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• Perform the A1C test at least two times a year in patients 

who are meeting treatment goals (and who have stable 

glycemic control).

• .Perform the A1C test quarterly in patients whose therapy 

has changed or who are not meeting glycemic goals. 

• Point-of-care testing for A1C provides the opportunity for 

more timely treatment changes

• A1C reflects average glycemia over approximately 3 

months. 



• The A1C test is an indirect measure of average glycemia

and, as such, is subject to limitations. As with any 

laboratory test, there is variability in the measurement 

of A1C.

• Although such variability is less on an intraindividual

basis than that of blood glucose measurements, 

clinicians should exercise judgment when using A1C as 

the sole basis for assessing glycemic control, particularly 

if the result is close to the threshold that might prompt 

a change in medication therapy.



• Conditions that affect red blood cell turnover 

(hemolytic and other anemias, glucose-6-phosphate 

dehydrogenase deficiency, recent blood transfusion, use 

of drugs that stimulate erythropoesis, end-stage kidney 

disease, and pregnancy) may result in discrepancies 

between the A1C result and the patient’s true mean 

glycemia.



• Other measures of average glycemia such as 

fructosamine and 1,5-anhydroglucitol are available, but 

their translation into average glucose levels and their 

prognostic significance are not as clear as for A1C.



• A1C does not provide a measure of glycemic variability or 

hypoglycemia. For patients prone to glycemic variability, 

especially patients with type 1 diabetes or type 2 diabetes 

with severe insulin deficiency, glycemic control is best 

evaluated by the combination of results from SMBG or 

CGM and A1C.



• Time in range (TIR) is associated with the risk of 

microvascular complications and should be an acceptable 

end point for clinical trials and can be used for 

assessment of glycemic control. Additionally, time below 

target (,70 and ,54 mg/dL [3.9 and 3.0 mmol/L]) and time 

above target (.180 mg/dL [10.0 mmol/L]) are useful 

parameters for reevaluation of the treatment regimen.



• Integrating SMBG and CGM results into diabetes 

management can be useful for guiding medical nutrition 

therapy and physical activity, preventing hypoglycemia, 

and adjusting medications.



• On the basis of provider judgement and patient 

preference, achievement of lower A1C 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 A1C goals (such as ,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 in whom 

the goal is difficult to achieve despite diabetes.



• Achieving A1C targets of ,7% (53 mmol/mol) has been 

shown to reduce microvascular complications of type 1 

and type 2 diabetes when instituted early in the course of 

disease

• There is evidence for a cardiovascular benefit of intensive 

glycemic control after long-term follow-up of cohorts 

treated early in the course of type 1 diabetes to be 

associated with a modest reduction in allcause mortality.



• In type 2 diabetes, there is evidence that more intensive 

treatment of glycemia in newly diagnosed patients may 

reduce long-term CVD rates

• Those patients with long duration of diabetes, a known 

history of hypoglycemia, advanced atherosclerosis, or 

advanced age/frailty may benefit from less aggressive 

targets

• Severe hypoglycemia is a potent marker of high absolute 

risk of cardiovascular events and mortality.





GLYCEMIC TARGETS

Glycemic Targets: 

Standards of Medical Care in Diabetes - 2020. Diabetes Care 2020;43(Suppl. 1): S66-S76



HYPOGLYCEMIA

GLYCEMIC TARGETS

• Individuals at risk for hypoglycemia should be asked about 

symptomatic and asymptomatic hypoglycemia at each 

encounter.

• In patients taking medication that can lead to 

hypoglycemia, investigate, screen, and assess risk for or 

occurrence of unrecognized hypoglycemia, considering 

that patients may have hypoglycemia unawareness. 

• . 



GLYCEMIC TARGETS

Glycemic Targets: 

Standards of Medical Care in Diabetes - 2020. Diabetes Care 2020;43(Suppl. 1): S66-S76



• Glucose (15–20 g) is the preferred treatment for the 

conscious individual with blood glucose <70 mg/dL [3.9 

mmol/L]), although any form of carbohydrate that 

contains glucose may be used. Fifteen minutes after 

treatment, if SMBG shows continued hypoglycemia, the 

treatment should be repeated. Once SMBG returns to 

normal, the individual should consume a meal or snack 

to prevent recurrence of hypoglycemia.



HYPOGLYCEMIA (CONTINUED)
GLYCEMIC TARGETS

• Glucagon should be prescribed for all individuals at 

increased risk of level 2 hypoglycemia, defined as blood 

glucose <54 mg/dL (3.0 mmol/L), so it is available should it 

be needed. Caregivers, school personnel, or family 

members of these individuals should know where it is and 

when and how to administer it. Glucagon administration is 

not limited to health care professionals, particularly with the 

availability of intranasal and stable soluble glucagon 

available in autoinjector pens. E



• Hypoglycemia unawareness or one or more episodes 

of level 3 hypoglycemia should trigger hypoglycemia 

avoidance education and reevaluation of the treatment 

regimen. E



HYPOGLYCEMIA (CONTINUED)

GLYCEMIC TARGETS

• Insulin-treated patients with hypoglycemia unawareness, 

one level 3 hypoglycemic event, or a pattern of unexplained 

level 2 hypoglycemia should be advised to raise their 

glycemic targets to strictly avoid hypoglycemia for at least 

several weeks in order to partially reverse hypoglycemia 

unawareness and reduce risk of future episodes. A

• Ongoing assessment of cognitive function is suggested 

with increased vigilance for hypoglycemia by the clinician, 

patient, and caregivers if low cognition or declining 

cognition is found. B



• Hypoglycemia prevention is a critical component of 

diabetes management.

• . Situations that increase their risk of hypoglycemia

 fasting for tests or procedures

 delay of meals

 during and after the consumption of alcohol

 during and after intense exercise

 during sleep. 



• Overall, real-time CGM appears to be a useful tool for 

decreasing time spent in hypoglycemia range in people 

with impaired awareness.



• Stressful events (e.g., illness, trauma, surgery, etc.) may 

worsen glycemic control and precipitate diabetic 

ketoacidosis or nonketotic hyperglycemic hyperosmolar 

state

• Sick days rules :

 More frequent monitoring of blood glucose

 ketosis-prone patients also require urine or blood ketone 

monitoring

 ketosis, vomiting, or alteration in the level of consciousness, 

marked  hyperglycemia requires temporary adjustment of 

the treatment regimen and immediate interaction with 

the diabetes care team.

 Adequate fluid and caloric intake must be ensured. 



CARDIOVASCUL A
R DISEASE AND 

RISK 
MANAGEMENT



Cardioprotection is a priority consideration for 

patients with T2D 

Life expectancy is reduces by ~6 years in 

patients with DM and ~ 12 y in DM and CVD 

Change in paradigm in management of diabetes 

from glucocentric to cardiocentric approaches



STATIN THERAPY AND BLOOD PRESSURE CONTROL 
DECREASE CHD RISK TO A GREATER EXTENT THAN 
TARGETING GLUCOSE LOWERING

• This figure, based on data discussed in, albeit the three estimates 

derived from different patient populations, shows that vascular 

benefits from lipid-lowering with statins and BP lowering are 

considerably greater than those achieved from glucose-

lowering in patients with type 2 diabetes. The same broad 

conclusion has been reached by others, contributing to a paradigm shift 

in our understanding of the best current methods for CVD risk reduction 

in diabetes





• Recent studies have found that rates of incident heart 

failure hospitalization (adjusted for age and sex)were 

twofold higher in patients with diabetes compared with 

those without People with diabetes may have heart failure 

with preserved ejection fraction (HFpEF) or with reduced 

ejection fraction (HFrEF).

• For prevention and management of both ASCVD and heart 

failure, cardiovascular risk factors should be systematically 

assessed at least annually in all patients with diabetes.



• These risk factors include obesity/overweight, 

hypertension, dyslipidemia, smoking, a family history of 

premature coronary disease, chronic kidney disease, and 

the presence of albuminuria.



• Randomized clinical trials have demonstrated 

unequivocally that treatment of hypertension to blood 

pressure,140/90 mmHg reduces cardiovascular events as 

well as microvascular complications

• . Therefore, patients with type 1 or type 2 diabetes who 

have hypertension should, at a minimum, be treated to 

blood pressure targets of ,140/90 mmHg.



• Potential adverse effects of antihypertensive therapy 

(e.g., hypotension, syncope, falls, acute kidney injury, and 

electrolyte abnormalities) should also be taken into 

account .

• Patients with older age, chronic kidney disease, and 

frailty have been shown to be at higher risk of adverse 

effects of intensive blood pressure control .  

•

• In addition, patients with orthostatic hypotension, 

substantial comorbidity, functional limitations, or 

polypharmacy may be at high risk of adverse effects, and 

some patients may prefer higher blood pressure targets 

to enhance quality of life. 



• .

• Patients with low absolute cardiovascular risk (10-year 

ASCVD risk <15%) or with a history of adverse effects of 

intensive blood pressure control or at high risk of such 

adverse effects should have a higher blood pressure target. 

In such patients, a blood pressure target of ,140/90 mmHg 

is recommended, if it can be safely attained.



• Resistant hypertension is defined as blood pressure 

>140/90 mmHg despite a therapeutic strategy that 

includes appropriate lifestyle management plus a diuretic 

and two other antihypertensivedrugs belonging to 

different classes at adequate doses. Prior to diagnosing 

resistant hypertension, a number of other conditions 

should be excluded, including medication nonadherence, 

white coat hypertension, and secondary hypertension



SCREENING AND DIAGNOSIS

CARDIOVASCULAR DISEASE AND RISK MANAGEMENT

• Blood pressure should be measured at every routine 

clinical visit. Patients found to have elevated blood 

pressure ≥140/90 mmHg) should have blood pressure 

confirmed using multiple readings, including 

measurements on a separate day, to diagnose 

hypertension. B

• All hypertensive patients with diabetes should monitor 

their blood pressure at home. B



TREATMENT GOALS
CARDIOVASCULAR DISEASE AND RISK MANAGEMENT

• For individuals with diabetes and hypertension at higher 

cardiovascular risk existing ASCVD or 10-year ASCVD risk 

≥15%), a blood pressure target of <130/80 mmHg may be 

appropriate, if it can be safely attained. C

• For individuals with diabetes and hypertension at lower risk 

for cardiovascular disease (10-year ASCVD risk <15%), treat 

to a blood pressure target of <140/90 mmHg. A



TREATMENT GOALS (CONTINUED)

CARDIOVASCULAR DISEASE AND RISK MANAGEMENT

• In pregnant patients with diabetes and preexisting 

hypertension, a blood pressure target of ≤135/85 

mmHg is suggested in the interest of reducing 

the risk for accelerated maternal hypertension A

and minimizing impaired fetal growth. E



TREATMENT STRATEGIES—LIFESTYLE 
INTERVENTION 

CARDIOVASCULAR DISEASE AND RISK MANAGEMENT

• For patients with blood pressure >120/80 mmHg, lifestyle 

intervention consists of weight loss if overweight or obese, 

a Dietary Approaches to Stop Hypertension (DASH)-style 

eating pattern including reducing sodium and increasing 

potassium intake, moderation of alcohol intake, and 

increased physical activity. A



TREATMENT STRATEGIES—
PHARMACOLOGIC INTERVENTIONS 

CARDIOVASCULAR DISEASE AND RISK MANAGEMENT

• Patients with confirmed office-based blood pressure 

≥140/90 mmHg should, in addition to lifestyle therapy, have 

prompt initiation and timely titration of pharmacologic 

therapy to achieve blood pressure goals. A

• Patients with confirmed office-based blood pressure 

≥160/100 mmHg should, in addition to lifestyle therapy, 

have prompt initiation and timely titration of two drugs or a 

single-pill combination of drugs demonstrated to reduce 

cardiovascular events in patients with diabetes. A



• Treatment for hypertension should include drug 

classes demonstrated to reduce cardiovascular 

events in patients with diabetes (ACE inhibitors,  

angiotensin receptor blockers, thiazide-like 

diuretics, or dihydropyridine calcium channel 

blockers). A



TREATMENT STRATEGIES—
PHARMACOLOGIC INTERVENTIONS 
(CONTINUED) 

CARDIOVASCULAR DISEASE AND RISK MANAGEMENT

• Multiple-drug therapy is generally required to achieve 

blood pressure  targets. However, combinations of ACE 

inhibitors and angiotensin receptor blockers and 

combinations of ACE inhibitors or angiotensin receptor 

blockers with direct renin inhibitors should not be used. A







LIPID 
MANAGEMENT



TGApo BNon-

HDL-C

LDL-CRisk factors and 10-year riskRisk 

category

<150

<70

<80

<55Progressive ASCVD including unstable angina

• Established clinical ASCVD plus diabetes or CKD ≥3 or HeFH

• History of premature ASCVD (<55 y, male; <65 y, female)

Extreme 

risk

<150<80<100

<70

• Established clinical ASCVD or recent hospitalization for ACS, 

carotid, or peripheral vascular disease, or 10-year risk >20%

• Diabetes with ≥1 risk factor(s)

• CKD ≥3 with albuminuria

• HeFH

Very high 

risk

<150<90<130<100• ≥2 risk factors and 10-year risk 10-20%

• Diabetes or CKD ≥3 with no other risk factors

high risk

<150<90<130<100• <2 risk factors and 10-year risk <10%Moderate 

risk

<150NA<160<130• No risk factorsLow risk



• Randomized trials of statin therapy (mean follow-up 4.3 

years), demonstrate a 9% proportional reduction in all-

cause mortality and 13% reduction in vascular mortality 

for each mmol/L (39 mg/dL) reduction in LDL cholesterol 

• High-intensity statin therapy will achieve approximately a 

>50% reduction in LDL cholesterol, and moderate-

intensity statin regimens achieve 30–49% reductions in 

LDL cholesterol. Low-dose statin therapy is generally not 

recommended in patients with diabetes but is sometimes 

the only dose of statin that a patient can tolerate. For 

patients who do not tolerate the intended intensity of 

statin, the maximally tolerated statin dose should be used.



• For primary prevention, moderate-dose statin therapy is 

recommended for those 40 years and older ,though high-

intensity therapy may be considered on an individual basis 

in the context of additional ASCVD risk factors. 



• Furthermore, for patients with diabetes whose ASCVD risk 

is >20%, an ASCVD risk equivalent, the same high-intensity 

statin therapy is recommended as for those with 

documented ASCVD.

• As such, recent guidelines recommend that in patients with 

diabetes who are at higher risk, especially those with 

multiple ASCVD risk factors or aged 50–70 years, it is 

reasonable to prescribe high-intensity statin therapy 



• Very little clinical trial evidence exists for patients with 

type 2 diabetes under the age of 40 years or for patients 

with type 1 diabetes of any age. 

• In patients over the age of 75, continuation of statin 

treatment or initiation of statin treatment depends upon 

atherosclerotic cardiovascular disease risk, prognosis, 

potential interacting medications, polypharmacy, mental 

health, and the wishes of the patient.



• For patients who are younger than 40 years of age and/or 

have type 1 diabetes with other ASCVD risk factors, it is 

recommended that the patient and health care provider 

discuss the relative benefits and risks and consider the use 

of moderate-intensity statin therapy.

• For patients of all ages with diabetes and ASCVD, high-

intensity statin therapy should be added to lifestyle 

therapy. A



• Severe hypertriglyceridemia (fasting triglycerides >500 

mg/dL and especially .1,000 mg/dL)may warrant 

pharmacologic therapy (fibric acid derivatives and/or fish 

oil) to reduce the risk of acute pancreatitis. Moderate- or 

high-intensity statin therapy should also be used as 

indicated to reduce risk of cardiovascular events

• In patients with moderate hypertriglyceridemia, lifestyle 

interventions, treatment of secondary factors, and 

avoidance of medications that might raise triglycerides 

are recommended.



• In adults with type 2 diabetes on a statin at low-density 

lipoprotein goal with residual triglycerides over 

150 mg/dL (1.7 mmol/L) and with two additional 

traditional risk factors or risk-enhancing factors, we 

suggest adding eicosapentaenoic acid ethyl ester to 

reduce cardiovascular risk.( 4 g/day of eicosapentaenoic

acid ethyl ester)

• If eicosapentaenoic acid ethyl ester is not available or accessible, 

then it is reasonable to consider a fibrate such as fenofibrate. 



• Intensify lifestyle therapy and optimize glycemic control 

for patients with elevated triglyceride levels (≥150 mg/dL

[1.7mmol/L]) and/or low HDL cholesterol (<40 mg/dL [1.0 

mmol/L] for men, <50 mg/dL [1.3 mmol/L] for women). C



• combination therapy with a statin and niacin is not 

recommended given the lack of efficacy on major ASCVD 

outcomes and increased side effects.

• Statin plus fibrate combination therapy has not been 

shown to improve atherosclerotic cardiovascular disease 

outcomes and is generally not recommended. A



LIPID MANAGEMENT—ONGOING 
THERAPY AND MONITORING WITH LIPID 
PANEL

CARDIOVASCULAR DISEASE AND RISK MANAGEMENT

• In adults not taking statins or other lipid-lowering therapy, 

it is reasonable to obtain a lipid profile at the time of 

diabetes diagnosis, at an initial medical evaluation, and 

every 5 years thereafter if under the age of 40 years, or 

more frequently if indicated. E

• Obtain a lipid profile at initiation of statins or other lipid-

lowering therapy, 4–12 weeks after initiation or a change in 

dose, and annually thereafter as it may help to monitor the 

response to therapy and inform medication adherence. E



CARDIOVASCULAR DISEASE AND RISK MANAGEMENT



• Recommendations for using aspirin as primary prevention 

include both men and women aged >50 years with diabetes 

and at least one additional major risk factor (family history 

of premature ASCVD, hypertension, dyslipidemia, smoking, 

or chronic kidney disease/albuminuria) who are not at 

increased risk of bleeding (e.g., older age, anemia, renal 

disease)

• For patients over the age of 70 years (with or without 

diabetes), the balance appears to have greater risk than 

benefit .Thus, for primary prevention, the use of aspirin 

needs to be carefully considered and may generally not be 

recommended. Aspirin may be considered in the context 

of high cardiovascular risk with low bleeding risk, but 

generally not in older adults.



• Aspirin is not recommended for those at low risk of 

ASCVD (such as men and women aged ,50 years with 

diabetes with no other major ASCVD risk factors) as the 

low benefit is likely to be outweighed by the risks of 

bleeding. Clinical judgment should be used for those at 

intermediate risk (younger patients with one or more risk 

factors or older patients with no risk factors) until further 

research is available

• Aspirin use in patients aged <21 years is generally 

contraindicated due to the associated risk of Reye 

syndrome.



ANTIPLATELET AGENTS

CARDIOVASCULAR DISEASE AND RISK MANAGEMENT

• Use aspirin therapy (75–162 mg/day) as a secondary 

prevention strategy in those with diabetes and a history of 

atherosclerotic cardiovascular disease. A

• For patients with atherosclerotic cardiovascular disease and 

documented aspirin allergy, clopidogrel (75 mg/day) should 

be used. B

• Dual antiplatelet therapy (with low-dose aspirin and a P2Y12 

inhibitor) is reasonable for a year after an acute coronary 

syndrome A and may have benefits beyond this period. B



• Aspirin therapy (75–162 mg/day) may be considered as 

a primary prevention strategy in those with diabetes 

who are at increased cardiovascular risk, after a 

comprehensive discussion with the patient on the 

benefits versus the comparable increased risk of 

bleeding. A



CARDIOVASCULAR DISEASE—
TREATMENT 

CARDIOVASCULAR DISEASE AND RISK MANAGEMENT

• In patients with known ASCVD, consider ACE inhibitor or 

angiotensin receptor blocker therapy to reduce the risk of 

cardiovascular events. B

• In patients with prior myocardial infarction, b-blockers 

should be continued for at least 2 years after the event. B



• In patients with type 2 diabetes with stable heart failure, 

metformin may be continued for glucose lowering if eGFR

remains >30 mL/min but should be avoided in unstable or 

hospitalized patients with heart failure. B



CARDIOVASCULAR DISEASE—TREATMENT 
(CONTINUED) 

CARDIOVASCULAR DISEASE AND RISK MANAGEMENT

• In patients with type 2 diabetes and established ASCVD, 

multiple ASCVD risk factors, or diabetic kidney disease, 

a sodium–glucose cotransporter 2 inhibitor with 

demonstrated cardiovascular benefit is recommended to 

reduce the risk of major adverse cardiovascular events 

and heart failure hospitalization. A



• In patients with type 2 diabetes and established 

ASCVD or multiple risk factors for ASCVD, a 

glucagon-like peptide 1 receptor agonist with 

demonstrated cardiovascular benefit is recommended 

to reduce the risk of major adverse cardiovascular 

events. A

• In patients with type 2 diabetes and established heart 

failure, a sodium– glucose cotransporter 2 inhibitor 

may be considered to reduce risk of heart failure 

hospitalization. C



• In adults with type 2 diabetes with chronic kidney disease stages 1–

4 and post renal transplant, we suggest statin therapy, irrespective 

of the cardiovascular risk score, to reduce cardiovascular risk. 

• When selecting the statin, consider the renal clearance of the statin. 

Pitavastatin, pravastatin, and rosuvastin all have at least partial 

clearance through the kidney, whereas atorvastatin, fluvastatin, 

lovastatin, and simvastatin are cleared via the liver.

• All statins require dose adjustments in chronic kidney disease, 

except for atorvastatin and fluvastatin.



• In adults with type 2 diabetes and diabetic retinopathy, we suggest 

fibrates in addition to statins to reduce retinopathy progression. 

(2⊕OOO)

• The preferred fibrate is fenofibrate.

• In adults with type 1 diabetes, age 40 years and older and/or with 

duration of diabetes >20 years, and/or microvascular 

complications, we suggest statin therapy, irrespective of the 

cardiovascular risk score, to reduce cardiovascular risk. 

(2⊕OOO)



• In adults with type 1 diabetes with obesity, or with high 

triglycerides and low high-density lipoprotein cholesterol, we 

suggest statin therapy, irrespective of the cardiovascular risk 

score, to reduce cardiovascular risk. (2⊕OOO)



PHARMACOLOGIC 

APPROACHES TO GLYCEMIC 

TREATMENT



Type 2 Diabetes 

• Oral agents Metformin, Sulfonylureas, TZDs, DPP4 

inhibitors SGLT2 inhibitors 

• Injectable GLP-1 Receptor Agonists Insulins Short-

acting Long-acting



Innovations and New Developments 

 Pumps 

 CGM

 Artificial pancreas

 Implantable pumps 

 Insulin and glucagon in pumps

 Inhaled insulin

 Oral insulin



• Basal insulin alone is the most convenient initial insulin 

regimen and can be added to metformin and other oral 

agents. 

• Starting doses : 0.1–0.2 units/kg/day and the degree of 

hyperglycemia, with individualized titration over days to 

weeks as needed. 

• The principal action of basal insulin is to restrain hepatic 

glucose production and limit hyperglycemia overnight and 

between meals.



• NPH insulin or a long-acting insulin analog. 

• In clinical trials, long-acting basal analogs (U-100 glargine 

or detemir) have been demonstrated to reduce the risk of 

symptomaticand nocturnal hypoglycemia compared with 

NPH insulin , although these advantages are modest and 

may not persist.  

• Longer-acting basal analogs (U-300 glargine or degludec) 

may convey a lower hypoglycemia risk compared with U-

100 glargine when used in combination with oral agents.



• Despite evidence for reduced hypoglycemia with newer, 

longer-acting basal insulin analogs in clinical trial 

settings, in practice these effects may be modest 

compared with NPH insulin.



• Consideration of cost is an important component of 

effective management. 

• For many patients with type 2 diabetes (e.g., individuals 

with relaxed A1C goals, low rates of hypoglycemia, and 

prominent insulin resistance, as well as those with cost 

concerns), human insulin (NPH and regular) may be the 

appropriate choice of therapy . 

• Human regular insulin, NPH, and 70/30 NPH/regular.



• Prandial Insulin :

• A dose of 4 units or 10% of the amount of basal insulin at 

the largest meal or the meal with the greatest 

postprandial excursion is a safe estimate for initiating 

therapy. 



• People with type 2 diabetes are generally more insulin 

resistant than those with type 1 diabetes, require 

higher daily doses (1 unit/kg), and have lower rates of 

hypoglycemia . 

• With significant additions to the prandial insulin dose, 

particularly with the evening meal, consideration 

should be given to decreasing basal insulin.



• Meta-analyses of trials comparing rapid-acting insulin 

analogs with human regular insulin in patients with type 

2 diabetes have not reported important differences in 

A1C or hypoglycemia.



• Concentrated insulin
• U-500 regular insulin

• Regular U-500 has distinct pharmacokinetics with 

delayed onset and longer duration of action, has 

characteristics more like an intermediate-acting (NPH) 

insulin, and can be used as two or three daily injections. 

• U-300 glargine and U-200 degludec :

• allow higher doses of basal insulin administration per 

volume used. U-300 glargine has a longer duration of 

action than U-100 glargine but modestly lower efficacy 

per unit administered . 



• The concentrated preparations may be more convenient 

and comfortable for patients to inject and may improve 

adherence in those with insulin resistance who require 

large doses of insulin. 

• While U-500 regular insulin is available in both prefilled 

pens and vials (a dedicated syringe was approved in July 

2016), other concentrated insulins are available only in 

prefilled pens to minimize the risk of dosing errors.



• Inhaled Insulin :

• for prandial use with a limited dosing range; studies in 

people with type 1 diabetes suggest rapid 

pharmacokinetics

• . A pilot study found evidence that compared with 

injectable rapid-acting insulin, supplemental doses of 

inhaled insulin taken based on postprandial glucose levels 

may improve blood glucose management without 

additional hypoglycemia or weight gain .



• Inhaled insulin is contraindicated in patients with chronic 

lung disease, such as asthma and chronic obstructive 

pulmonary disease, and is not recommended in patients 

who smoke or who recently stopped smoking. All 

patients require spirometry (FEV1) testing to identify 

potential lung disease prior to and after starting inhaled 

insulin therapy.



• Combination Injectable Therapy

• If basal insulin has been titrated to an acceptable 

fasting blood glucose level (or if the dose is .0.5 

units/kg/day) and A1C remains above target, consider 

advancing to combination injectable therapy. 



• This approach can use a GLP-1 RA added to basal insulin or 

multiple doses of insulin. 

• The combination of basal insulin and GLP-1 RA has potent 

glucose-lowering actions and less weight gain and 

hypoglycemia compared with intensified insulin regimens .

• Two different once-daily fixed-dual combination products 

containing basal insulin plus a GLP-1 RA are available: 

insulin glargine plus lixisenatid and insulin degludec plus 

liraglutide.



• Intensification of insulin treatment can be done by 

adding doses of prandial to basal insulin. Starting with a 

single prandial dose with the largest meal of the day is 

simple and effective, and it can be advanced to a 

regimen with multiple prandial doses if necessary.



• In a patient on basal insulin in whom additional prandial 

coverage is desired, the regimen can be converted to two 

doses of a premixed insulin.

• Each approach has advantages and disadvantages. For 

example, basal/prandial regimens offer greater flexibility 

for patients who eat on irregular schedules. 

• Moreover,human insulins,separately,self-mixed, or as 

premixed NPH/regular (70/30) formulations, are less 

costly alternatives to insulin analogs.



• When initiating combination injectable therapy, 

metformin therapy should be maintained while 

sulfonylureas and DPP-4 inhibitors are typically 

discontinued. 

• In patients with suboptimal blood glucose control, 

especially those requiring large insulin doses, adjunctive 

use of a thiazolidinedione or an SGLT2 inhibitor may help 

to improve control and reduce the amount of insulin 

needed, though potential side effects should be 

considered. 



PHARMACOLOGIC THERAPY FOR TYPE 
1 DIABETES

PHARMACOLOGIC APPROACHES TO GLYCEMIC TREATMENT

• Most people with type 1 diabetes should be treated with 

multiple daily injections of prandial and basal insulin, or 

continuous subcutaneous insulin infusion. A

• Most individuals with type 1 diabetes should use rapid-

acting insulin analogs to reduce hypoglycemia risk. A

• Patients with type 1 diabetes should be trained to match 

prandial insulin doses to carbohydrate intake, premeal 

blood glucose, and anticipated physical activity. C



• 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% [86 mmol/mol]) or blood glucose levels (≥300 

mg/dL [16.7 mmol/L]) are very high. E



PHARMACOLOGIC THERAPY FOR TYPE 
2 DIABETES (CONTINUED)

PHARMACOLOGIC APPROACHES TO GLYCEMIC TREATMENT

• In patients with type 2 diabetes who need greater glucose 

lowering than can be obtained with oral agents, glucagon-

like peptide 1 receptor agonists are preferred to insulin 

when possible. B



• Intensification of treatment for patients with type 2 

diabetes not meeting treatment goals should not be 

delayed. B

• The medication regimen and medication-taking 

behavior should be reevaluated at regular intervals 

(every 3–6months) and adjusted as needed to 

incorporate specific factors that impact choice of 

treatment .E










