impairment.[27,37] Though vildagliptin 
is not recommended in patients with hepatic dysfunction 
at present, a recent meta-analysis of  8000 odd patients 
treated with this drug belonging to all age groups including 
elderly diabetics did not indicate any association with 
increase risk of  elevation of  liver enzyme or drug-related 
hepatic events.[38] Current recommendation prohibits the 
use of  vildagliptin in patients with a CrCl <50 mL/min. 
It is, however, expected that large clinical trials which are 
underway to evaluate the long-term safety of  vildagliptin 
in patients with moderate or severe renal impairment will 
provide favorable evidence in this subgroup of  patients 
also.[39] Only vildagliptin has been specifically studied in 
elderly diabetic patients (both >65 and >75 years). In 
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both the instances, their safety and efficacy were well 
documented.[27,40]

GLP-1 receptor agonists
Exenatide has been used extensively through most part 
of  the last decade as an add-on to metformin, TZD, and  
SUs.[48] In some countries (including India), it has been used 
with insulin in some instances. Liraglutide was approved 
for use in 2009 (2010 in USA and India). Both the drugs 
reduce HbA1c significantly when used as monotherapy 
or in combination, with an excellent safety profile. They 
have been shown to cause significant weight reduction by 
their anorexigenic property. Not much of  data are available 
on the use of  these agents particularly in the elderly. 
Notwithstanding the disadvantage of  daily injections and 
significant GI side effects, this group holds promise as a 
treatment option in elderly diabetic population. Liraglutide 
provides multiple benefits like better glycemic control 
compared to SUs, reduction in systolic blood pressure, 
improvement in lipid profile, reduction in cardiovascular 
risk factors, and weight reduction, requiring once daily 
administration.[42]

The panel recommends that oral DPP-IV inhibitors are 
a natural choice in the management of  hyperglycemia in 
the elderly with normal or mildly impaired renal function, 
i.e. CrCl > 50 mL/min (corresponding approximately 
to serum creatinine of  1.7 mg/dL). They can be used 
as monotherapy for initiation or as second-line add-
on to metformin. They may be used along with insulin 
specifically when postprandial targets are not met. The 
panel considers that in the subgroup of  patients >75 years 
of  age, vildagliptin can be preferred based on current 
literature, but does not limit the use of  other options in 
this class. These drugs are suitable irrespective of  body 
structure (frail and robust alike). In relatively younger 
elderly (<75 years) who are either overweight or obese and 
have poor dietary compliance, injectable GLP-1 analogue 
may a reasonable option. As regards the choice of  the 
agent, it is the discretion of  the physician; but ease of  
administration (like number of  injections), safety (like 
risks of  hypoglycemia, cardiac events and GI friendliness), 
and efficacy – all these issues favor liraglutide over its 
predecessors in the same group.

Novel agents
A new class of  oral glucose lowering agents called selective 
inhibitor of  sodium glucose transporter 2 (SGLT-2) acts 
by decreasing renal glucose reabsorption. As these drugs 
target hyperglycemia independently of  insulin, risk of  
hypoglycemia should be negligible. They have been shown 
to have pleotropic beneficial effects such as reducing blood 
pressure, lipid profile, body weight, waist circumference, 

serum uric acid and high-sensitivity C-reactive protein 
levels. These effects should have beneficial outcome on the 
cardiovascular system. Simultaneously, potential negative 
effects such as higher rate of  urinary and genital infection, 
hyperparathyroidism, and increased hematocrit have been 
shown to occur with the use of  SGLT-2 inhibitors. There 
has not been any focused study on elderly diabetics.[43]

Bromocriptine, an extensively used dopamine 2 modulator, 
is a novel drug which has recently been approved for 
use in T2DM. The rationale of  using this agent is that 
modulating dopamine, which is the most abundant 
adrenergic neurotransmitter in brain, might counterbalance 
stress hyperglycemia. It may be useful in elderly patients 
with diabetes and parkinsonsian symptoms, obese, 
depressed (anhedonic) patients with limited mobility and 
features of  insulin resistance. As a glucose lowering agent, 
bromocriptine therapy is initiated in a dose of  0.8 mg once 
daily, early morning, as monotherapy or in combination.[44,45]

The South Asian Consensus panel feels that at this time, 
the use of  these drugs in T2DM patients in general and 
elderly T2DM patients in particular seems promising, but 
more evidence is needed to have conclusive evidence in 
this regard.

InsulIn theRaPy In the eldeRly

Considerations before initiation of insulin therapy in 
older adults
Even as the 10 classes of  agents have been used to treat 
diabetes (please see above) over the last 50 years or so, insulin 
remains the most cost-effective treatment for diabetic 
patients, both old as well as young. The advent of  novel 
insulin analogues has improved the safety and convenience 
of  insulin therapy.[46] The ADA has recommended that the 
approach to drug therapy of  diabetes consider insulin a first-
tier therapy.[47] Insulin has no upper dose limit and, unlike 
other anti-diabetic agents, it has no contraindications to its 
use.[48] Nevertheless, there is a general reluctance among 
physicians and patients alike to accept insulin. Apart from 
the fear of  hypoglycemia, loss of  independence, weight 
gain, and cost, other common patient-identified barriers 
to insulin therapy include beliefs that insulin is a personal 
failure, that insulin injections are painful, that insulin is 
not effective, or that insulin causes complications or even 
death.[49] In addition to the anxiety about potential side 
effects and learning self-injection techniques, patients may 
be concerned about the complexity of  regimens. Finally, 
some patients have the misperception that the need to start 
insulin therapy is a signal that their diabetes has advanced to 
a more serious stage or that they have failed in their efforts 
to achieve glycemic control.[50] Although patient-identified 
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barriers are the most common reasons cited for delay in 
initiating insulin therapy, many physicians also are hesitant 
to initiate insulin. Because provider attitudes are crucial for 
patient acceptance of  insulin, it is important to determine 
to what extent  “clinician inertia” is influencing the decision 
in clinical practice. Physicians may be concerned about the 
possible side effects (i.e. weight gain, hypoglycemia), as 
well as having limited time for patient education regarding 
proper insulin administration techniques.[51]

Co-morbidity caused by multiple pathology, as well as ill-
health associated with specific conditions such as impaired 
cognitive function, depression, inflammatory arthropathy, 
and cardiac or renal failure, make insulin use in the elderly 
a challenging task. Age-related changes result in functional 
disability, affecting the patient’s ability to administer insulin, 
monitor blood glucose and manage hypoglycemia.[52]

One more important technical consideration in making 
insulin treatment less complex to the elderly is the accurate 
and acceptable injection device. In fact, non-compliance 
with complex insulin injection procedures is well  
known.[53] On the other hand, it is known that older 
patients make significant errors in drawing the insulin 
dose prescribed by the physician with a syringe.[54] One 
elegant study found significantly higher acceptability of  
disposable pen device at the end of  6 weeks of  transition 
from conventional syringe to such devices [Table 5]. Such 
a transition did not compromise the medical issues like 
safety and efficacy.[55] It is of  paramount importance on the 
part of  the caregiver to provide technically superior and 
user-friendly devices for injecting insulin to all patients in 
general and elderly diabetic patients in particular.[56]

The South Asian Consensus group recognizes that the 
initiation of  insulin therapy is a challenging task, especially 
in older adults who often have multiple co-morbidities 
and physical limitations. It, however, strongly believes 

that physicians should not avoid usage of  insulin, using 
age as a bar. Essentially, the need to start insulin in older 
patients is not different from younger patients. Technical 
superiority of  a product (analogue vs. conventional), or 
an injection device (pen vs. syringes), should play a role 
in planning and executing insulin therapy in the elderly 
to make it more comfortable and acceptable as well. It is 
recommended the all patients must be sensitized to the 
importance of  self  and structured monitoring of  blood 
glucose at home. In frail and very old patients, it essential 
to ensure the presence of  responsible attendants/family 
members during selecting the right dose of  insulin, injecting 
that dose, and monitoring by a glucometer. This panel 
recognizes the importance of  assessing the possibility of  
increased incidence of  hypoglycemic episodes, as this age 
group could be using medication (e.g. beta blockers) which 
can mask some of  the symptoms of  hypoglycemia.

Indications for initiation of insulin therapy in the elderly
Insulin is usually started when full doses of  oral 
hypoglycemic agents do not achieve acceptable glycemic 
control or well-being, and if  the deterioration of  glycemic 
status is associated with substantial weight loss. This clinical 
picture is often referred to as “sulfonylurea failure” though 
it reflects disease progression and insulin deficiency. The 
indications of  insulin therapy in older adults with T2DM 
are summarized in Table 6.

Using insulin in elderly diabetic: Role of basal insulin
Initiation with bedtime basal, simple way to start
It is difficult to outline a uniform strategy to make a 
transition from oral agents to insulin therapy in elderly 
type 2 diabetics. However, it is easier to persuade patients 
to combine oral drugs with a single dose of  bedtime 
intermediate-acting insulin which can be taken at the 
privacy of  their home without disturbing their daytime 
routine. In assisted care also, such a routine is easier to 
follow for the caregiver (family member/private nurse). 
The patient would normally continue the oral agents 
because although they have “failed” in the situation of  the 
secondary failure, they may be still exerting considerable 
effect. Once the patient is familiar with insulin usage, the 
acceptability of  more complex regimens increases.[58,59]

A starting dose of  intermediate-acting insulin [neutral 
protamine Hagedorn (NPH) or detemir] or the long-
acting insulin glargine at 0.1–0.2 U/kg or 10 U at 
bedtime is a reasonable first step for patients with fasting  
hyperglycemia.[60] Smaller doses (say 0.1 U/kg) might be 
started in frail, underweight and malnourished patients, and 
those with significant co-morbidity.[58] The challenge of  
starting basal insulin at bedtime is nocturnal hypoglycemia, 
which is more common among those with type 2 diabetes 

Table 5: Comparison of acceptability of injection device 
versus conventional syringes by elderly diabetic 
patients
Outcome of 
questionnaire

Favors pen 
device  

(%)

Favors 
syringe 
device  

(%)

Favors 
none  
(%)

Easy	and	quick	operability 88 12 00
Pain	experienced	during	
injection

62 02 43

Easy	pre-selection	of	
insulin dose

86 14 00

Overall	acceptability 90 02 08

Questionnaire-based	inputs	were	used	for	data	analysis	(source:	Coscelli	et al. 
1995[55])
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treated with NPH compared with insulin glargine (28.8% 
vs. 12.6%, respectively; P = 0.011).[61] Such a phenomenon 
is not at all surprising because the peak activity of  NPH, 
which usually occurs at 6-8 hours following the injection, 
might coincide with the most insulin sensitive period of  
the day, i.e. midnight. Low cortisol is the most important 
contributing factor. As the greatest efficacy of  NPH weans 
off, i.e. toward dawn, insulin resistance rises due to surge of  
cortisol, leading to hyperglycemia. Such factors necessitate 
the injection of  NPH as late as possible, preferably before 
midnight. Technically, it is quite disadvantageous for the 
elderly who might prefer to retire early. Insulin analogues 
like glargine and detemir, being virtually peakless can be 
given even early, and hence have been emerging as natural 
choices in the elderly.

Initiation with basal bolus: Ideal but too complex
A combination of  long-acting insulin once a day and 
preprandial rapid-acting insulin is considered an ideal 
regimen since it mimics basal and prandial endogenous 
insulin secretion. However, it is a very intense and complex 
regimen. It may require four to five injections daily and 
frequent monitoring of  blood glucose levels at least three 
times daily, and it requires special skills in carbohydrate 
counting and in adding insulin correction doses for 
preprandial hyperglycemia. It may be a necessity in type 1 
diabetics and in very special situations such as pregnancy, 
preoperative patients or patients hospitalized for other 
medical morbidities. Because of  the complexity of  this 
regimen, it may not be appealing to older adults for 
domiciliary use on long-term basis. The initial starting 
total daily dose of  insulin is estimated to be 0.6 U/kg. 

The insulin regimen should subsequently be modified on 
the basis of  the individual’s response to therapy.[47] In the 
Treating to Target in Type 2 diabetes (4-T) study, up to 
81.6% of  patients who were initiated on basal analogue 
detemir required additional prandial insulin during 3 years 
of  follow-up when titrations were done to achieve a tight 
glycemic control.[62] 

The South Asian Consensus group recommends that in 
patients already undergoing treatment with adequate doses 
of  two or more oral anti-diabetic drugs (OADs), addition 
of  bedtime basal insulin may be considered when FPG is 
>150 mg/dL and PPPG is >200 mg/dL and/or HbA1c 
is >8.5%. Long-acting analogues are preferred over NPH 
basal insulin. The best time to inject both analogues and 
NPH is in the evening; however, the former can be given 
at any time of  the day depending on the patients’ (or 
attendants’) convenience. The physician may continue 
the ongoing secretagogues, but nighttime SUs are to be 
avoided. Metformin should be continued along with basal 
insulin therapy. The panel prefers a conservative initial 
starting dose of  0.1 U/kg/day. After initiation, the dose 
should be titrated once or twice every week on the basis 
of  glucose monitoring results, targeting FBG. If  HbA1c 
targets are not achieved, it may be due to hidden rise in 
postprandial blood sugar which has to be identified and 
treated according to a pre-set protocol [Table 7].

Using insulin in elderly diabetics: Role of premixed insulin
Conventionally, premixed insulins are used twice daily, with 
breakfast and supper. Premixed insulin preparations are 
more convenient and less prone to errors in dosing, two 
pertinent points in the elderly; but they limit the flexibility 
in diet and lifestyle. Among the patients who have round the 
clock hyperglycemia, i.e. fasting/pre-meal and post-meal 
hyperglycemia, premixed insulin can be used especially in 
those not preferring multiple injections and those who 
cannot perform frequent self-monitoring of  blood glucose, 
thus making the prescription of  the basal bolus regimen 
redundant (see above). Premix insulin is the preferred 
insulin in the social situation prevailing in the South Asian 
countries because of  the following reasons: simple start, 
option to intensify with same insulin, coverage of  both 
FPG and PPG, and eventually effective HbA1c control.[57]

Initiation with premix insulin: Simple and effective way to 
start
In the recent times, evidence has accumulated favoring 
the use of  premix insulin as an option for initiation in 
the primary care setting. The INITIATE (INITiation of  
Insulin to reach A1c TargEt) study found the addition of  
premix insulin to OADs as a more effective option than 
adding basal insulin for treatment of  type 2 diabetes. The 
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Table 6: Indications of insulin therapy in older adults 
with T2DM
Drug-naïve	diabetic	patient	(at	onset)
Poor	glycemic	states	such	as	FPG	>	250	mg/dL	and	PPPG	>	300	
mg/dL,	and/or	HbA1c	>	9.5%

Drug-treated insulin-naïve patient
Poor	glycemic	control	in	spite	of	optimal* dose of two or three OADs 
(FPG	>	150	mg/dL,	PPPG	>	200	mg/dL,	HbA1c	>	8.5%)
Other	co-morbid	conditions	preventing	the	use	of	OADs	

All	patients	irrespective	of	previous	modality	of	treatment
Hyperosmolar	non-ketotic	coma
Diabetic ketoacidosis
Acute	myocardial	infarction	and	unstable	angina
Patient treated in critical care setting
Patient	awaiting	major	surgery
Presence	of	systemic	infection
Severe	catabolic	symptoms**
Diabetic	chronic	kidney	disease	[CrCl	<	50	mL/min	(serum	
creatinine	approximately	1.7	mg/dL)]**

*80%	of	the	response	comes	with	half	maximal	dose,	**Relative	indications,	
i.e.	insulin	therapy	may be	considered,	OAD:	Oral	anti-diabetic	drug,	FPG:	
Fasting	plasma	glucose,	PPPG:	Postprandial	plasma	glucose,	HbA1c:	Glycated	
hemoglobin,	CrCl:	Creatinine	clearance,	Adopted	and	modified	from	Premix	
insulin Guidelines[57]
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glycemic targets were attained in 66% of  patients treated 
with premix insulin as compared to 40% in group treated 
with basal insulin.[64] The PREFER study comparing 
premix insulin therapy with basal bolus therapy has shown 
that the effect of  premixed analogue is equivalent to that 
of  basal bolus therapy in insulin naïve patients.[65] The 
DURABLE study post-hoc analysis also favored premixed 
analogue (biphasic lispro) over basal analogue (glargine) in 
terms of  efficacy in lowering HbA1c in type 2 diabetes in 
elderly. More number of  hypoglycemic events seen in the 
premixed arm in this study was attributed to use of  more 
number of  doses (twice) compared to basal insulin and 
also the lack of  titration of  concomitant OAD doses.[66] A 
pilot multicenter study from India examining the role of  
Designer Insulin Regimen in Clinical Practice has depicted 
that both premix insulin analogues (two injections per day) 
and basal bolus analogue regimen (four injections per day) 
can be used in an equally effective way for initiating insulin 
therapy in T2DM. However, premix insulin analogue fared 
better than the basal bolus regimen in lowering HbA1c 
(1.58 vs. 1.16%; P < 0.05). Better adherence and compliance 
to the therapy with premixed insulin group was the main 
reason behind this.[67] In a sub-analysis of  Korean elderly 
patients with type 2 diabetes inadequately controlled on 
their previous therapies, treatment with BIAsp30 offered 
improvements in glycemic control and was well tolerated. 
Body weight gain was minimal with BIAsp30, and treatment 
satisfaction among these patients appeared to be high.[68] 
Premixed analogue has certain advantages over human 
premixed insulin, such as better postprandial control, less 
hypoglycemia, and meal time flexibility, which make it the 
preferred choice for use in the elderly.[57]

Intensification of therapy with premix insulin
The South Asian Consensus group recommends initiation 
of  insulin therapy with premix insulin in those elderly 
diabetics who have round the clock hyperglycemia (both 

fasting and postprandial blood glucose high). Moreover, 
switching over to premix insulin from basal insulin is 
preferred when goals remain unmet.[69] An useful algorithm 
is provided in Figure 1. The intensification protocol for 
premixed insulin in given in Table 8. It is important to 
remember the following pertinent points while titrating 
the dose during intensification: (i) the lowest of  the most 
recent pre-meal levels should be used; (ii) the meal time 
dose preceding the measurement should be titrated; e.g. 
if  the referred measurement is pre-lunch or pre-dinner, 
change of  pre-breakfast insulin dose is required; (iii) the 
dose should not be increased if  hypoglycemia occurs during 
these days; (iv) dose adjustments can be made once a week 
until the target is reached; and (iv) only one dose at a time 
should be changed.

Table 7: Protocol of intensification of basal insulin therapy in elderly diabetic patients
Adjust insulin doses 
once or twice every week 
according to FBG 

Mean FBG  
(mg/dL)

Adjustment in insulin dose 
(otherwise healthy elderly,  

age <75 years)

Adjustment in insulin dose  
(frail elderly, presence of significant 

co-morbidities, age > 75 years)
Step 1 >180 Increase	by	8	units Increase	by	6	units

150–180 Increase	by	6	units Increase	by	4	units
130–150 Increase	by	4	units Increase	by	2	units
110–130 Increase	by	2	units No change
90–110 No change Decrease	by	2	units

<90 Decrease	by	2	units Decrease	by	4	units
<70 Decrease	by	4	units Decrease	by	6	units

Step 2 Match overall glucose control with HbA1c
Step 3 If	FBG	is	on	target,	but	HbA1c	is	not,	look	for	evening	blood	glucose,	add	morning	basal	to	keep	evening	blood	glucose	at	110–130	mg/dL	

range
Step 4 If	FBG	and	evening	blood	glucose	are	on	target,	but	HbA1c	is	not,	look	for	postprandial	blood	glucose,	add	prandial	rapid	acting	insulin	to	

keep	maximum	post	meal	peak	between	140	and	180	mg/dL

FBG:	Fasting	blood	glucose,	HbA1c:	Glycated	hemoglobin,	Adopted	and	modified	from	NPS	News[63]

Figure 1: A simple approach of switching over to premix insulin from basal 
insulin is shown here. Such a stepped approach is preferred when goals 
remain unmet (*To achieve FBG 90–110 mg/dL and HbA1c <7.5%. Less 
stringent cutoff such as FBG 110–130, HbA1c <8% for patients who are 
frail, aged >75 years, having significant co-morbidities, **Please refer to the 
protocol shown in Table 7, ***Please refer to the protocol shown in Table 
8, OD: Once daily, BID: Twice daily, HbA1c: Glycated hemoglobin, FBG: 
Fasting blood glucose, Adopted and modified from Unnikrishnan et al.[69])
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The South Asian Consensus Guidelines recommend 
cautious use of  all pharmacotherapy in geriatric diabetes. 
The primary principle of  diabetes therapy should be 
to achieve euglycemia, without causing hypoglycemia. 
Appropriate use of  modern insulins and other drugs will 
help physicians achieve this aim.

sIGnIfIcance of otheR PaRadIGMs

Diabetes education
Persons with diabetes mellitus, and if  appropriate, family 
members and caregivers, should be given information about 
hypo- and hyperglycemia at diagnosis, with reassessment 
and reinforcement periodically as needed. The need to 
understand the importance of  the precipitating factors, 
prevention, symptoms and monitoring, treatment, and 
notifying a healthcare professional about hypo- and 
hyperglycemia should be elaborated.[70,71]

Multidisciplinary interventions that provide education on 
medication use, monitoring, and recognizing hypo- and 
hyperglycemia can significantly improve the glycemic 
control.[72]

The individuals should be informed about the benefits of  
exercise and available resources for becoming more active. 
The older adult with diabetes and any caregiver should 
receive education about the risk factors for foot ulcers and 
amputation. Physical ability to provide proper foot care 
should be evaluated.[71]

Dietary therapy
Nutrition for persons with diabetes must include the 
importance on improving metabolic outcomes by modifying 
nutrient intake and lifestyle. Major objectives should be to 
achieve and sustain normal or as close to normal range as is 
safely possible of  blood glucose, blood pressure, and lipid/
lipoprotein levels. Dietary therapy in elderly diabetics is a 
problem in itself  because of  various co-existing features. 
The following should be specially considered for older 
adults:

• financial difficulty;
• difficulty with shopping because of  transportation or 

mobility problems;
• poor food preparation skills (especially of  elderly 

widowed men);
• ingrained dietary habits;
• difficulty following the dietary instructions because of  

impaired cognitive function;
• decreased taste due to loss of  taste buds;
• increased frequency of  constipation; and
• problems with chewing because of  loss of  teeth.

Keeping in view all these considerations in the elderly, the 
quality, quantity and frequency have to be modified as per 
the person concerned. However, the total calories and its 
distribution should more or less correspond to the standard 
dietary therapy. It is important that physicians understand 
the general principles of  medical nutrition therapy and 
support the elderly persons with diabetes. In most people, 
nutrition recommendations are similar to those of  the 
general population.

One should ensure, however, that the diet prescription is 
not only accurate, but also appropriate. The diet should be 
available/accessible, acceptable, attractive, achievable and affordable. 
The advised meals should be absorbable/digestible as well.[73] 

One should keep in mind these eight principles of  a 
patient-friendly diet while counseling persons with diabetes. 
Following these basic rules will ensure better concordance 
with the diet prescription and help in achieving good 
glycemic control. The South Asian Consensus Guidelines 
reiterate the “eight As” of  dietary prescription in geriatric 
people with diabetes.

Physical activity
Exercise improves insulin resistance and has beneficial 
effects in preventing and treating type 2 diabetes. However, 
aerobic exercise is hindered in many type 2 diabetic patients 
because of  advancing age, obesity, and other comorbid 
conditions.

Table 8: Protocol of intensification of premixed insulin therapy in elderly diabetics
Subsequent pre-meal 
Blood Glucose mg/dL*

Subsequent post-meal 
(2 hours) BG mg/dL**

Adjustment in insulin dose 
(otherwise healthy elderly,  

age <75 years)

Adjustment in insulin dose  
(frail elderly, presence of  

co-morbidities, age > 75 years)
>180 >220 Increase	by	6	units Increase	by	4	units
140–180 180–220 Increase	by	4	units Increase	by	2	units
110–140 140–180 Increase	by	2	units No change
100–110 120–140 No change Decrease	by	2	units
<100 <120 Decrease	by	2	units Decrease	by	4	units
<80 <100 Decrease	by	4	units Decrease	by	6	units

*Titration	of	pre-breakfast	dose	based	on	pre-lunch	or	pre-dinner	values	and	pre-dinner	dose	based	on	pre	breakfast	values,	**Titration	of	pre-breakfast	dose	based	on	
post-breakfast	or	post-lunch	values	and	pre-dinner	dose	based	on	post-dinner	values,	Adopted	and	modified	from	Premix	insulin	Guidelines[57]
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Evidence has accumulated suggesting that the progressive 
decrease in fitness and muscle mass and strength with aging 
is in part preventable by maintaining regular exercise. The 
decrease in insulin sensitivity with aging is also partly due to 
lack of  physical activity. Lower levels of  physical activity are 
especially likely in the population at risk for type 2 diabetes. 
It is likely that maintaining better levels of  fitness in this 
population will lead to less chronic vascular disease and an 
improved quality of  life.

Before beginning an exercise program, the individual 
with diabetes mellitus should undergo a detailed medical 
evaluation with appropriate diagnostic studies. This 
examination should carefully screen for the presence of  
macrovascular and microvascular complications which 
may be worsened by the exercise program.[74] The potential 
benefits of  exercise for elderly people are improved exercise 
tolerance, improved glucose tolerance, improved maximum 
oxygen consumption, increased muscle strength, decreased 
blood pressure, decreased body fat, improved lipid profile 
and improved sense of  well-being. Sometimes, the patients 
face some risks due to exercise such as sudden cardiac death, 
foot and joint injuries, hypoglycemia, etc. Because of  co-
existence of  other ailments like osteoarthritis, Parkinson’s 
disease, visual impairment, poor vital reserve, etc., exercises 
should be carried out in familiar surroundings and should 
be isotonic rather than isometric.[70,74] 

The South Asian Consensus recognizes difficulties faced 
by patients in gaining access to diabetes education, physical 
activity, appropriate diet, and medical care. It suggests 
concerted action by all stakeholders to achieve optimal 
health for elderly diabetics.

conclusIon

Physicians treating elderly diabetes patients are now better 
placed then before with the multiple options available in the 
treatment armamentarium. What needs to be emphasized 
is to choose the treatment goals appropriately and use 
the available pharmacological agents judiciously. This 
panel believes that the aim of  treatment in this group of  
patients is to achieve goals steadily while doing “no harm”. 
One needs to underscore the importance of  a “‘shared 
healthcare approach” involving counselors, community 
workers, local doctors and specialist geriatric diabetologists/
endocrinologists. Such an approach is of  critical importance 
for ensuring good health for these patients. South Asian 
cultures pride themselves for their values of  respect and 
care for elders. The South Asian Consensus Guidelines 
hope to justify this pride by improving the quality of  care 
for the elderly diabetic population, not only in South Asia, 
but across the globe as well.
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