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INSULININSULIN

http://www.niddk.nih.gov/healthhttp://www.niddk.nih.gov/health--information/healthinformation/health--
topics/Diabetes/causestopics/Diabetes/causes--diabetes/Pages/index.aspxdiabetes/Pages/index.aspx
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Complications of DiabetesComplications of Diabetes
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Microvascular ComplicationsMicrovascular Complications

Eye Problems

Foot Problems

Type 2 diabetes, Type 2 diabetes, 
the metabolic syndrome the metabolic syndrome 
and and cardiovascular disease cardiovascular disease 
in in EuropeEurope
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Nerve Problems
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ManagementManagement
• ACE inhibitor / Angiotensin receptor 

blocker recommended for patient with 
modestly elevated urine albumin 
excretion

• Referral for evaluation for renal

• ACE inhibitor / Angiotensin receptor 
blocker recommended for patient with 
modestly elevated urine albumin 
excretion

• Referral for evaluation for renalReferral for evaluation for renal 
replacement treatment in advanced 
kidney disease

Referral for evaluation for renal 
replacement treatment in advanced 
kidney disease

Diabetes Care Volume 39, Supplement 1, January 2016Diabetes Care Volume 39, Supplement 1, January 2016

Diabetic NeuropathyDiabetic Neuropathy
• Sensorimotor neuropathy 

• Autonomic neuropathy

• Mononeuropathy

• Sensorimotor neuropathy 

• Autonomic neuropathy

• Mononeuropathy

• Proximal motor neuropathy• Proximal motor neuropathy

Sensorimotor NeuropathySensorimotor Neuropathy
• Patients may be asymptomatic 

• Early symptoms caused by small fiber 

involvement - pain and dysthesias

• Large fiber involvement causes

• Patients may be asymptomatic 

• Early symptoms caused by small fiber 

involvement - pain and dysthesias

• Large fiber involvement causesLarge fiber involvement causes 

numbness and Loss of Protective 

Sensation

• In diabetic patients sensory 

neuropathy usually predominates

Large fiber involvement causes 

numbness and Loss of Protective 

Sensation

• In diabetic patients sensory 

neuropathy usually predominates

Diabetic NeuropathyDiabetic Neuropathy
• Screening

– Type 1 diabetes > 5 years 

– Type 2 diabetes

A t h ld i l d 10

• Screening

– Type 1 diabetes > 5 years 

– Type 2 diabetes

A t h ld i l d 10• Assessment should include - 10g 

monofilament testing and at least 

one of the following tests:

– Pinprick, temperature or 

vibration sensation

• Assessment should include - 10g 

monofilament testing and at least 

one of the following tests:

– Pinprick, temperature or 

vibration sensation

Diabetic NeuropathyDiabetic Neuropathy
• Treatment

– Optimize blood sugar control

– Medications

• Treatment

– Optimize blood sugar control

– Medications
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The combination of nerve damage The combination of nerve damage 
and insufficient blood supply in the and insufficient blood supply in the 
legs and feet of people with legs and feet of people with 
diabetes often leads to painful diabetes often leads to painful 

Type 2 diabetes, Type 2 diabetes, the the metabolic syndrome and cardiovascular metabolic syndrome and cardiovascular 
disease in Europedisease in Europe

ulcers, infection and gangrene. This ulcers, infection and gangrene. This 
can ultimately result in amputation can ultimately result in amputation 
and even death. and even death. 
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Foot CareFoot Care
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Foot CareFoot Care
• Stop smoking to improve blood flow to 

your feet

• Wear Shoes and Socks at All times

– Never walk barefoot
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– 2 - 4 times increased risk 

compared to general population

Greater incidence of “Silent MI”
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Macrovascular ComplicationsMacrovascular Complications

– Greater incidence of Silent MI  

• Likely due to sensory 

neuropathy

• May present as CHF 
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• May present as CHF 

• Peripheral Vascular Disease
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• Cardiovascular risk factors should be 

systematically assessed annually:

– Smoking
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• Cardiovascular risk factors should be 

systematically assessed annually:
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– Dyslipidemia

– Family history of premature 

coronary disease

– Presence of albuminuria

– Hypertension

– Dyslipidemia

– Family history of premature 
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HypertensionHypertension
• Systolic blood pressure goal < 140

• Diastolic blood pressure goal < 90

• Lifestyle modification for BP > 120/80

• Systolic blood pressure goal < 140

• Diastolic blood pressure goal < 90

• Lifestyle modification for BP > 120/80

• Pharmacological therapy for 

confirmed office - based blood 

pressure > 140/90

• Pharmacological therapy for 

confirmed office - based blood 

pressure > 140/90
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HyperlipidemiaHyperlipidemia
• Lipid profile at the time of diagnosis

• Lifestyle modification

• Lipid profile at the time of diagnosis

• Lifestyle modification

Anti - Platelet TherapyAnti - Platelet Therapy
• Primary prevention in Diabetics at 

increased cardiovascular risk

(10yr risk > 10%)

• Secondary prevention in those with 

• Primary prevention in Diabetics at 

increased cardiovascular risk

(10yr risk > 10%)

• Secondary prevention in those with y p

diabetes and a history of 

atherosclerotic cardiovascular 

disease

y p

diabetes and a history of 

atherosclerotic cardiovascular 

disease

Table 5.2 - Summary of Glycemic
Recommendations for Nonpregnant

Adults with Diabetes

Table 5.2 - Summary of Glycemic
Recommendations for Nonpregnant

Adults with Diabetes

Diabetes Care Volume 39, Supplement 1, January 2016Diabetes Care Volume 39, Supplement 1, January 2016

Lifestyle Management
for Diabetes

Lifestyle Management
for Diabetes

Lifestyle Management: 
Diet and Activity 

Lifestyle Management: 
Diet and Activity 

• Promote healthy eating with variety 

of foods and proper portion size

• Maintain a healthy weight 

• Promote healthy eating with variety 

of foods and proper portion size

• Maintain a healthy weight y gy g

Lifestyle Management: Diet Lifestyle Management: Diet 
• Diet

– Dietary guidelines for those with 

diabetes

• Focus on dietary pattern intake

• Diet

– Dietary guidelines for those with 

diabetes

• Focus on dietary pattern intake• Focus on dietary pattern intake 

rather than individual nutrients 

• Avoid extremes of nutrients 

(Associated with adverse outcomes)

• Focus on dietary pattern intake 

rather than individual nutrients 

• Avoid extremes of nutrients 

(Associated with adverse outcomes)

American Diabetes Association. (2016). Standards of medical care in diabetes -2016. Diabetes Care, 39(1), S 23-35
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Lifestyle Management: Diet Lifestyle Management: Diet 
– Very low protein diets lead to 

malnutrition

– Excessive protein intake leads to 

increased albuminuria, kidney 

– Very low protein diets lead to 

malnutrition

– Excessive protein intake leads to 

increased albuminuria, kidney 

function loss, and cardiovascular risk  

– High fat (more than 30%) leads to 

hypercholesterolemia and 

cardiovascular risk 

function loss, and cardiovascular risk  

– High fat (more than 30%) leads to 

hypercholesterolemia and 

cardiovascular risk 
American Diabetes Association. (2016). Standards of medical care in American Diabetes Association. (2016). Standards of medical care in 
diabetes diabetes --2016. 2016. Diabetes Care, 39Diabetes Care, 39(1), S 23(1), S 23--3535

Diet: Protein Intake Diet: Protein Intake 
• Protein increases insulin 

response without an increase in 

glucose levels 

– Never use to treat 

• Protein increases insulin 

response without an increase in 

glucose levels 

– Never use to treat 

hypoglycemia alone

– But may help insulin’s 

response to carbs

hypoglycemia alone

– But may help insulin’s 

response to carbs

Diet: Protein Intake Diet: Protein Intake 
• American Diabetes Association (2016) 

recommends:

• Intake of 0.8 g/kg body weight per day: 

For nondialysis diabetes patients

• American Diabetes Association (2016) 

recommends:

• Intake of 0.8 g/kg body weight per day: 

For nondialysis diabetes patients– For nondialysis diabetes patients 

– For diabetes patients with 

glomerular filtration rate (GFR) < 30 

mL/min/1.73 m2

– For nondialysis diabetes patients 

– For diabetes patients with 

glomerular filtration rate (GFR) < 30 

mL/min/1.73 m2

Diet: Protein Intake Diet: Protein Intake 
• Avoid protein intake  > 1.3 g/kg/day in 

adults with chronic kidney disease 

• Avoid protein intake  > 1.3 g/kg/day in 

adults with chronic kidney disease 

National Kidney Foundation (2007) KDOQI Clinical practiceNational Kidney Foundation (2007) KDOQI Clinical practiceNational Kidney Foundation. (2007). KDOQI Clinical practice National Kidney Foundation. (2007). KDOQI Clinical practice 
guidelines and clinical practice recommendations for diabetes and guidelines and clinical practice recommendations for diabetes and 
chronic kidney disease. chronic kidney disease. Am J Kidney Dis, 49(2), Am J Kidney Dis, 49(2), S12S12--S154S154

Kidney Disease: Improving Global Outcomes (KDIGO) CKD Work Kidney Disease: Improving Global Outcomes (KDIGO) CKD Work 
Group. (2013). KDIGO 2012 Clinical practice guideline for the Group. (2013). KDIGO 2012 Clinical practice guideline for the 
evaluation and management of chronic kidney disease. evaluation and management of chronic kidney disease. Kidney Int, 3,Kidney Int, 3,
S1S1--S150S150

American Diabetes Association. (2016). Standards of medical care in American Diabetes Association. (2016). Standards of medical care in 
diabetes diabetes --2016. 2016. Diabetes Care, 39Diabetes Care, 39(1), S 23(1), S 23--S35S35

Diet: Carbohydrate IntakeDiet: Carbohydrate Intake
• American Diabetes Association 

(2016) recommends:

• Choosing carbohydrates from 

fruits, vegetables, whole grains, 

• American Diabetes Association 

(2016) recommends:

• Choosing carbohydrates from 

fruits, vegetables, whole grains, , g , g ,

dried beans, and dairy products 

instead of concentrated sweets 

and liquid calories 

, g , g ,

dried beans, and dairy products 

instead of concentrated sweets 

and liquid calories 

Diet: Carbohydrate IntakeDiet: Carbohydrate Intake
• Choose high fiber

• Sugar - sweetened drinks and low fat 

or no fat products avoided

• Choose high fiber

• Sugar - sweetened drinks and low fat 

or no fat products avoided
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Diet: Carbohydrate Intake Diet: Carbohydrate Intake 
• Consistent carbohydrate diet is 

recommended

– Consistent time

Evenly spaced meals

• Consistent carbohydrate diet is 

recommended

– Consistent time

Evenly spaced meals– Evenly spaced meals 

– Consistent in amount

• **Helps in improving blood sugar and 

reducing the risk of hypoglycemia

– Evenly spaced meals 

– Consistent in amount

• **Helps in improving blood sugar and 

reducing the risk of hypoglycemia

Diet: Carbohydrate IntakeDiet: Carbohydrate Intake
• Maintenance of weight for a 

moderate sized man: 60 - 75 grams

of carbohydrates per meal

(4 - 5 servings where 1 serving =

• Maintenance of weight for a 

moderate sized man: 60 - 75 grams

of carbohydrates per meal

(4 - 5 servings where 1 serving =

15 grams)

– Less if weight loss desired

15 grams)

– Less if weight loss desired

Diet: Carbohydrate IntakeDiet: Carbohydrate Intake
• Maintenance of weight for a moderate 

sized woman: 45 - 60 grams of 

carbohydrates per meal

(3 - 4 servings where 1 serving

• Maintenance of weight for a moderate 

sized woman: 45 - 60 grams of 

carbohydrates per meal

(3 - 4 servings where 1 serving

= 15 grams)

– Less if weight loss desired

= 15 grams)

– Less if weight loss desired

Diet: Carbohydrate IntakeDiet: Carbohydrate Intake
• Alcohol

– Only in moderation

• 1 drink / day for women

2 drinks / da for men

• Alcohol

– Only in moderation

• 1 drink / day for women

2 drinks / da for men• 2 drinks / day for men

– May cause delay 

hypoglycemia

• 2 drinks / day for men

– May cause delay 

hypoglycemia

Diet: Fat IntakeDiet: Fat Intake
• American Diabetes Association (2016) 

recommends:

– 20 - 35% of calories

– Type of fat is most important

• American Diabetes Association (2016) 

recommends:

– 20 - 35% of calories

– Type of fat is most importantType of fat is most important

(Avoid trans fats)

– Tailoring amount individual with 

patient’s CV risk in mind but consistent 

with general public recommendations

Type of fat is most important

(Avoid trans fats)

– Tailoring amount individual with 

patient’s CV risk in mind but consistent 

with general public recommendations

Diet: Fat IntakeDiet: Fat Intake
• Discussed potential benefits 

obtained from Mediterranean diet

– Diet high monounsaturated fats 

Foods rich in omega 3 fatty acids

• Discussed potential benefits 

obtained from Mediterranean diet

– Diet high monounsaturated fats 

Foods rich in omega 3 fatty acids– Foods rich in omega - 3 fatty acids 

(Fatty fish and some nuts / seeds) 

– Foods rich in omega - 3 fatty acids 

(Fatty fish and some nuts / seeds) 
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Diet: SodiumDiet: Sodium
• American Diabetes Association 

(2016) recommends:

– Limiting consumption to

2300 mg / day

• American Diabetes Association 

(2016) recommends:

– Limiting consumption to

2300 mg / dayg y

– If hypertension, consider limiting 

to 1500 mg / day

g y

– If hypertension, consider limiting 

to 1500 mg / day

American Diabetes Association. (American Diabetes Association. (2016). 2016). Standards of medical Standards of medical 
care in diabetes care in diabetes --2016. 2016. Diabetes Care, 37Diabetes Care, 37(1), S (1), S 2323-- S56. S56. 

• Mediterranean diet 

– Plant - based foods (e.g., fruits and 

vegetables, whole grains, legumes 

• Mediterranean diet 

– Plant - based foods (e.g., fruits and 

vegetables, whole grains, legumes 

Applying Recommendations 
Into a Dietary Pattern of Intake 
Applying Recommendations 

Into a Dietary Pattern of Intake 

and nuts)

– Olive oil instead of butter

– Herbs and spices instead of salt 

– Limiting red meat (few times a month)

and nuts)

– Olive oil instead of butter

– Herbs and spices instead of salt 

– Limiting red meat (few times a month)

– Fish and poultry at least twice a week

• Dietary Approaches to Stop 

Hypertension 

– Fish and poultry at least twice a week

• Dietary Approaches to Stop 

Hypertension 

Applying Recommendations 
Into a Dietary Pattern of Intake 
Applying Recommendations 

Into a Dietary Pattern of Intake 

– Consistent carbohydrate for patients 

using insulin 

– Consistent carbohydrate for patients 

using insulin 

Applying Recommendations 
Into a Dietary Pattern of Intake 
Applying Recommendations 

Into a Dietary Pattern of Intake 
• AVOID traditional Western diet (rich in 

animal protein, fat, sodium, sugar, and 

calories) due to worsening of 

l d i l

• AVOID traditional Western diet (rich in 

animal protein, fat, sodium, sugar, and 

calories) due to worsening of 

l d i lmacrovascular and microvascular

complications 

macrovascular and microvascular

complications 

• Clinical trials provide strong evidence 

for activity lowering A1c

• Adults over age of 18

Exercise 150 minutes / week of

• Clinical trials provide strong evidence 

for activity lowering A1c

• Adults over age of 18

Exercise 150 minutes / week of

Lifestyle Management: Activity Lifestyle Management: Activity 

– Exercise 150 minutes / week of 

moderate intensity 

– Or exercise 75 minutes / week of 

vigorous intensity

– Exercise 150 minutes / week of 

moderate intensity 

– Or exercise 75 minutes / week of 

vigorous intensity

– Include resistance training 2 days / 

week (unless not indicated) 

• Free weights or weight machines

• Sessions = 1 set of 5 or more

– Include resistance training 2 days / 

week (unless not indicated) 

• Free weights or weight machines

• Sessions = 1 set of 5 or more

Lifestyle Management: Activity Lifestyle Management: Activity 

• Sessions = 1 set of 5 or more 

resistance exercises involving 

large muscle groups

• Sessions = 1 set of 5 or more 

resistance exercises involving 

large muscle groups

American Diabetes Association. (2016). Standards of medical care American Diabetes Association. (2016). Standards of medical care 
in diabetes in diabetes --2016. 2016. Diabetes Care, 37Diabetes Care, 37(1), S 23(1), S 23-- S56. S56. 
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Lifestyle Management: Activity Lifestyle Management: Activity 
• Adults over 65 with disabilities

– Stay as active as possible

• Stand and move at least every

90 minutes

• Adults over 65 with disabilities

– Stay as active as possible

• Stand and move at least every

90 minutes90 minutes

• Evaluate patients individually

• Assess cardiovascular risk

90 minutes

• Evaluate patients individually

• Assess cardiovascular risk

American Diabetes Association. (2016). Standards of medical American Diabetes Association. (2016). Standards of medical 
care in diabetes care in diabetes --2016. 2016. Diabetes Care, 37Diabetes Care, 37(1), S 23(1), S 23-- S56. S56. 

Obesity ManagementObesity Management
• BMI should be calculated and 

documented

• Diet, physical activity, and behavioral 

therapy to achieve 5% weight loss 

• BMI should be calculated and 

documented

• Diet, physical activity, and behavioral 

therapy to achieve 5% weight loss 

should be prescribed for overweight 

and obese patients with type 2 diabetes

• Strategies to achieve a 500 - 750 

kcal/day energy deficit

should be prescribed for overweight 

and obese patients with type 2 diabetes

• Strategies to achieve a 500 - 750 

kcal/day energy deficit

Diabetes PillsDiabetes Pills

Oral MedicationsOral Medications

• Oral agents and non-insulin injectables:

– Metformin

– Sulfonylureas

Thi lidi di

• Oral agents and non-insulin injectables:

– Metformin

– Sulfonylureas

Thi lidi di

MeglitinidesMeglitinides

aa--glucosidase glucosidase 
inhibitorsinhibitors

Anti-Hyperglycemic TherapyAnti-Hyperglycemic Therapy

– Thiazolidinediones

– DPP-4 inhibitors

– SGLT-2 inhibitors

– GLP-1 receptor agonists

– Thiazolidinediones

– DPP-4 inhibitors

– SGLT-2 inhibitors

– GLP-1 receptor agonists

inhibitors inhibitors 

ColesevelamColesevelam

DopamineDopamine--2 agonists2 agonists

Amylin mimeticsAmylin mimetics

Factors to Consider When Choosing 
Pharmacological Agent(s) for Diabetes
Factors to Consider When Choosing 

Pharmacological Agent(s) for Diabetes

Current A1cCurrent A1c

Duration of diabetesDuration of diabetes

Body weight (BMI, abdominal obesity)Body weight (BMI, abdominal obesity)

Age of patientAge of patient

CoCo--morbiditiesmorbidities

Cost of medicationCost of medication

Convenience Convenience 

MetforminMetformin
ActionAction Decreases hepaticDecreases hepatic glucose glucose 

productionproduction

AdvantagesAdvantages •• Extensive experienceExtensive experience
•• No hypoglycemiaNo hypoglycemia
•• Low costLow cost

DisadvantagesDisadvantages •• Gastrointestinal sideGastrointestinal side--effectseffects
•• Avoid in patients with: Avoid in patients with: CKD, CKD, 
•• LacticLactic acidosis acidosis risk (rare; risk (rare; 

occurs when too much occurs when too much 
lactate in blood and a low lactate in blood and a low 
pH; carries 50% mortality)pH; carries 50% mortality)
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SulphonylureasSulphonylureas

ActionAction Increased insulinIncreased insulin secretionsecretion

AdvantagesAdvantages •• Potent Potent glucose lowering glucose lowering 
effecteffect

•• Extensive experienceExtensive experience
•• Low Low costcost

DisadvantagesDisadvantages •• HypoglycemiaHypoglycemia
•• Weight Weight gaingain

TZDsTZDs

ActionAction Increase insulin Increase insulin sensitivitysensitivity

AdvantagesAdvantages •• No hypoglycemiaNo hypoglycemia
•• Increase Increase HDLHDL
•• DecreaseDecrease TriglyceridesTriglycerides
•• Low Low costcost

DisadvantagesDisadvantages •• Weight gainWeight gain
•• Edema / Edema / heart heart failurefailure

DPP - 4 InhibitorsDPP - 4 Inhibitors

ActionAction Increase insulin secretionIncrease insulin secretion
Decrease glucagon secretionDecrease glucagon secretion

AdvantagesAdvantages •• No hypoglycemiaNo hypoglycemia
•• Well Well toleratedtolerated

DisadvantagesDisadvantages •• Angioedema/urticarialAngioedema/urticarial
•• ? Acute ? Acute pancreatitispancreatitis
•• High costHigh cost

GLP-1 receptor agonistsGLP-1 receptor agonists
ActionAction Increase insulin secretionIncrease insulin secretion

Decrease glucagon secretionDecrease glucagon secretion
Slow gastric emptyingSlow gastric emptying
Increase satietyIncrease satiety

AdvantagesAdvantages •• No hypoglycemiaNo hypoglycemia
•• Weight lowering effectWeight lowering effect

D dD d ft l lft l l•• DecreasedDecreased after meal glucose after meal glucose 
excursionsexcursions

DisadvantagesDisadvantages •• Gastrointestinal sideGastrointestinal side--effectseffects
•• ? Acute ? Acute pancreatitispancreatitis
•• Thyroid Thyroid tumors in animalstumors in animals
•• InjectableInjectable
•• Training requirementsTraining requirements
•• High High costcost

SGLT-2 InhibitorsSGLT-2 Inhibitors
ActionAction Blocks glucose reabsorption by Blocks glucose reabsorption by 

the kidney, increasing glucosuriathe kidney, increasing glucosuria

AdvantagesAdvantages •• No hypoglycemiaNo hypoglycemia
•• Weight lowering  effectWeight lowering  effect
•• Effective at all stages of Type 2 Effective at all stages of Type 2 

diabetesdiabetes

DisadvantagesDisadvantages •• Genitourinary infectionsGenitourinary infections
•• PolyuriaPolyuria
•• Volume depletionVolume depletion
•• Increased LDLIncreased LDL
•• Increased Increased creatinine (creatinine (transient)transient)
•• DKADKA
•• High High costcost

The Goal of Insulin TherapyThe Goal of Insulin Therapy
• Administration of insulins are 

arranged to mimic the normal basal, 

prandial and post - prandial secretion 

of insulin

• Administration of insulins are 

arranged to mimic the normal basal, 

prandial and post - prandial secretion 

of insulin

• Short acting forms are usually 

combined with longer acting 

preparations to achieve this effect

• Short acting forms are usually 

combined with longer acting 

preparations to achieve this effect
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“Meal” Insulins“Meal” Insulins

•• ShortShort--actingacting
•• Inject these 30 Inject these 30 

minutes before minutes before 
mealsmeals

HumulinR® HumulinR® 
mealsmeals

•• May last a couple of May last a couple of 
hours too long, so hours too long, so 
that blood sugar is that blood sugar is 
too low after effect too low after effect 
of meal wears offof meal wears off

NovolinR®NovolinR®

“Meal” Insulins“Meal” Insulins

•• RapidRapid--ActingActing
•• Inject these 15 minutes Inject these 15 minutes 

before mealsbefore meals
•• Can inject right before Can inject right before 

Novolog® Novolog® 

j gj g
meal or immediately meal or immediately 
after finishing mealafter finishing meal

•• They wear off faster They wear off faster 
and are less likely to and are less likely to 
cause low blood sugar cause low blood sugar 
between mealsbetween meals

Humalog®Humalog®

Apidra®Apidra®

Intermediate - Acting InsulinsIntermediate - Acting Insulins
• Novolin N®, Humulin N®

– Cloudy

– Lasts about 12 - 18 hours

• Novolin N®, Humulin N®

– Cloudy

– Lasts about 12 - 18 hours

– Inject these at consistent times

– Usually taken twice a day

– Inject these at consistent times

– Usually taken twice a day

Long-acting InsulinsLong-acting Insulins
• Lantus®

– Longer acting, usually taken once a 

day at same times

• Levemir®

• Lantus®

– Longer acting, usually taken once a 

day at same times

• Levemir®Levemir®

– Long acting, taken once or twice a day

• Newer long - acting insulins

– Toujeo

– Tresiba

Levemir®

– Long acting, taken once or twice a day

• Newer long - acting insulins

– Toujeo

– Tresiba

Insulin “Mixes”Insulin “Mixes”
• Cloudy

• Usually taken twice a day with meals

• Difficult to obtain good control with 

mixes due to low blood sugar risks

• Cloudy

• Usually taken twice a day with meals

• Difficult to obtain good control with 

mixes due to low blood sugar risksmixes due to low blood sugar risks

• Depend on very consistent meal 

patterns

mixes due to low blood sugar risks

• Depend on very consistent meal 

patterns

Insulin “Mixes”Insulin “Mixes”
• Humulin 70 / 30, Novolin 70 / 30

– Mixtures of 70% NPH and

30% regular insulin

• Humalog Mix 75 / 25

• Humulin 70 / 30, Novolin 70 / 30

– Mixtures of 70% NPH and

30% regular insulin

• Humalog Mix 75 / 25

– Mixture of 75% longer - acting and

25% fast - acting insulin

• Novolog Mix 70 / 30

– Mixture of 70% longer - acting and

30% fast - acting insulin

– Mixture of 75% longer - acting and

25% fast - acting insulin

• Novolog Mix 70 / 30

– Mixture of 70% longer - acting and

30% fast - acting insulin
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Insulin AdministrationInsulin Administration
• Pick injection site:

– Anywhere on belly at least 2 inches 

away from belly button

– Outer thighs

• Pick injection site:

– Anywhere on belly at least 2 inches 

away from belly button

– Outer thighsOuter thighs

– Backs of arms

Outer thighs

– Backs of arms

Insulin AdministrationInsulin Administration
• Pinch skin, hold needle like a pencil, 

and inject at a 45 to 90 degree angle

• Rotate injection sites

Next injection should be at least 2

• Pinch skin, hold needle like a pencil, 

and inject at a 45 to 90 degree angle

• Rotate injection sites

Next injection should be at least 2– Next injection should be at least 2 

inches from where last injection 

was given

– Next injection should be at least 2 

inches from where last injection 

was given

Indications for Insulin Pump Therapy
(Continuous Subcutaneous Insulin Infusion)

Indications for Insulin Pump Therapy
(Continuous Subcutaneous Insulin Infusion)

Inadequate glucose control OR  A1c >7% with MDI regimenInadequate glucose control OR  A1c >7% with MDI regimen

Recurrent HypoglycemiaRecurrent Hypoglycemia

Nocturnal HypoglycemiaNocturnal Hypoglycemia

Hypoglycemia unawarenessHypoglycemia unawarenessHypoglycemia unawarenessHypoglycemia unawareness

Preconception and PregnancyPreconception and Pregnancy

Recurrent Diabetic KetoacidosisRecurrent Diabetic Ketoacidosis

Patient preferencePatient preference

MealMeal--timing flexibilitytiming flexibility

Key ConceptsKey Concepts
• Basal Infusion - Provides continuous 

insulin infusion to mimic the pancreas 

in the fasting state

• Carbohydrate Ratio or Meal Bolus - The 

• Basal Infusion - Provides continuous 

insulin infusion to mimic the pancreas 

in the fasting state

• Carbohydrate Ratio or Meal Bolus - The 

number of carbohydrate grams covered 

by 1 unit of insulin

• Insulin Sensitivity Factor - Blood 

glucose (mg/dl) that is lowered by

1 unit of insulin

number of carbohydrate grams covered 

by 1 unit of insulin

• Insulin Sensitivity Factor - Blood 

glucose (mg/dl) that is lowered by

1 unit of insulin

Characteristics of the Ideal 
CSII Candidate

Characteristics of the Ideal 
CSII Candidate

• Patient with T1DM or intensively managed insulin-
dependent T2DM 

• Currently performing ≥ 4 insulin injections and ≥ 4 
SMBG measurements daily

• Motivated to achieve tighter blood glucose controlg g
• Willing , intellectually, and physically able to undergo 

the rigors of insulin pump therapy initiation and 
maintenance

• Willing to maintain frequent contact with their health 
care team

CSII: CSII: continuous subcutaneous insulin infusion continuous subcutaneous insulin infusion 
T1DM: type 1 diabetes mellitusT1DM: type 1 diabetes mellitus
T2DM: type 2 diabetes mellitusT2DM: type 2 diabetes mellitus

SMBG: selfSMBG: self--monitored blood glucose monitored blood glucose 

Advantages of Pump TherapyAdvantages of Pump Therapy
• Improved blood glucose control 

• Precise dosage delivery

• Improved control for pre - conception 

and pregnancy

• Improved blood glucose control 

• Precise dosage delivery

• Improved control for pre - conception 

and pregnancyand pregnancy

• Increased flexibility in lifestyle

• Improved control during exercise

and pregnancy

• Increased flexibility in lifestyle

• Improved control during exercise


