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Factors relevant to the Indian context

High prevalence of prediabetes and diabetes

Limited resources

Onset of T2DM at least a decade earlier than in 
western countries

High prevalence of diabetes-related micro and 
macro vascular complications

Large rural-urban divide

Sedentary lifestyle /physical inactivity

Cost of diagnosis, treatment, monitoring and 
prevention



MEDICAL NUTRITION THERAPY (MNT) AND LIFESTYLE MODIFICATIONS

Nutritional counseling may be provided by health care providers (HCPs) trained in 

nutrition therapy, not necessarily by an accredited dietician nutritionist.

Overall, reduced consumption of simple carbohydrates, sugar and fried foods and higher 

consumption of complex carbohydrates with high protein intake are recommended.

Salt intake should be in moderation.

Encourage increased duration and frequency of physical activity (where needed).

Mass awareness campaign for healthy diet and lifestyle should be conducted.



RECOMMENDATION FOR MNT IN PATIENTS WITH T2DM

Limited to 50-60% of total calorie 

intake

Foods with low glycaemic index and 

glycaemic load

Rice quantity limited

Fibre intake : 25-40 gm per day

15% of total calorie intake

Consider other comorbities, renal status, 

age

Limit red meat intake, prefer other 

sources of proteins

Diet rich in fruits, leafy vegetates, nuts, 

fibre, whole grains and unsaturated fat

Pulses, legumes, unprocessed 

vegetables and low fat, dairy

Salt consumption <5 g/day

Artificial sweeteners < 2-3 g/day

30% of total calorie intake

Oil rotation recommended

Foods with High saturated fats must be 

avoided

Saturated fatty acids <10% of total 

calories

Avoid hydrogenated vegetable oils

Carbohydrates

Fats Diet Pattern

Proteins



PHYSICAL ACTIVITY

≥30 min of moderate-intensity

aerobic activity/day

15-30 min of work-related 

activity

15 min of muscle-strengthening 

exercises (at least 3 times/week)

150 min/week of physical activity is recommended every day for 

healthy Indians 



RSSDI-ESI THERAPEUTIC WHEEL 2020
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Individualized Treatment for T2DM
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Individualized Therapy

Associated medical disorders

Patient’s general health status ABCD EFGH approach for 
diabetes management

1st line of therapy is metformin, unless 
not tolerated by the patient or 

contraindicated

Choice of any OADs 
should consider:

Patient centric 
approach:

For any T2DM 
patients:

A
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H
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D

ABCD (EFGH) approach for diabetes management:



Individualized Treatment for T2DM

Drug Class Usage Concerns

Modern SUs
• Glimepiride
• Gliclazide MR 

Safe to Use Watch for hypoglycemia (Minimal risk)

DPP4is Efficacious and safe with 
minimal tolerability issue

Dosage should be adjusted as per eGFR

AGIs Modest Efficacy GI side effects: flatulence, diarrhoea

SGLT2is Good glycaemic control & 
reduce CV risk

Increased risk of genital mycotic infections and urinary 
tract infections, hypovolaemia, postural hypotension, Not 
suitable in frail elderly

Glitazones Restricted use Weight gain, fluid retention, peripheral oedema, 

aggravation of congestive heart failure, and osteoporosis 

in postmenopausal women

Basal insulin analogues Effective and safe Watch for hypoglycemia 

GLP-1 As Good glycaemic control & 
reduce CV risk

Discomfort of injection, Cost

A Age



Individualized Treatment for T2DM

B BMI While prescribing pharmacological treatments for overweight or obese patients 
with T2DM: Consider medications which cause either weight loss or weight 
neutrality

Drug Class Effect on weight

SGLT2is Loss

GLP-1As Loss

AGIs Neutral

DPP4is Neutral

Modern SUs Do not result in weight gain

Insulin Gain



Individualized Treatment for T2DM

C CKD

• Evidence suggests that two oral hyperglycemic agents                           
DPP-4 inhibitors, SGLT2 inhibitors, GLP1A exert Reno protective 
effects in patients with diabetes. 

• SGLT2 inhibitors are indicated to improve glycemic control in adults 
with T2DM by reducing the reabsorption of filtered glucose. They 
can also lower the renal threshold for glucose, thereby increasing 
urinary glucose excretion.



Individualized Treatment for T2DM

C CKD

Drug eGFR Dose Adjustment

Metformin eGFR ≥ 45 - 59 Use caution with dose and follow renal 
function

eGFR ≥ 30 - 44 • Max dose 1000 mg/day or 
• Use 50% dose reduction
• Follow renal function every 3 months

eGFR: <30 Avoid use

Short Acting SUs:
Glipizide and Gliclazide

Moderate/severe renal 
impairment

Low dose

Gliclazide MR and 
Glimepiride

Mild/moderate renal 
impairment

Low dose

AGIs • Mild to moderate renal 
impairment

• Up to eGFR 25-30 ml/min

Avoid Use  (Serum creatinine >2 mg/dL) 

DPP4is Can be used at any eGFR Dose adjustment as per eGFR for 
Sitagliptin, Vildagliptin



Individualized Treatment for T2DM

C CKD

Drugs eGFR Concerns

Repaglinide Across all stages of renal insufficiency Watch for hypoglycemia

Pioglitazone Can be used at any eGFR Fluid retention and CCF

SGLT2is Preferred for Reno protective action

• Canagliflozin eGFR up to 45 
(100 mg for eGFR 45 to < 60)

eGFR < 45: Avoid Use (ADA up to 30)

• Dapagliflozin eGFR up to 60 eGFR < 60: Avoid Use

• Empagliflozin eGFR up to 45 eGFR < 45: Avoid Use

GLP-1As Recommended up to eGFR 15 Owing to their GI adverse effects, use in 
renal insufficiency is practically limited

Insulin Safest at Any stages of renal 
insufficiency

May require dose reduction with falling 
eGFR and individualized HbA1c targets



Individualized Treatment for T2DM

D Duration of Diabetes

Early phase of diabetes

Tight glycemic control is important 
As it leads to glycemic memory
Protecting from micro and macro vascular complications

SU + Met are the most suited for tight glycemic control 

Long standing diabetes

Patients with long-standing T2DM have deficient  β-cell function & other comorbidities 
including renal impairment

Insulin addresses insulinopenic states
Incretin-based therapies, particularly GLP-1 agonists preferred over DPP-4 inhibitors 
SGLT2i as their insulin independent action
AGI’s effective sometime owing to their beta-cell independent actions.



Individualized Treatment for T2DM

D Duration of Diabetes

UKPDS: Legacy ‘benefits’ of early control 
Benefits of early intensive glycaemic control

UKPDS randomised trial (yrs) UKPDS Post-trial follow-up (yrs)
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Individualized Treatment for T2DM

E Established Cardiovascular Diseases

• In patients with established CVD, GLP-1 analogues and SGLT2i with 
proven efficacy may be preferred.

• In patients with heart failure and CKD, SGLT2i or GLP-1 agonists may 
be preferred unless contraindicated.

• Pioglitazone has been shown in few studies to reduce
• CVD risk, however, pioglitazone should not be used in patients with 

subclinical heart failure or patients with low ejection fraction.
• Linagliptin, glimepiride and gliclazide MR can be preferred over 

conventional sulfonylureas in patients at increased risk of CVD or 
with CVD.



Individualized Treatment for T2DM

F Financial Concern

• Considering that many Indian patients do not have medical insurance and 
treatment needs to be continued lifelong, cost of therapy also plays a 
crucial role in T2DM patients from Indian subcontinent.

• Sulphonylureas can be good partner to metformin considering their cost in 
the light of recent CAROLINA trial demonstrating the CV neutrality of 
glimepiride compared to linagliptin.

• Pioglitazone or inexpensive DPP-4 inhibitors or SGLT2i can also be 
considered when combinations of SUs and metformin cannot achieve the 
desired target. 

• Conventional insulin can be used at any stage considering its efficacy and 
cost.



Individualized Treatment for T2DM

G Glycemic status  (Worsening Glycemic control)

Drugs Glycaemic efficacy

Insulin High

GLP1As High

SGLT2is High

Pioglitazone High

DPP4is High

Modern SUs High

AGIs Moderate

Glinides Moderate



Individualized Treatment for T2DM

H Hypoglycaemia

Important limiting factor in treatment of diabetes 

Symptomatic and asymptomatic hypoglycaemia at each visit

All patients with risk of hypoglycaemia should be enquired about

Patients along with their family members should be well educated 
about identification and management of hypoglycaemia

Especially night-time hypoglycaemia

Strictly managed and monitored in special situations

Elderly, pregnancy, fasting, and metabolic disorders



Individualized Treatment for T2DM

H Hypoglycaemia

Drugs Risk of hypoglycemia

Insulin ++

DPP4is - -

AGIs - -

SGLT2is - -

Pioglitazone - -

GLP1As -/+

Modern SUs +



From Innermost to Outermost
A → Age = Advancing age
B → BMI = Increasing BMI
C → CKD = Advancing CKD
D → Duration of Diabetes = Increasing duration
E → Established CVD = Low CVD risk to Established CVD Risk
F → Finance = Adequate to Limited
G → Glycemic Status = Worsening glycemic control
H → Hypoglycaemia = Hypoglycaemia concern

Hierarchy of therapy is depicted in clock-wise manner
Any of the drugs can be used in the green. 
For other zones, drugs must be used in the given order.

AGI, Alpha-glucosidase inhibitor; DPP4, Dipeptidyl Peptidase-4 (DPP 4) Inhibitors; DPP4-L, Dipeptidyl Peptidase-4 Inhibitors-Linagliptin; GL, Glinides; GLP, Glucagon-like peptide-1 receptor 
agonist; PIO, Pioglitazone; SGLT, Sodium-glucose Cotransporter 2 Inhibitors; SSU, short acting sulphonylureas; SU, Sulphonylurea; LSM , lifestyle modification
Hydroxychloroquine is approved by DCGI for the treatment of T2DM as third line therapy

RSSDI-ESI Therapeutic Wheel 2020



When you see a patient in your clinic…

Prescribe lifestyle intervention to all (Diet/Exercise/CV risk factor reduction)

Metformin to most patients in the inner core of the wheel 

Identify the 2/3 most important concerns / factors (from ABCDEFGH ) you feel should 
influence your choice of antidiabetic agent e.g. Age / DKD / Finance etc.

Identify the best choices available from the outer rings

Further fine tune your choices if more concerns exist

Identify complication and its management strategy

Make a rational final choice with an ‘individualised approach’

RSSDI-ESI therapeutic wheel is designed to be a simple user friendly approach to decide the appropriate antidiabetic 

agent to be used in Type 2 Diabetes Mellitus

How to use the RSSDI-ESI Therapeutic Wheel ? 



Case # 1

• 48 years old male businessman with T2DM X 3 years on Metformin

• A1c increasing to 8.4% over past year

• Addl Hx: Further attempts at lifestyle change unsuccessful

• PMH: HTN on Ramipril, 

• Declines injectables

• PE: Obese. BMI 32.5. BP 142/84. Acanthosis nigricans

• Data: A1c 8.4%, FPG 187, PPPG 294 Cr 1.1 (eGFR > 60 ) LDL 84

• HDL 38, TG 256, ECG: normal

• Which OAD next?



Case # 1

• 48 years old male businessman with T2DM X 3 years on Metformin

• A1c increasing to 8.4% over past year

• Addl Hx: Further attempts at lifestyle change unsuccesful

• PMH: HTN on Ramipril, 

• Declines injectables

• PE: Obese. BMI 32.5. BP 142/84. Acanthosis nigricans

• Data: A1c 8.4%, FPG 187, PPPG 294 Cr 1.1 (eGFR > 82 ml ) LDL 84

• HDL 38, TG 256, ECG: normal

• Which OAD next?



From Innermost to Outermost

A  Age = Advancing age

B  BMI = Increasing BMI

C  CKD = Advancing CKD 

D  Duration of Diabetes = Increasing duration

E  Established CVD = Low CVD risk to Established CVD Risk

F  Finance = Adequate to Limited

G  Glycemic Status = Worsening glycemic control

H  Hypoglycemia = Hypoglycemia concern

AGI: Alpha-glucosidase inhibitor; DPP4: Dipeptidyl Peptidase-4 (DPP-4) Inhibitors; DPP4-L:  

Dipeptidyl Peptidase-4 Inhibitors-Linagliptin;GL: Glinides; GLP: Glucagon-like peptide-1 

receptor agonist; PIO: Pioglitazone; SGLT: Sodium-glucose Cotransporter 2 Inhibitors; SSU: 

short acting sulphonylureas; Su: Sulphonylurea

LSM - lifestyle modification

Note: Hierarchy of therapy is depicted in clock-wise manner

GLPs must be used based on costs. Any drugs can be used in the green. For other zones, drugs 

must be used in the given order. 



Options

• Step up Metformin to 1.5-2.5 gms/ Low dose Pio 15mg

• SGLT-2 Inhibitors

• GLP-1A

13-Mar-21



Case #2

• 70 yr M smoker with documented atherosclerosis in carotid and 
coronary vasculature

• DM x 12 years; hypoglycemia aware

• A1c 8.6%

• Hx MI, Compensated heart failure

• Stage 2 CKD, microalbuminuria +

• Multiple vascular risk factors

• Which OAD ?



Case #2

• 70 yr M smoker with documented atherosclerosis in carotid and 
coronary vasculature

• DM x 12 years; hypoglycemia aware

• A1c 8.6%

• Hx MI, Compensated heart failure

• Stage 2 CKD, microalbuminuria +

• Multiple vascular risk factors

• Which antidiabetic agent ?



From Innermost to Outermost

A  Age = Advancing age

B  BMI = Increasing BMI

C  CKD = Advancing CKD 

D  Duration of Diabetes = Increasing duration

E  Established CVD = Low CVD risk to Established CVD Risk

F  Finance = Adequate to Limited

G  Glycemic Status = Worsening glycemic control

H  Hypoglycemia = Hypoglycemia concern

AGI: Alpha-glucosidase inhibitor; DPP4: Dipeptidyl Peptidase-4 (DPP-4) Inhibitors; DPP4-L:  

Dipeptidyl Peptidase-4 Inhibitors-Linagliptin;GL: Glinides; GLP: Glucagon-like peptide-1 

receptor agonist; PIO: Pioglitazone; SGLT: Sodium-glucose Cotransporter 2 Inhibitors; SSU: 

short acting sulphonylureas; Su: Sulphonylurea

LSM - lifestyle modification

Note: Hierarchy of therapy is depicted in clock-wise manner

GLPs must be used based on costs. Any drugs can be used in the green. For other zones, drugs 

must be used in the given order. 



Options

• Continue Metformin

• SGLT-2 Inhibitor / GLP-1A 

• Sitagliptin ---TECOS

13-Mar-21



Complementary and Alternative Therapy 

Physicians, diabetologists and registered dieticians who are trained to practice 
modern system of medicine are advised

Not to prescribe complementary and alternative medicine to treat T2DM

Should not replace conventional modalities of T2DM management

Complementary and alternative medicine

Mind-body Practices Traditional system of medicine

Yoga Ayurveda

Pranayama Yoga

Meditation Naturopathy

Tai chi Unani

Massage therapy Siddha

Acupuncture Homeopathy



Conclusion

Management of T2DM has substantial effects on 
individual and societal health, psychological well-being, 
and quality of life, as well as economic repercussions

Diabetes management planning should be individualized

Not a one-size-fits-all treatment pattern for patients 
with T2DM

Individualized therapy could serve as a “real-world” 
approach


