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Overview

• Treatment targets for managing patients with DM

• Lifestyle modification

• Pharmacologic therapy for type 2 diabetes



• To suppress the negative effects
of excessive hyperglycemia

• To prevent chronic complications

• To prevent premature death and
to enable the patients good
quality of life

Why do we need to treat diabetes mellitus?





Multifactorial approach to reduction in risk of
diabetes complications.
*Risk reduction interventions to be applied as
individually appropriate.



Treatment targets for managing patients with DM

Treatment targets for managing patients with DM

• Glycemic control / target

• Blood pressure control / target

• Lipid profile control / target

• Lifestyle changes (body weight control/ target)



Glycemic control is assessed by:

• HbA1C measurement

• self-monitoring of blood glucose (SMBG)

• continuous glucose monitoring(CGM)

Glycemic control (Glycemic goals/targets)



Glycemic targets - HbA1c level

• HbA1c - is the major tool for assessing glycemic control and has
strong predictive value for diabetes complications.

• reflects average glycemia over approximately 3 months.

• should be performed routinely in all patients:

• at initial assessment and

• as part of continuing care.



Glycemic targets - HbA1c level

HOW OFTEN?

• Measurement approximately every 3 months determines whether
patients’ glycemic targets have been reached and maintained.

• test quarterly in patients whose therapy has changed or who are not
meeting glycemic goals.

• at least 2 times a year in patients who are meeting treatment goals
(and who have stable glycemic control).



Glycemic targets - HbA1c level, (SMBG)

Summary of glycemic recommendations for many nonpregnant adults with diabetes

*More or less stringent glycemic goals may be appropriate for individual patients.
#CGM may be used to assess glycemic target
Goals should be individualized based on duration of diabetes, age/life expectancy, comorbid
conditions, known CVD or advanced microvascular complications, hypoglycemia 
unawareness, and individual patient considerations 
†Postprandial glucose may be targeted if A1C goals are not met despite reaching preprandial
glucose goals. Postprandial glucose measurements should be made 1–2 h after the 
beginning of the meal, generally peak levels in patients with diabetes.



Glycemic targets - HbA1c level

HbA1C goal for many nonpregnant adults of <7% 
(53mmol/mol)

lower HbA1C levels (such as <6.5%) may be acceptable if this 
can be achieved safely without significant hypoglycemia or 
other adverse effects of treatment. 

Less stringent HbA1C goals < 8% [64 mmol/mol]) may be 
appropriate for patients with:
• a history of severe hypoglycemia,
• limited life expectancy, 
• advanced microvascular or macrovascular complications, 
• extensive comorbid conditions, 
• or long-standing diabetes, 
• appropriate glucose monitoring, and 
• effective doses of multiple glucose lowering agents 

including insulin. ADA 2021



Glycemic targets - HbA1c level



Glycemic targets - SMBG



< 45 years-old 45-65 years-old > 65 years-old

patients without

risk hypoglycemic

HbA1c <6.5%

GBM <6.5 mmol/l (<110 mg/dl)

GAM < 8.0 mmol/l (140 mg/dl)

HbA1c <7.0%

GBM <7.0 mmol/l (<126 mg/dl)

GAM < 9.0 mmol/l (162 mg/dl)

HbA1c <7.5%

GBM <7.5 mmol/l (<135 mg/dl)

GAM < 9.5 mmol/l (170 mg/dl)

Patients with risk of 

hypoglycemia

HbA1c <7.0%

GBM <7.0 mmol/l (<126 mg/dl)

GAM < 9.0 mmol/l (162 mg/dl)

HbA1c <7.5%

GBM <7.5 mmol/l (<135 mg/dl)

GAM < 9.5 mmol/l (170 mg/dl)

HbA1c <8.0%

GBM <8.0 mmol/l (<144 mg/dl)

GAM < 10.0 mmol/l (180 mg/dl)

Glycemic targets - HbA1c level, (SMBG)

GBM – level of blood sugar befor meal
GAF – level of blood sugar 2 hours after meals (eating)
Patients with risk of hypoglycemia:
Severe cardiovascular disease: sever arrhythmia (flutter
or fibrillation), myocardial infarction, stroke, pectoral angina

A severe decrease in kidney function (end-stage renal
failure)
severe liver disease (liver failure)
proliferative retinopathy
Severe mental illness
Severe syndrome of malabsorption0



Glycemic targets - CGM

ADA 2021-2023



ADA 2023



Blood pressure targets

ESC 2023-2021



↓LDL-cholesterol  1 mmol/l  - ↓ CV risk with 22%

Lipid profile control / target



Caz clinic.Lipid profile control / target



Weight reduction targets.

In patients with obesity and DM type 2, reducing weight is one of the
cornerstones of treatment.

Weight loss of 5-15% improves glycaemic control, lipid levels, and BP in 
overweight and obese adults with DM type 2.



HbA1c < 7.0% (<6.5%; <8.0%)

BP 120-130/70-80mmHg (aged < 65 years) 
BP 130-140/70-80 mmHg (aged > 65 years) 

LDL-colesterol < 2,6 - 1,8 - 1,4 mmol/l
< 100 – 70 – 55 mg/dl

Conclusion - Treatment targets for managing patients with DM

Weight loss 5-15%



Management of diabetes mellitus

TYPE  1 DM 

• Education + Lifestyle modification + 

• Insulin

• TYPE  2 DM

• Education + Lifestyle modification + 

• Noninsulinic agents

OR

• Noninsulinic agents + Insulin

OR

• Insulin 



• all people with diabetes should participate in diabetes self-management education 
and receive the support needed to facilitate the knowledge, decision-making, and 
skills mastery necessary for diabetes self-care 

• It is essential that people with diabetes understand their disorder and learn to 
handle all aspects of their management & educating patients about diabetes 
complications.

• Diabetes self-management education and support should be patient centered, may 
be given in group or individual settings and/ or use technology, and should be 
communicated with the entire diabetes care team.

Patient education



There are four critical times to evaluate the need for diabetes self-management
education to promote skills acquisition in support of regimen implementation,
medical nutrition therapy, and well-being:

• at diagnosis,

• annually and/or when not meeting treatment targets,

• when complicating factors develop (medical, physical, psychosocial),

• when transitions in life and care occur

Patient education



Lifestyle modification

Lifestyle modification

• Nutrition therapy

• Physical activity

• Non-smoking condition (smoking cessation)

• Sleep

• Stress prevention (behavirol support)



Lifestyle modification

Lifestyle modification

• Nutrition therapy

• Physical activity

• Non-smoking condition (smoking cessation)

• Sleep

• Stress prevention (behavirol support)



Goals of nutrition therapy for adults with diabetes

1. To promote and support healthful eating patterns, emphasizing a variety of
nutrient-dense foods in appropriate portion sizes, to improve overall health and:

• achieve and maintain body weight goals

• attain individualized glycemic, blood pressure, and lipid goals

• delay or prevent the complications of diabetes

2. To address individual nutrition needs based on personal and cultural preferences,
health literacy and numeracy, access to healthful foods, willingness and ability to
make behavioral changes, and existing barriers to change.

3. To maintain the pleasure of eating by providing nonjudgmental messages about
food choices while limiting food choices only when indicated by scientific evidence

4. To provide an individual with diabetes the practical tools for developing healthy
eating patterns rather than focusing on individual macronutrients, micronutrients, or
single foods.



Macronutrient distribution

• There is not an ideal percentage of calories from carbohydrate, protein, and fat for 
people with diabetes. 

• Macronutrient distribution should be based on

• an individualized assessment of current eating patterns, 

• preferences, 

• metabolic goals. 



carbohydrates

• Reducing overall carbohydrate intake - demonstrated improving glycemia and may
be applied in a variety of eating patterns that meet individual needs and
preferences.

• Carbohydrate intake should emphasize nutrient-dense carbohydrate sources that
are high in fiber and minimally processed. Eating plans should emphasize

• non-starchy vegetables,

• minimal added sugars,

• fruits,

• whole grains,

• dairy products.



carbohydrates

• People with diabetes and those at risk are advised to replace sugar-sweetened

beverages (including fruit juices) with water as much as possible in order to control

glycemia and weight and reduce their risk for cardiovascular disease and fatty liver

disease and should minimize the consumption of foods with added sugar that have

the capacity to displace healthier, more nutrient-dense food choice.



Protein

• Ingested protein - increase insulin response without increasing plasma glucose

concentrations. Therefore, carbohydrate sources high in protein should be

avoided when trying to treat or prevent hypoglycemia.

• protein intake goals should be individualized based on current eating patterns.

Some research has found successful management of type 2 diabetes with meal

plans including slightly higher levels of protein (20–30%), which may contribute to

increased satiety



Fat intake

• The type of fats consumed is more important than total amount of fat when
looking at metabolic goals and CVD risk, and it is recommended that the
percentage of total calories from saturated fats should be limited.

• Eating foods rich in long-chain ω-3 fatty acids, such as fatty fish (EPA and DHA)
and nuts and seeds (ALA), is recommended to prevent or treat cardiovascular
disease; however, evidence does not support a beneficial role for the routine use
of ω-3 dietary supplements.

• An eating plan emphasizing elements of a Mediterranean-style eating pattern
rich in monounsaturated and polyunsaturated fats may be considered to
improve glucose metabolism and lower cardiovascular disease risk.



• A variety of eating patterns are acceptable for the management of type 2 diabetes and
prediabetes. The Mediterranean-style, low-carbohydrate, vegetarian or plant-based
eating patterns are all examples of healthful eating patterns that have shown positive
results in research, but individualized meal planning should

• meal plans should be individualized, focus on:

• personal preferences (e.g., tradition, culture, religion),

• needs (physical activity, medication use, skills, resources)

• metabolic goals (health goals)

• Eating patterns should focus on the key factors :

• emphasize non-starchy vegetables,

• minimize added sugars and refined grains

• choose whole foods over highly processed foods to the extent possible

Eating Patterns and Meal Planning



Alcohol 

• Adults with diabetes who drink alcohol should do so in moderation (no more
than one drink per day for adult women and no more than two drinks per day for
adult men).

• Educating people with diabetes about the signs, symptoms, and self-
management of delayed hypoglycemia after drinking alcohol, especially when
using insulin or insulin secretagogues, is recommended. The importance of
glucose monitoring after drinking alcoholic beverages to reduce hypoglycemia
risk should be emphasized.



Nutrition therapy

Sodium:

• As for the general population, people with diabetes and prediabetes should
limit sodium consumption to <2,300 mg/day.

Nonnutritive sweeteners:

• The use of nonnutritive sweeteners may have the potential to reduce
overall calorie and carbohydrate intake if substituted for caloric (sugar)
sweeteners and without compensation by intake of additional calories
from other food sources.

• For those who consume sugar sweetened beverages regularly, a low-calorie
or nonnutritive-sweetened beverage may serve as a short-term
replacement strategy, but overall, people are encouraged to decrease both
sweetened and nonnutritive-sweetened beverages and use other
alternatives, with an emphasis on water intake.



Lifestyle modification

• Nutrition therapy

• Physical activity

• Sleep

• Non-smoking condition (smoking cessation)

• Stress prevention (behavirol support)



Physical activity

Exercise has been shown to
• improve blood glucose control

• reduce cardiovascular risk factors

• contribute to weight loss

• improve well-being





Lifestyle modification

• Nutrition therapy

• Physical activity

• Sleep

• Non-smoking condition (smoking cessation)

• Stress prevention (behavirol support)



Smoking cessation: tobacco and e-cigarettes

Smoking cessation - ↓ with 36% mortality

CV risk



Pharmacologic therapy for type 2 diabetes



Pharmacologic therapy for adults with type 2 diabetes
• Pharmacologic therapy should be guided by person-centered treatment factors, including comorbidities

and treatment goals:

▪ effects on cardiovascular and renal comorbidities,

▪ efficacy,

▪ hypoglycemia risk,

▪ impact on weight,

▪ cost and access,

▪ risk for side effects,

▪ and individual preferences

• In adults with type 2 diabetes and established/high risk of atherosclerotic cardiovascular disease, heart
failure, and/or chronic kidney disease, the treatment regimen should include agents that reduce
cardiorenal risk.

• Weight management is an impactful component of glucoselowering management in type 2 diabetes.
The glucose-lowering treatment regimen should consider approaches that support weight management
goals.



Pharmacologic therapy for adults with type 2 diabetes

• Early combination therapy can be considered in some individuals at treatment initiation to
extend the time to treatment failure.

• The early introduction of insulin should be considered if there is evidence of ongoing catabolism
(weight loss), if symptoms of hyperglycemia are present, or when A1C levels (>10%) or blood
glucose levels (>300mg/dL) are very high.

• Among individuals with type 2 diabetes who have established atherosclerotic cardiovascular
disease or indicators of high cardiovascular risk, established kidney disease, or heart failure, a
sodium–glucose cotransporter 2 inhibitor and/or glucagon-like peptide 1 receptor agonist with
demonstrated cardiovascular disease Benefit is recommended as part of the glucose-lowering
regimen and comprehensive cardiovascular risk reduction, independent of A1C and in
consideration of person-specific factors for details on cardiovascular risk reduction
recommendations).



Class Drugs 

Biguanides Metformin

SU 2nd generation Gliclazide, Glimepiride, Gliburide, Glipizide, 

Thiazolidinediones (TZDs) Pioglitason

Alpha-glucosidase inhibitors Acarboza, Miglitol

Meglitinides Repaglinide, Nateglinide

Dipeptidyl peptidase-IV (DPP-4) inhibitors Alogliptin, Saxagliptin, Sitagliptin, Linagliptin, Vildagliptin

GLP-1 receptor agonists Exenatide, Dulaglutide, Semaglutide, Liraglutid, Lixisenatid, Albiglutide

Dual GLP-1 Receptor/GIP Receptor Agonists Tirzepatide

SGLT2 inhibitors Ertugliflozin, Canagliflozin, Dapagliflozin, Empagliflozin

Amilin mimetics Pramlintid

Dopamine-2 agonists Bromcriptin

Bile acids sequestrants Colesevelam



Class Drugs 

Biguanides + iDPP4 Janumet (Metformin and Sitagliptin) Daltex (Metformin and vildagliptin)

Biguanides + iSGLT2 Xigduo (Metformin and dapagliflozin)

Insulin Basal

Prandial

Insulin + GLP-1 receptor agonists Xultophy (insulin degludec and liraglutide)

Suliqua (insulin glargine and lixisenadite)



Islet b-cell

Impaired Insulin Secretion

Neurotransmitter Dysfunction Decreased GlucoseUptake

Islet a-cell

Increased Glucagon Secretion

Increased Lipolysis

Increased Glucose Reabsorption

Decreased Incretin Effect

DeFronzo RA. Lilly Lecture: The triumvirate: β-cell, muscle, liver: a collusion responsible for NIDDM. Diabetes 1988; 37: 667–
687, De FronzoRA. Diabetes 2009

Increased HGP



Key classes of glucose lowering drugs



Key classes of glucose lowering drugs



Biguanides - Metformin

• Cellular mechanism -
activate AMP-kinase

• decreases hepatic
glucose production

• improves hepatic insulin
sensitivity but has only a
modest impact on
peripheral insulin-
mediated glucose
uptake (i.e., insulin 
resistance)



Biguanides - Metformin



Sulfonylureas  - 2nd generation

Cellular mechanism - closes KATP 
channels 

Primary  physiological action –

increase insulin secretion

Other effects

Sensitize β-cells to glucose

Limit glucose production in the liver

Decrease lipolysis

Decrease cleareance of insulin by liver

Anti-oxidative

Angiogenesis 



Sulfonylureas



Sulfanylureas - 2nd generation



Meglitinides

Cellular mechanism -
closes KATP channels 

Primary  physiological 
action –

increase insulin secretion

Faster onset (less than 30 
min), slower duration (4 
hours) than SU



Meglitinides

Indication
• can be useful when there is a need to specifically lower postprandial glucose 

levels (i.e., patients with fasting glucose in desired range but elevated post 
meal glucose levels).

Contraindications • Hepatic failure

Side effects • Hypoglycemia but the risk of severe hypoglycemia is less sulfonylureas
• Weight gain



Thiazolidindiones

Cellular 
mechanism -
activates the 
nuclear 
transcription 
factor PPARγ

Primary  
physiological 
action –

increase insulin-
sensitivity



Thiazolidindiones



α-glucosidase inhibitors

Cellular mechanism –
inhibits intestinal α-
glucosidase and 
pancreatic α-amylase

Primary  physiological 
action – slows 
intestinal 
carbohydrates  
digestion and 
absobtion



alpha-glucosidase inhibitors

Indication • are excellent drugs for lowering postprandial glucose levels.

Contraindications

• in patients with inflammatory bowel disease, colonic ulceration, intestinal obstruction
or those predisposed to intestinal obstruction, patients with chronic intestinal disease,
or conditions that will be worsened by the increased gas formation in the intestine

• in patients with cirrhosis
• should not be used in patients with a creatinine > 2 mg/dl

Side effects
• may give rise to elevations of serum transaminases and, in rare instances,

hyperbilirubinemia.
• Gastrointestinal side effects include flatulence, abdominal discomfort, and diarrhea

and are very commonly encountered



Intestinal secretion 

of GLP-1, GIP

GLP-1 (7-36)

GIP (1-42)

T1/2

GLP-1  1-2 min

GIP  5 min

GLP-1 (9-36)

GIP (3-42)

INCRETINS – INtestine SeCRETion INSulin
Effects of GLP and GIP

GLP 1
•Produced by L-cells – distal gut
(ileum and colon)

•Stimulated glucose-dependent
insulin release

•Suppresses hepatic glucose
output by inhibiting glucagon
secretion

•Inhibition of gastric emptying,
•Reduction of food intake and
body weight

•Enhances β-cell proliferation

GIP 
•Produced by K-cells – proximal
gut

•Stimulated glucose-dependent
insulin release

•Minimal effects on gastric
emptying,

•Potentially enhances β-cell
proliferation

•Stimulates glucagon secretion

Rothenberg P. Diabetes 2000, 49 (suppl 1), A 39, 

Deacon C. Diabetes  1995, 44, 1126-1131, Meier J. Diabetes 2004, 53,654-662

DPP-4

GLP1 receptor 
agonist

DPP4 inhibitors



GIP and GLP1 RA



DPP-4 inhibitors

Cellular mechanism –
inhibits DPP-4 activity, 
increasing postprandial 
incretins (GLP1, GIP) 
concentration 

Primary  physiological action 
– ↑insulin secretion (glucose 
dependent), 

↓ glucagon secretion 
(glucose dependent)



DPP-4 inhibitors



GLP-1 receptors agonists

Cellular mechanism –
activates GLP1 receptors

Primary  physiological action 
– ↑insulin secretion (glucose 
dependent), 

↓ glucagon secretion 
(glucose dependent)

Slows gastric empting

↑satiety



GLP-1 receptors agonists



GLP-1 receptor agonist recommendations

ADA/EASD 2022MACE - Major adverse cardiovascular event



GLP-1 receptors agonists



GIP and GLP1 RA



GIP and GLP1 RA

Advantage
• compared to GLP-1 receptor agonists is the greater decrease in weight and A1c levels.
• Significant weight loss

Contraindications • in patients with a personal or family history of medullary thyroid carcinoma or in
patients with MEN2.

Side effects • As with other GLP-1 receptor agonists nausea, diarrhea, vomiting, dyspepsia,
constipation, and decreased appetite are common side effects.



Glomerular filtration and glucose reabsorption

SGLT 2
•Primarlly expressed 
in kidney
•Responsible for 
majority of renal 
glucose 
reabsorption

SGLT 1
•Responsible for 
small portion of 
renal glucose 
reabsorption
•Prominent role in 
intestinal glucose 
absorption



SODIUM-GLUCOSE TRANSPORT PROTEIN 2 (SGLT2) INHIBITORS

Chau E, Henry S Nature  Reviews Drug Discovery 2010; DeFronzo R Diab Obes Metab 2012; 
Washburn W. J Med Chem 2009



SGLT2 Inhibitors



SGLT2 inhibitor recommendations

ADA/EASD 2019



SGLT2 Inhibitors



Insulin

Advantages

• it lowers glucose in a dose-dependent manner and thus can address almost any
level of blood glucose.

• being effective where other agents are not and should be considered as part of
any combination regimen when hyperglycemia is severe, especially if catabolic
features (weight loss, hypertriglyceridemia, ketosis) are present.

Disadvantages 
(Challenges)

• weight gain, the need for education and titration for optimal efficacy, risk of
hypoglycaemia, the need for regular glucose monitoring.

Indications

initiate insulin therapy for people who present with:
• blood glucose levels >300 mg/dL (16.7mmol/L) or HbA1C > 10% (86mmol/mol) or
• individual has symptoms of hyperglycemia (i.e., polyuria or polydipsia) or evidence

of catabolism (weight loss).
• ketosis



Insulin



Key classes of glucose lowering drugs for type 2 diabetic patients: 
predominant effect on fasting vs postprandial glucose

Drugs lowering fasting BG

• Metformin

• Sulphonylureas

• TZD

• Basal insulin

• Long acting GLP1 agonists

Drug lowering PPBG

• α-glucosidase inhibitors

• DPP4 inhibitors

• Glinides

• Prandial insulin

• SGLT2 inhibitors

• Short acting GLP1 agonists





Assessing risk of diabetes complications:

• ASCVD and heart failure history 

• ASCVD risk factors and 10-year ASCVD risk assessment 

• Staging of chronic kidney disease 

• Hypoglycemia risk 

• Assessment for retinopathy 

• Assessment for neuropathy

Goal setting 

• Set A1C/blood glucose/time-in-range target 

• Diabetes self-management goals

• If hypertension/dyslipidemia/obesity is present, establish blood pressure/ lipid / body weight target

Therapeutic treatment plans

• Lifestyle management

• Pharmacologic therapy: glucose lowering

• Pharmacologic therapy: cardiovascular and renal disease risk factors

• Use of glucose monitoring and insulin delivery devices

• Referral to diabetes education and medical specialists (as needed)

key components of the comprehensive diabetes medical evaluation at 
initial and follow-up visits



Treatment initiation

1. HbA1c

• Level of HbA1c - at the visit of patient
• Level of HbA1c - glycemic target
• The difference between the level of HbA1c at the visit of patient and the level of 

HbA1c as glycemic target

2. Diabetes complications/A concomitant illness (comorbidites)

• ASCVD
• CKD
• HF

• Hypoglycemia risk
• BMI



Treatment initiation – HbA1c

HbA1c - The difference between the level of HbA1c at the 
visit of patient and the level of HbA1c as glycemic target

< 1,5% 1,5 – 2,5% > 2,5%

Start 1 agent Start 2 agents Start insulin



Strategia inițierii terapiei în diabet zaharat de tip 2 – HbA1c



Treatment initiation

2. Diabetes complications/A concomitant illness (comorbidites)

• ASCVD
• CKD
• HF

• Hypoglycemia risk
• BMI



Treatment initiation – ASCVD/HF/CKD











Insulin



Insulin
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