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Diabetes currently affects more than 382 million people worldwide. A further 316 
million are at high risk of developing diabetes. The International Diabetes Federation, 
one of the worldwide authorities in diabetes issues, predicts that by 2035, close to half 
a 600 million people will live with diabetes worldwide. Over the past 30 years the 
global figures for the number of people living with diabetes have skyrocketed, with 
severe consequences for healthcare budgets worldwide. Diabetes is one of several 
non-communicable diseases that threaten to challenging healthcare systems and are 
emerging as a serious barrier to economic development.

It followed that the governments had to implement and strengthen policies for the 
prevention and control of diabetes and its complications. The Ministry of Health 
in Saudi Arabia was alerted by the challenging increase in the number of Saudis 
afflicted with this ordeal. Accordingly,a few years ago, we have developed guidelines 
for diabetes health care within the primary health care context where first time 
patients usually seek medical attention.However, there is no doubt about the need to 
standardize the work procedures between the three health care levels in an attempt 
to reach the optimal management of diabetes.Reasons include, but not limited to, 
the size and complexity of the evidence-base, and the complexity of diabetes care 
itself.This comprehensive quick national reference of clinical guidelines within your 
hands is mere one part of a process which seeks to address those problems within 
all diabetes health care levels. Ultimately, we hope this would help improve and 
strengthen diabetes control within all health care levels which ultimately will impact 
positively on the quality of life of diabetes patients and delays or reduces diabetes 
complications.

Indeed, we would like to express our appreciation and thanks to the many colleagues 
in different health care sectors within the Kingdom of Saudi Arabia whose invaluable 
contribution has made this edition possible.

The National Committee
for the Prevention of Diabetes

Preface
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Section One
Screening, Diagnosis, and Treatment of Metabolic 

Syndrome, Prediabetes and Diabetes.
 
 Screening and Diagnosis of Metabolic Syndrome,
 Prediabetes, and Diabetes .......................................................................................1 - 2
 Classification of Type 1 and Type 2 Diabetes ..............................1 - 3
 Metabolic Syndrome/Diagnosis ......................................................................1 - 4
 Metabolic Syndrome/Start and Adjust ...................................................1 - 5
 Prediabetes/Start and Adjust ...............................................................................1 - 6  

Screening, Diagnosis, and Treatment of Metabolic Syndrome, Prediabetes and Diabetes. 1 - 6

Section One
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Comments: 

 

 
1-2 Screening and Diagnosis of Metabolic Syndrome, 

Prediabetes, and Diabetes 
 
 

Patient screened for metabolic 
syndrome and/or diabetes 

NO 
 
 

Does patient have risk factors for 
metabolic syndrome (central 
obesity, HTN, high triglyceride, low 
HDL, elevated FPG)? 
 

NO 
 

Obtain A1C, fasting plasma glucose (no caloric 
intake for >8hours), or random (casual) plasma 
glucose and urine ketones 
 

NO 

 
 
 
 
 
 

YES 

Start screening for diabetes at age 
45; if at high risk, start earlier and 
screen annually 
 
 
 
See Metabolic Syndrome/ 
Diagnosis,  1-4;  continue 
screening for diabetes 

 
 
 
 
 
 
 
 
 
 
 
 

 
 

1. Confirm diagnosis unless symptomatic with plasma glucose ≥200mg/dL and/or ketones 
present; if plasma glucose ≥200mg/dL and/or ketones present, initiate therapy 
immediately 
 
 
 
 
 

 
12 

Measure of 
Glycemia Normal Highest risk Diabetes 

A1C 5.7% 5.7-6.4% ≥6.5% 
Fasting Plasma 
Glucose (FPG) 70-99mg/dL 100-125mg/dL 

(pre-diabetes with impaired 
fasting glucose) 

≥126mg/dL 

2 hours 75gram oral 
glucose tolerated 
test (OGTT) 

<140mg/dL 140-199mg/Dl 
(pre-diabetes with impaired 
glucose tolerance) 

≥200mg/dL 

Random Plasma 
Glucose (RPG) - - ≥126mg/dL with symptoms 

Recommended 
action 

If normal and at high 
risk screen annually; 
otherwise         screen 
every 3 years 

See       Pre-diabetes/Start 
and Adjust,1-6 

Classify       type1 or type 2 
diabetes; see Classification of 
Type    1    And         Type    2 
Diabetes,1-3 

Screening and Diagnosis of Metabolic Syndrome, Prediabetes, and Diabetes1 - 2

Section One
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                Classifications of Type 1 and Type 2 Diabetes 1-3

Type 1 Diabetes 

 Symptomatic (polyuria, polydipsia)
 Unexplained weight loss
 Ketones usually present 
 2.5%of patients may have diabetic ketoacidosis(DKA)at presentation
 Autoantibodies present in 85-90% of cases (ICA,GAD65Ab,IAA,IA2)
 Most common in Caucasians
 Usually diagnosed age <30years, but can be diagnosed at any age
 Other autoimmune disorders may be present e.g. Hashimoto's 

thyroiditis, Graves' disease, coeliac disease 

Type 2 Diabetes 

 Classic symptoms may or may not occur
 Overweight or obese; unexplained weight loss may occur 
 Ketones may be present, DKA uncommon, but associated with 

infection
 Autoantibodies absent
 High risk groups: American Indian or Alaska Native, African 

American, Asian, Native Hawaiian or other Pacific Islander, Hispanic 
 Diagnosed at all ages, but most common age >30years
 Family history of type 2 diabetes often present in first degree relatives

See Type 2 Diabetes Master Decision Path, 3-5 

Classifications of Type 1 and Type 2 Diabetes 1 - 3

Section One
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  1-4 Metabolic Syndrome/Diagnosis

Patient screened for metabolic 
syndromes

Components of metabolic
syndrome:

 Hypertension 
 Abdominal obesity
 High triglycerides and/or 

low HDL
 Hyperglycemia
 Microalbuminuria 
 Acanthosis nigricans
 (Hyperuricemia)

Diagnosis of metabolic 
syndrome (3 or more criteria 

shown in the table below)

Rescreen for metabolic syndrome
in 1 year

Move to Metabolic Syndrome/ Start 
and Adjust, 1-5

Diagnosis of metabolic syndrome (any 3 or more of the following criteria):

1. Abdominal obesity; waist circumference ≥102 cm men, ≥88 cm women
2. Triglycerides ≥150 mg/dL
3. High –density lipoprotein (HDL) <40 mg/dL men, <50 mg/dL women 
4. Blood pressure ≥130/85mmHg
5. Fasting plasma glucose ≥ 100 mg/dl

National Cholesterol Education Guideline Adult Treatment Panel III, NIH Publication Number 02-5215, 2002.

YES

NO

Metabolic Syndrome/Diagnosis1 - 4

Section One
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                Metabolic Syndrome/Start and Adjust 1-5

Patient with metabolic syndrome Metabolic Syndrome Targets:

 Weight: minimum 5-7% 
weight loss

 Triglycerides< 150 mg/dL
 High density lipoprotein 

(HDL) >40 mg/dL men, >50
mg/dL women

    Blood pressure <130/80 mmHg
 Fasting BG<100 mg/Dl;2hrs 

postmeal BG
 <140 mg/dL; A1Cwithin 

normal range
 Microalbuminuria: 

improvement or stabilized 

Follow-up

Initial: at 3 months (weight waist 
circumference, BMI, fasting lipid profile, 
blood pressure, glucose)

Long-term: 3-6months (yearly 
microalbuminuria testing 
recommended) 

Pharmacological Options for 
Treatment of Metabolic Syndrome

See Decision paths for weight loss, 
hypertension, dyslipidemia, and 
microalbuminuria

 Start lifestyle modifications and 
encourage physical activity

 Consider aspirin therapy as 
primary prevention in those at 
increased cardiovascular risk 
(10-year risk > 10%)

 Additional laboratory test: 
albumin-to-creatinine ratio; 
consider electrocardiogram 

 Consider pharmacological 
options if targets not achieved 
with lifestyle modifications

See Lifestyle Interventions for 
Weight Loss, 2-5

Start Treatment for Metabolic 
Syndrome

Metabolic Syndrome/Start and Adjust 1 - 5

Section One
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  1- 6 Prediabetes/Start and Adjust

Reinforce positive behavior 
change; screen for diabetes 
annually 

Patient achieving 
targets?

Consider starting metformin 
(off label) if any of the 
following:
IFG/IGT/elevated A1C
BMI> 35kg/m²; age<55 years; FPG 
120-125 mg/dL
Starting Dose

 250-500mg QD, with food 
 Increase dose every 1-2 

weeks to achieve clinically 
effective dose of 1500-2000 
mg/day; based on tolerability 

Follow-up
Medical: Within 1 month
Nutrition: every 3-4 months 

See Metformin/Start, 3-10 for
contraindications  

Prediabetes Targets

 Weight: minimum 5-7% 
weight loss

 Triglycerides< 150 
mg/dL

 High density lipoprotein 
(HDL) >40 mg/dL men, 
>50 mg/dL women

    Blood pressure <130/80 
mmHg

 Fasting BG<100
mg/dl;2hrs postmeal 
BG < 140 mg/dl.



Patient with Prediabetes Diagnosis of prediabetes:

 Impaired fasting glucose 
(IFG); FPG 100-125 
mg/dL

 Impaired glucose tolerance 
(IGT); 2 hr  75gm OGTT 
140-199 mg/dL

* Diagnosis currently based on 
glucose values; highest risk for 
diabetes may also be defined 
by an AIC of 6.0-6.4%

Structural lifestyle changes; 
increase physical activity; reduce 
caloric intake; set achievable goals. 

See Lifestyle Interventions for 
Weight Loss, 2-5 and Physical 
Activity Assessment, 2-13

Follow-up
Medical: Within 3 months
Nutrition: As needed

Start Medical Nutrition 
Therapy

YES

NO

Prediabetes/Start and Adjust1 - 6

Section One
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Baseline height and weight at each visit

BMI Calculations (see BMI chart, 2-4)
 English: [weight in pounds/height in inches]² x 703
 Metric:  weight in kilograms/(height in meters) ²

Underweight BMI <18.5kg/m²
Normal BMI                  18.5-24.9kg/m²
Overweight BMI            25.0-29.9kg/m²
Obese BMI                  ≥30.0kg/m²
Extreme obesity BMI  >40 kg/m²

 
     

   
 If no contraindication, initiate medical nutrition therapy (MNT) and

          physical activity program; see Physical Activity Assessment, 2-14
          and Lifestyle Intervention for Weight Loss, 2-5

 Encourage family  participation and support

 Screen for depression; consider referral for counseling if needed 

 Refer to dietitian 

  2-2 Weight Management Practice Guidelines

Screening

Diagnosis

Treatment 
Options

Weight Management Practice Guidelines2 - 2

Section Two

  

Baseline height and weight at each visit

BMI Calculations (see BMI chart, 2-4)
 English: [weight in pounds/height in inches]² x 703
 Metric:  weight in kilograms/(height in meters) ²

Underweight BMI <18.5kg/m²
Normal BMI                  18.5-24.9kg/m²
Overweight BMI            25.0-29.9kg/m²
Obese BMI                  ≥30.0kg/m²
Extreme obesity BMI  >40 kg/m²

 
     

   
 If no contraindication, initiate medical nutrition therapy (MNT) and

          physical activity program; see Physical Activity Assessment, 2-14
          and Lifestyle Intervention for Weight Loss, 2-5

 Encourage family  participation and support

 Screen for depression; consider referral for counseling if needed 

 Refer to dietitian 

  2-2 Weight Management Practice Guidelines

Screening

Diagnosis

Treatment 
Options
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  Initially, no weight gain; increased activity; gradual weight loss 
  (1/4 - 1/2 kg/week); realistic weight loss (5-7%) of current body weight)

Monitor for nutritional adequacy of food intake and daily activity; 
recommended monthly follow-up; monitor weight and BMI  

Weekly office visit or counseling as needed; phone contact may be
sufficient; positive verbal reinforcement 

Every 3 months
 Weight and BMI
 Review activity and nutrition intake
 Blood glucose
 Blood pressure 
 Positive verbal reinforcement
Yearly
 Fasting lipid profile
 History and physical examination 
 Neurologic examination
 Dental examination continue nutritional and activity education

 Positive verbal reinforcement 
 Assess for other component of metabolic syndrome 

(hypertension, dyslipidemia, hyperglycemia)

                 Weight Management Practice Guidelines 2 -3

Goals 

Monitoring

Follow-up 

Weight Management Practice Guidelines 2 - 3

Section Two
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                 Lifestyle Interventions for Weight Loss 2 -5

Patient in need of assessment for weight loss; identify lifestyle changes 
needed; if BMI >40 kg/m² (>35 kg/m² with type 2 diabetes); consider 
additional interventions (surgical)

Assessments:

 Obtain brief diet history and identify problem eating behaviors
 Obtain weight history (highest/lowest adult weight, recent change)

Is the patient:
 Making healthy food choices?
 Dining out frequently?
 Eating at least 3 meals per day?
 Reporting lack of control with eating>?
 Fasting sweets excessively?
 Sedentary much of the time?
 On a healthy weight loss plan already?

Evaluate readiness to make lifestyle changes for weight loss:
 States desire to lose weight
 Has question about weight loss plan or therapies
 Recently started or increased physical activity program, or joined 

weight loss program
 Stated willingness to make lifestyle changes

Area of change identified and 
ready to make change?

Continue to provide 
information on risks 
of overweight or 
obese; share 
willingness to help 
when ready 

Assist in developing weight loss plan; 
see Weight Loss Plan, 2-6

YES

YES

NO

Lifestyle Interventions for Weight Loss2 - 4

Section Two
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Weight Loss Plan 2 - 5

Section Two

 
 
2-6 Weight Loss Plan 
 
 

Identify realistic weight loss goal: 
 Weight loss of 5-7% improves health risk level; typically 10-15 Ibs (5-10 kg) 

Target area of change: 
 Encourage plan to replace, reduce, or restrict problem eating behaviors 
 Suggest record keeping (food, activity, and emotions) to track success and 

improve outcome 
 

Offer frequent follow-up: 
 Involve patient in planning frequency of visits and/or weight checks 
 Discuss weight loss support groups that teach meal planning and portion 

control 
 Consider dietitian consult for further evaluation/support/follow-up 
 

Evaluate initial goal in 4-6 weeks: 
 Help patient modify or change goal if needed 
 Offer positive feedback for achievements/lifestyle changes regardless of 

weight loss 
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Weight Management: Diet Plan Selection2 - 6

Section Two

 
 

Weight Management: Diet Plan Selection 2 -7 
 

 
Has patient been able to select 
a healthy diet plan that 
promotes weight loss and can 
be followed long-term? 

 
YES 

Offer positive feedback 
and continue current 
eating habits 

 
 

NO 
Replace diets With diets that focus on: 
that focus on: 
Weight loss Healthy eating habits 
Short-term weight loss Gradual, long-term weight loss; 

1/4 - 1/2 kg per week 
“Special diet Foods patient likes 
products” only 
Miraculous Realistic lifestyle changes, smaller portions, and 
weight loss healthier food choices 
Little physical Regular activity; working up to 30-60 minutes of 
activity physical activity most days of the week 
Limited food A variety of food (whole grains, fruits, vegetables, 
groups lean protein, healthy fats, and low-fat dairy) 
 
 
Reduce: Suggest: 
Lack of support or Guidance Partnership with health care provider, 

weight loss support group, or support 
person 

Short-term quick-fix Long-term lifestyle and diet modifications; 
diet changes provide follow-up or maintenance program 
 
 
Restrict: 
Rapid-crash dieting 
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Weight Management: Healthy Food Choices 2 - 7

Section Two  2-8 Weight Management: Healthy Food Choices

Has patient achieved goal of 
including whole grains, 
fruits and vegetables in diet 
each day?

Offer positive feedback 
and continue current 
eating habits

Replace: With:
Refined grains, white flour Whole grain breads/crackers; 1st ingredient 

states “whole” grain; use a mix of whole 
wheat and white flour for baking 

Candy, cake, pie       Fruits/vegetables, whole grain baked goods, 
lower-fat alternative 

Frequent or large portions of white Brown rice, whole wheat pasta, millet 
rice, pasta, potato                                (Bread Cereals)

Sugared cereals Whole grain or high fiber cereals

Chips, pretzels Whole grain crackers, nuts, fruit 

Reduce: Suggest:
Large portion size Use serving size on package; cut usual portions in 

half; serve on smaller dish 

Refined grains and sugars keep healthy foods in pantry, low glycemic index 
foods with >2gm fiber per serving 

Restrict:
Large or unlimited portions of refined grains and sweets; do not buy or have these 
foods available at home

NO

YES



20Page

Weight Management: Problem Eating2 - 8

Section Two
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Weight Management: Meal Spacing 2 - 9

Section Two

  2-10 Weight Management: Meal Spacing

Has patient achieved goal of 
eating at least 3 healthy meals 
spread out over the day?

Offer positive feedback 
and continue current 
eating habits 

Replace: With:
Inconsistent established meal times 
Meal times

Skipped meals Preparing list of quick- to-
due to lack of prepare meals for busy days;
time or eating on preparing meals at home to
the run bring to work; scheduling time for lunch; 

preparing list of healthy restaurant options
(vs. fast-food)

Skipped meals, Smaller meals more often; light 2-3 carbohydrate 
not hungry, meals (1/2 sandwich and cup of soup or salad, fruit 
tendency to eat and small roll, or liquid meal replacement): smaller 
1-2 meals per meals that prevent overeating later 
day

Skipped Light breakfast (yogurt with
breakfasts, whole grain cereal added,
doesn’t like toast and fruit, or liquid meal
breakfast replacement); breakfast at AM break at work 

Note: eating breakfast has been shown to 
increase chance of weight loss 

Reduce: Suggest:
Large quantities Consistent meal times; snacks if additional
of food at one appetite control needed; limit to one plate
time of day of food (no second helpings)

Restrict:
Eating only 1-2 large meals each day; skipping any main meals 

NO

YES
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                 Weight Management: Problem Eating 2 -11

Has patient achieved goal of 
dining out<5 times per week 
and/or makes 

Offer positive feedback 
and continue current 
eating habits 

Replace: With:

High-fat protein (sausage, hot dog)      Lean beef with no significant 
marbling, fish

High-fat side dishes (fries, chips, Salad, fruit, broth-based soup,
creamed soup) cottage cheese

            Regular salad dressing Light or fat free dressing, olive 
oil-based dressing 

Breaded fish fillet, shrimp, chicken Baked fish fillet, broiled shrimp 
grilled chicken 

                    

High-fat toppings/condiments Low-fat alternarives (fat-free or 
(mayo, butter) light sour cream or mayo, salsa,

ketchup, mustard)

Fried foods Grilled, baked, steamed, broiled, 
White/creamed sauce Read sauce 

Reduce: Suggest:
8-1 oz steak/meat portion 3-6 oz portion or half usual 
portion 
Condiment portion Order on the side; reduce portion 

by half
Large restaurant portions Split entrée with friend; order 

half or senior portions; save some 
for anther meal; ask for smaller 
portions 

Frequency of fast-food meals Site down restaurants; pack a 
lunch; plan menus ahead of time; 
have quick-to-prepare meals on-
hand; take cooking classes 

Restrict:
Super-sized meals 

NO

YES

Weight Management: Problem Eating Habits2 - 10

Section Two
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Weight Management: Sweets 2 - 11

Section Two  2-12 Weight Management: Sweets

Has patient achieved goal 
of limiting their intake of 
sugars and nonnutritive 
calories?

Offer positive feedback 
and continue current 
eating habits 

Replace: With:

Regular soda pop Water, unsweetened tea, coffee, sugar-free beverages 

Simple sugar, candy Complex carbohydrates, fruit, whole grain bars 

Fruit juice Whole fruit, water, sugar-free beverages 

Syrup, honey, jelly Low –sugar syrup or jellies, nonnutritive sweeteners 

Reduce: Suggest:
Portion size Use smaller container,  glass, or plate; buy smaller 

portions; dilute juice further; try 100 calorie snack 
packs 

Frequency of sweets Limit sweets to planned snacks or 1 time/day; eat 
only if hungry; avoid having sweets readily available 
at home or work 

Restrict:
Sweets, regular soda, or juice if unable to control portions 

NO

YES
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                 Weight Management: Activity 2 -13

Has patient achieved goal 
of 30-60 minutes of activity 
most days of the week?

Offer positive feedback 
and continue current 
activity habits 

Replace: With:

No activity difficulty with motivation or time Starting slowly; walking with a friend; 
choosing activities you enjoy doing; setting 
activity goals 

Sedentary activities Using stairs; parking farther away from 
work/store; using pedometer to increase 
activity level 

Casual walking Brisk walking 

Note: 60 minutes of activity may be needed 
to promote weight loss in some individual 

Reduce: Suggest:

Sedentary hobbies (computer games) Active hobbies (walking, swimming, 
gardening)

Work days or weekends that are entirely sedentary   Walking over lunch hour; delivering 
Planning weekend activities with family 

Restrict:

Days that are entirely sedentary 

NO

YES

Weight Management: Activity2 - 12

Section Two
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Physical Activity Assessment 2 - 13

Section Two

  2-14 Physical Activity Assessment

Patient desires or encouraged to 
increase physical activity to 

greater than normal daily 
activities and/or brisk walking

Patient does not require 
graded exercise stress test 
with ECG; reevaluate if 
patient desires to start a 
more rigorous physical 
activity program, or if they 
encounter difficulties with 
brisk walking 

If cardiac risk is significant, obtain graded exercise stress test with ECG; 
significant risk defined as: 

 10 year risk of coronary event≥ 10% using UKPDS risk engine 
(http://www.dtu.ox.ac.uk/index.php?maindoc=/riskengine/)

Or
 Age >40yrs with or without CVD risk factors other than diabetes
 Age >30yrs (and diabetes >10 yrs) with any of the following:

HTN, smoking, dyslipidemia, proliferative or pre proliferative 
retinopathy, nephropathy, microalbuminuria

 Any of the following, regardless of age:
- Known or suspected CAD 
- Cerebrovascular disease and/or peripheral vascular disease 
- Autonomic neuropathy 
- Advanced nephropathy with renal failure

NO

YES

Do diabetes complications 
exist?

Start physical activity 
program based on 
complications; see 
Physical Activity 
And Diabetes 
complication, 2-16
and Physical Activity 
Goals, 2-15; assess 
need to refer for 
education on physical 
activity and diabetes 
management 

NO

YES

Start physical activity program and 
assess need to refer for education on 
physical activity and diabetes 
management; see Physical Activity 
Goal
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Physical Activity Goals2 - 14

Section Two

 
 
 

Physical Activity Goals 2 -15 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

 

Activity 
Program Getting Started Progression Suggested Activities 
Resistance One set of 8-10 

repetitions, 2-3 
times/week for 
several weeks or 
longer depending 
on the individual 

May progress to 3 sets of 
8-10 repetitions, 
depending on the 
individual 

Weight machines, 
resistance bands, yoga, 
pilates, stretching balls 
(assessment by exercise 
specialist recommended) 

Aerobic Low intensity, 3-5 
non-conductive 
days/week; 10-20 
min; increase 
duration or 
frequency before 
intensity 
Seniors: add brief 
rest periods 
initially 

May progress frequency 
to: 

    150min/week of 
moderate intensity 

    90min/week of 
vigorous intensity 
 

Up to 1 hr of physical 
activity/day may be helpful 
for weight loss 
Low impact aerobics, 
walking, water exercise, 
Swimming 

Additional Guidelines 
General BG Control 

    Wear 
    Check 
    Avoid 
    Drink 
    Wear ID 
    Advance 

    Monitor BG assess effect 
    If taking insulin or secretagogue, SMBG pre, post, and several 

hours after activity until effect is known 
    Avoid peak insulin action time 
    If BG <100 mg/dL, add additional 15 gm carb prior to activity 
    Carry carbohydrate 
    Avoid exercise if ketones present 

 Warm Up Cool Down Examples 
All 
Individuals 

5-10 min. of low 
intensity activity 

5 – 10 min. gradually 
reducing heart rate 

Walking, cycling, planned 
activity at low intensity 
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Physical Activity and Diabetes Complications 2 - 15

Section Two

Physical Activity and Diabetes Complications  2-16

Evaluation Recommendation Avoid
Cardiovascular 
disease

Ischemic response and 
threshold; risk for 
arrhtymia during 
exercise

Cardiac rehab; walking; 
cycling

Upper body 
exercise (may 
increase systolic 
BP)

Peripheral 
arterial disease

Intermittent claudication; 
cold feet; loss of hair; 
pulses; atrophy of 
subcutaneous tissue

Supervised activity; 
walking (if no pain at rest 
or at night); interval 
walk/rest program; chair 
exercises

Unsurpervised 
activity; any 
activity when pain 
goes from 
moderate to intense

Peripheral 
neuropathy, loss 
of sensation in 
the feet

Deep tendon reflex; 
vibratory sense; position 
sense; monofilament 
exam

Swimming; water 
exercise; cycling; chair or 
arm exercises; nonweight 
bearing; elliptical 
machine 

Treadmill; 
prolonged walking; 
jogging; step 
exercise; weight 
bearing

Overt 
nephropathy

 >300 mg albumin/gm 
creatinine

 Albumin excretion 
rate
>200 ug/min 

Note: Nephropathy is a 
CVD risk factor

Self-limiting duration; 
low to moderate intensity 
activity; cycling; brisk 
walking; water exercise

High intensity 
activity unless BP 
monitored; 
unsupervised 
weight lifting; 
isometrics; 
sprinting; intense 
aerobics; valsalva 
maneuvers; see 
cardiovascular

Nonproliferave 
retinopathy

Severe; see Clinical 
Presentation of 
Diabetic Retinopathy, 
7-12 

Based on assessment Valsalva 
maneuvers; 
unsupervised 
weight lifting;

Proliferative 
retinopathy

Moderate to severe; see 
Clinical Presentation of 
Diabetic Retinopathy, 
7-12

Low impact cardiac 
conditioning; swimming; 
brisk walking; low impact 
aerobics; stationary 
cycling; endurance 
exercise; light weight

Unsupervised 
weightlifting; 
jogging; high 
impact aerobics; 
racquet sports; 
strenuous activity; 
anaerobic exercise; 
straining; jarring; 
valsava maneuvers; 
scuba diiving
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Other available anti-obesity drugs, such as diethylpropion� and phentermine�, 
are sympathomimetic noradrenergic appetite suppressants that are approved only 
for short-term use of a few weeks. They are not recommended because of modest 
efficacy and frequent adverse side effects.

Orlistat/Start and Adjust2 - 16

Section Two

 
 

Orlistat/Start and Adjust 2 -17 
 
 

 

Patient with BMI>30 kg/m² (or>27 kg/m² 
with diabetes), hypertension, and/or 
dyslipidemia 
 
 
 

Start Orlistat 
 

Assess food plan and activity plan; see 
weight loss plan, 2-6 
Orlistat is a gastrointestinal lipase inhibitor 
that reduce fat absorption by ≈30% 
Starting dose 

 Orlistat (Xenical): 120mg TID with 
meal 

 Orlistat (Alli): 60mg TID with meal 
or up to 1 hour after meal; instruct 
patient no to take dose if meal is 
skippes or meal contains no fat 
(maximum dose 120 mg TID) 

Expected clinical benefit weight loss of 5-7 kg 

 within 6months 

Precautions and contraindications 
 Pregnancy and lactation 
 Chronic malabsorption 

syndrome 
 Gastrointestinal disease 
 Fat soluble vitamin deficiency 
 Cholestasis 

Side effects 

Common: 
Gastrointestinal including oily stools, 
fecal urgency and increased defecation 

Note: low fat diet (<30% of total 
calories) is critical to minimize 
adverse gastrointestinal side effects. 

 
Patients should take one multivitamin/day 
more than 2 hours before or after taking 
dose of orlistat 
 

 

Follow-up 
Medical: phone or office visit within 1 
month 
 

 
 

33
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Bariatric Surgery 2 - 17

Section Two

Bariatric Surgery
Bariatric surgery has emerged as an innovative alternative option in 

the management of type 2 diabetes. These procedures can result in 
sustained body weight loss and significant improvement in obesity-
related comorbidities. Surgery is usually reserved for people with class III 
obesity (BMI  40.0 kg/m2) or class II obesity (BMI ¼ 35.0 to 39.9 kg/m2) 
in the presence of comorbidities and the inability to achieve weight loss 
maintenance following an adequate trial of health behaviour intervention. 
Individuals who are candidates for surgical procedures should be selected 
after evaluation by an interdisciplinary team with medical, surgical, 
psychiatric and nutritional expertise. Long-term, if not lifelong, medical 
surveillance after surgical therapy is necessary for most people. Bariatric 
surgery procedures can be classified as restrictive, malabsorptive or 
combined restrictive and malabsorptive. Biliopancreatic diversion with 
duodenal switch procedure (Figure 1), roux-en-Y gastric bypass (Figure 
2), gastric sleeve (Figure 3) and laparoscopic adjustable gastric banding 
(Figure 4) have all demonstrated significant improvements and even 
remission in type 2 diabetes.

Figure 1. Biliopancreatic 
Diversion with Duodenal 
Switch. The stomach and small 
intestine are surgically reduced 
so that nutrients are absorbed 
only in a 50-cm “common 
limb.” (From Shukla A, Rubino 
F. Secretion and function of 
gastrointestinal hormones after 
bariatric surgery: their role in 
type 2 diabetes. 011;35:115-
122.)

Figure 2. Roux-en-Y Gastric 
Bypass. A surgical stapler is 
used to create a small gastric 
pouch. Ingested food bypasses 
w95% of the stomach, the entire 
duodenum and a portion of 
the jejunum. (From Shukla 
A, Rubino F. Secretion and 
function of gastrointestinal 
hormones after bariatric 
surgery: their role in type 2 
diabetes. 2011;35:115122-.)
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RECOMMENDATIONS

1.  An interdisciplinary weight management program (including a nutritionally 
balanced, calorie-restricted diet; regular physical activity; education; and counselling) 
for overweight and obese people with, or at risk for, diabetes should be implemented 
to prevent weight gain and to achieve and maintain a lower, healthy body weight 
[Grade A, Level 1A].

2.  In overweight or obese adults with type 2 diabetes, the effect of antihyperglycemic 
agents on body weight should be taken into account [Grade D, Consensus].

3.  Adults with type 2 diabetes and class II or III obesity (BMI  35.0 kg/m2) may be 
considered for bariatric surgery when lifestyle interventions are inadequate in 
achieving healthy weight goals [Grade B, Level 2].

Figure 3. Gastric Sleeve. A 
longitudinal (sleeve) resection 
of the stomach reduces the 
functional capacity of the stomac 
and eliminates the ghrelin-rich 
gastric fundus. (From Shukla A, 
Rubino F. Secretion and function 
of gastrointestinal hormones 
after bariatric surgery: their role 
in type 2 diabetes. 2011;35:115-
122.)

Figure 4. Adjustable Gastric Band. 
The upper part of the stomach 
is encircled with a constrictive 
saline-filled tube. The amount 
of restriction can be adjusted by 
injecting or withdrawing saline 
solution. (From Shukla A, Rubino 
F. Secretion and function of 
gastrointestinal hormones after 
bariatric surgery: their role in 
type 2 diabetes. 2011;35:115122-.)

Bariatric Surgery2 - 18

Section Two

� See the appendix P - 165
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Type 2 Diabetes Practice Guidelines3 - 2

Section Three

Screening all patients every 3 years starting at age 45; if risk
factors present, start annual screen earlier

Risk Factors
 BMI ≥ 25kg/m2 (in ≥ 23kg/m2 Asian Americans)
 Family history of type 2 diabetes
 Age ≥ 45 years
 Hypertension (≥140/90 mmHg)
 Dyslipidemia (HDL <35 mg/dL and/or 

trigylcerides >250 mg/dL
 Prediabetes: Impaired fasting glucose (IFG) with fasting BG 

100-125 mg/dL and/or impaired glucose tolerance (IGT)
with 2 hour 75 gram oral glucose tolerance test (OGTT) 140-199 
mg/dL

 Previous gestational diabetes: Macrosomia or large-for-
gestational-age infant (>9 lbs)

 History of vascular disease
 Acanthosis nigricans
 Polycystic ovary syndrome (PCOS)
 American Indian or Alaska Native; African American; Asian; 

Native Hawaiian ot other Pacific Islander; Hispanic

Plasma Glucose AIC ≥ 6.5%; random (casual) plasma glucose ≥200 mg/dL 
plus symptoms, fasting, fasting ≥ 126 mg/dL, or 2 hour 
75 gram OGTT ≥ 200 mg/dL; if positive, confirm diagnosis 
within 7 days

Symptoms Often none
Common: Blurred vision; UTI; yeast infection; dry, itchy 
skin; numbness or tingling in extremities; fatigue
Occasional: Increased urination, thirst, and appetite; nocturia;
Unexplained weight loss

Urine Ketones Usually negative

Medical Nutrition and Activity Therapy; Metformin, Two 
Drug Therapy; Three Drug Therapy; Insulin Therapy

 > 50% of SMBG values within target range
 Premeal 70-120 mg/dL

Self-Monitored    Postmeal <160 mg/dL (2 hrs after starting meal)
Blood Glucose    Premeal to 2 hr postmeal rise within 40 mg/dL 
(SMBG)    Bedtime 100-140 mg/dL

     

  

3 - 2 Type 2 Diabetes Practice Guidelines

Screening

Diagnosis

Treatment 
Options

Targets
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Self-Monitored   No severe (assisted) or nocturnal hypoglycemia
Blood Glucose    Adjust premeal target upwards if decreased life 
(SMBG)       expectancy, frail elderly, cognitive disorders, or

      Other medical concerns (e.g. cardiac disease, 
      stroke, hypoglycemia unawareness, ESRD)

A1C    Target <7% (less stringent A1C goals may be appropriate for 
      patients with a history of severe hypoglycemia, limited life 
      expectancy, advanced microvascular or macrovascular 
      complications, extensive comorbid conditions, and those with

                   long-standing diabetes in whom the general goal is 
                                                          difficult to attain ; see above for examples)

    Frequency: Every 3-4 months
    Use A1C to verify SMBG data

Blood Pressure <140/80 mmHg
Lipids LDL <100 mg/Dl; HDL >40 mg/dL men, >50mg/dL women;

TRI <150 mg/dL

Note: Consider target LDL <70 mg/dL for those with evidence of CVD
                                                     Meter with memory and logbook

SMBG For MNT, oral agent, and GLP-1 mimetic therapy:
times/day while adjusting therapy (e.g., fasting, before large meal, and 2 hours

                                                               after start of large meal); reduce to 3 times/day, 2-3 days/week once targets
                                                               achieved 

For insulin therapy: 1-4 times/day (or more); may be 
Modified due to cost, technical ability, level of BG control,
or availability of meters; if on insulin, check 3 AM  SMBG
as needed
Patients on multiple-dose insulin (MDI) or insulin pump therapy should do 
SMBG at least prior to meals and snacks, occasionally postprandially, at bedtime,
prior to exercise, when they suspect low blood glucose, after treating low blood 
glucose until they are  normoglycemic, and prior to critical tasks such as driving.

CGM Consider supplementing with continuous glucose monitoring (CGM) to identify
                                                               glycemic patterns (see pages A-18, A-19). CGM may be a supplemental tool to 
                                                                SMBG in those with hypoglycemia unawareness and/or frequent hypoglycemic 
                                                                 episodes

    Monthly Office visit while adjusting therapy (weekly phone contact
may be necessary)

      Every 3 months Hypoglycemia; medications; weight/BMI; medical nutrition 
and activity therapy; BP; SMBG data (download meter);
A1C; eye and foot screen; diabetes/nutrition education; smoking

                                                cessation counseling; aspirin therapy >40 years of  age; 
             reconception planning for women of childbearing age;

depression screen
              At Diagnosis In addition to the 3-month follow-up, complete the following:

And Yearly History and physical; fasting lipid profile; albuminuria screen;
                                                   dilated eye exam; dental exam; neurologic assessment; 
                                                    comprehensive foot exam (pulse, nerves, and inspection); referral
                                                   for diabetes and nutrition education 

Cardiovascular, renal, retinal, neurological, foot, oral, and dermatological

                                                     

Type 2 Diabetes Practice Guidelines 3 - 3

Targets

Monitoring

Follow-up

Complications
Surveillance

Type 2 Diabetes Practice Guidelines 3 - 3
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A1C is expressed in percent (e.g. A1C of 7%), but it can also be expressed as an average 
glucose for the past 2-3 months; this is called the estimated average glucose, or eAG.

The eAG reflects an average of all glucose values (fasting and pre and postmeal)

Estimated Average Glucose (eAG)
AIC (%) eAG (mg/dL)

5 97
5.5 111
6 126

6.5 140
7 154

7.5 169
8 183

8.5 197
9 212

9.5 226
10 240

10.5 255
11 269

11.5 283
12 298

Formula: eAG = 28.7 x AIC – 46.7 (Nathan et al, Diab Care 2008) 31:1473-1478.)
E.g.: 97 = 28.7 x 5 – 46.7

Note: eAG is an effective way to communicate glucose control in terms patients are familiar 
with from using their meter; when reviewing patients’ data from their logbook or meter 
download, the average may be different from the eAG because the patient may not have 
sufficient pre and postmeal SMBG readings; when an A1C is ordered in the laboratory, 
many labs are reporting both the A1C result and the calculated eAG equivalent.

ADA Website Calculator:
http://professional.diabetes.org/glucosecalculator.aspx 

3 - 4      A1C and Estimated Average Glucose (eAG) Correlation

A1C and Estimated Average Glucose (eAG) Correlation3 - 4

Section Three
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Type 2 Diabetes Master Decision Path 3 - 5

Section Three
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Abbreviations and Clinical Considerations3 - 6
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Medical Nutrition and Activity Therapy/Start 3 - 7

Section Three

Sample Food Plan 

 

 
 

Medical Nutrition and Activity Therapy/Start 3-7 

 Saturated fat intake < 7% of total caloric intake in all T2DM. Although numerous studies have 
attempted to identify the optimal mix of macronutrients for meal plans of people with diabetes, a 
recent systematic review confirms that there is no most effective mix that applies broadly, and that 
macronutrient proportions should be individualized. It must be clearly recognized that regardless of 
the macronutrient mix, total caloric intake must be appropriate to weight management goal. Further, 
individualization of the macronutrient composition will depend on the metabolic status of the patient 
(e.g., lipid profile, renal function) and/or food preferences. 

At Diagnosis as monotherapy, or 
in combination with Metformin, 
Two Drug Therapy, Three Drug 
Therapy, or Insulin Therapy 

 
Start Therapy 

Assessment 
 A1C; SMBG; lipid profile; 

albuminuria 
 Food history or 3-day food record 

(meals and snacks with times and 
portions) 

 Nutrition adequacy 
 Height/weight/BMI 
 Weight goals/eating disorders 
 Fitness level (strength, flexibility, and 

endurance) 
 Exercise times, duration, and type 
Goals 
 SMBG and A1C in target range 
 LDL <100 mg/Dl (<70 mg/dL if 

evidence of CVD); triglycerides <150 
mg/Dl 

 BP <130/80 mmHg 
 Urine albumin <30 mg/gm creatinine 
 BMI <25 kg/m2 (<23 kg/m2 in Asian 

Americans) 
 Regular exercise 
Plan 
 Set meal and snack times 
 Set consistent carbohydrate intake at 

meals and snacks to meet BG targets 
(see sample food plan) 

 Establish regular exercise regimen 
based on fitness level 

Follow-up 
Medical: Within 1 month 
Nutrition: Within 2 weeks 

Medical Nutrition 
Therapy Guidelines 
 Total fat = 30% total calories; less if obese 

and elevated LDL 
 Saturated fat <10% total calories <7% with 

elevated LDL 
 Cholesterol <300 mg/day 
 Sodium < 1500 mg/day 
 Protein reduced to 0.8 gm/kg/day (~ 10% 

total calories) if macroalbuminuria 
 Calories decreased by 10-20% if BMI ≥25 

kg/m2 
 

 
 
 
 
 
 
 
 
 

   1 CHO = 1 carbohydrate 
serving = 15 gm carbohydrate = 
60-90 calories 
1 Meat/Sub = 1 oz serving 
(28 gm) = 7 gm protein; 
5 gm fat; 50-100 calories 
1 Added Fat = 1 serving = 5 
gm fat; 45 calories 
Vegetable = 1-2 
servings/day with each meal; 
not counted in plan 

 
 
 
 

41 

MEAL CHO MEAT/SUB FAT 
Bkfst 3-4 0-1 0-1 
Snack 1-2 0 0-1 
Midday 3-4 2-3 1-2 
Snack 1-2 0 0-1 
Evening 3-4 2-3 1-2 
Snack 1-2 0 0-1 
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Most guidelines suggest starting metformin at the time of diagnosis of T2DM

3 - 8      Medical Nutrition and Activity Therapy/Adjust

Medical Nutrition and Activity Therapy Adjustments

Food Plan
 Adjust carbohydrate intake
 Reduce fat intake
 Adjust portion size and meal spacing

Activity/Exercise
 Increase activity frequency and duration
 Suggest alternative forms of exercise

Follow-up
Medical: Monthly; use this Decision Path for follow-up

See Lifestyle Interventions for Weight Loss, 2-5

Patient in Medical 
Nutrition and Activity 

Therapy and not at 
target

Has patient been in 
medical nutrition and
activity therapy more 
than 3 months?

Start Metformin; move 
to Metformin/Start, 

3-10; if contraindicated, 
consider a sulfonylurea, 

DPP-4 inhibitor, or 
thiazolidinedione; 
see Oral Agent 
Selection, 3-9

Targets
 AIC <7%
 Premeal BG 70-120 mg/dL
 Postmeal BG <160 mg/dL

NO

YES

Medical Nutrition and Activity Therapy/Adjust3 - 8

Section Three
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Step 1: Determine liver and kidney function
Step 2: Select oral agent based on indicators
Kidney Function

Kidney Function

L
iv

er
 F

un
ct

io
n

Step 1 Sr
Cr <1.4 mg/dL women;

<1.5 mg/dL men
1.4 – 2.0 mg/dL women;
1.5 – 2.0  mg/dL men >2.0 mg/dL

eG
FR >60 60-30 <30

No to mild 
impairment
(ALT <2.5 
times ULN, 
Child-Pugh 
Score 5-6)

Metformin, DPP-4 
inhibitor, sulfonylurea, 
repaglinide, 
TZD, 
∝-glucosidase 
inhibitor

DPP-4 inhibitor*, 
sulfonylurea, 
repaglinide, 
nateglinide, TZD,
and ∝-glucosidase 
inhibitor †

DPP-4 inhibitor*, 
TZD-consider insulin
therapy
 

Moderate
(ALT ≤2.5 
times ULN, 
Child-Pugh 
Score 7-9)

DPP-4 inhibitor, 
use repaglinide,
nateglinide, and
∝-glucosidase 
Inhibitor with caution

DPP-4 inhibitor*, 
use repaglinide,
nateglinide, and
∝-glucosidase 
Inhibitor with caution

DPP-4 inhibitor*, 
use repaglinide,
nateglinide with
caution, consider insulin 
therapy

Severe
(Child-Pugh 
Score >9)

Consider insulin therapy; 
no data to support use of 
any oral agent

Consider insulin therapy; 
no data to support use of 
any oral agent

Consider insulin therapy; 
no data to support use of 
any oral agent

* Reduced dose may be needed based on serum creatinine and creatinine clearance; 
see DPP-4 Inhibitor/Start, 3-16
†Studies have shown metformin likely safe if eGFR >30

Step 2 Select ORAL Agent Based on Indicators
METFORMIN SULFONYLUREA ∝-GLECOSIDASE 

INHIBITOR

 

Lactic acidosis
Hypoxia
>80 years old
CHF
Renal insufficiency

Hypoglycemia
Weight gain
Sulfa allergy (rare)

GI disturbances
Limited clinical benefit
Higher cost

THIAZOLIDINEDIONE 
(PIOGLITAZONE)

REPAGLINIDE OR 
NATEGLINIDE

DPP-4 INHIBITOR

 Insulin resistance
Obesity
Dyslipidemia

Insulin deficiency
Flexible meal schedule
Renal insufficiency

Postmeal hyperglycemia
Weight neutral
Well tolerated

 

Peripheral edema
CHF
Weight gain
Higher cost
Bone fracture

Hypoglycemia
Weight gain
Dose at meal
Higher cost

Higher cost
No long-term data

   
    SEE TABLE 1 IN DIABETES MANUAL

Oral Agent Selection   3 -9
Oral Agent Selection 3 - 9

Section Three
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3 -10      Type 2: Metformin/Start

At Diagnosis or when starting
Metformin, Two Drug Therapy, 
Three Drug Therapy, or Insulin 
Therapy

Follow-up
Medical: Phone of office visit within 
1-2 weeks; move to 
Metformin/Adjust, 3-11

Precautions and 
Contraindications

 Pregnancy and lactation
 Risk of lactic acidosis in 

patients with:
 Renal disease (serum 

creatinine >1.4 mg/dL)
 Liver dysfunction 
 Alcohol abuse, binge 

drinking
 Acute or chronic 

metabolic acidosis
 In patients >80 years 

old unless creatinine 
clearance demonstrates 
renal function not 
impaired

 Patients with CHF who 
require pharmacologic 
treatment

 Intravenous radiographic 
contrast agents

Side Effects
 Usually dose related and 

self-limited
 Common: Diarrhea, 

nausea, and abdominal 
discomfort

 Occasional: Metallic taste

Note: See package insert for 
detailed prescribing 
information

Start Metformin
Assess medical nutrition therapy; see 
Medical Nutrition and Activity 
Therapy/Start, 3-7

Metformin is recommended as 
baseline therapy; primary action is to 
decrease hepatic glucose output

Starting Dose
(take in the AM with food) 
 Metformin (Glucophage):

500 or 850 mg/day
 Metformin ext. release

(Glucophage XR or Glumetza): 
850 mg/day

 Metformin oral (Riomet):
5 ml (500 mg)/day

Expected Clinical Benefit
A1C reduction of 
1-2 percentage points

Refer patient for nutrition and 
diabetes education

Type 2: Metformin/Start3 - 10

Section Three

� Not available in KSA

�
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Metformin Dose Adjustments (in mg): Every 1-2 weeks
START 

PM
NEXT 

AM/PM
NEXT 

AM/PM
NEXT 

AM/PM
MAX 

AM/MID/PM
Metformin 
500 mg 500 500/500 500/1000 1000/1000 1000/500/1000

Metformin 
850 mg 850 850/850 - - 850/850/850

Metformin 
ext. release 500 1000 1500 - 2000

Merformin oral
(500 mg – 5 ml) 500 500/500 500/1000 1000/1000 -

May be increased weekly when using 500 mg tablets or biweekly when using 850 mg tablets; 1000 
mg tablets are also available

Note: Clinically effective dose is 2000 mg/day

Follow-up
Medical: Monthly; use this DecisionPath for follow-up

Type 2: Metformin/Adjust   3-11

Patient treated with 
Metformin and not at target

Patient taking maximum 
dose of metformin for

2-4 weeks?

Advance therapy; 
see Type 2 Diabetes 

Master DecisionPath, 3-5

Targets
 AIC <7%
 Premeal BG 70-120 mg/dL
 Postmeal BG <160 mg/dL

NO

YES

If persistent gastrointestinal discomfort, consider discontinuing metformin and starting different 
oral agent, see Oral Agent Selection, 3-9 

Oral Agent Selection 3 - 11

Section Three
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3 -12      Type 2: Secretagogue (Sulfonylurea)/Start

At Diagnosis or when starting
Two Drug Therapy, Three Drug 
Therapy, or Insulin Therapy

Follow-up
Medical: Phone of office visit within 
1-2 weeks; move to Secretagogue 
(Sulfonylurea)/Adjust, 3-11

Precautions and 
Contraindications

 Pregnancy and lactation
 Known hypersensitivity
 For sulfonylureas:

 Severe allergy to sulfa 
drug

 Significant renal 
impairment (i.e., serum 
creatinine >2.0 mg/dL; 
lower dose may be 
required 

Side Effects
 Hypoglycemia †
 Weight gain

†Proper meal planning and 
avoiding skipped meals is 
critical to prevent 
hypoglycemia

Note: See package insert for 
detailed prescribing 
information

Start Metformin
Assess medical nutrition therapy; see 
Medical Nutrition and Activity 
Therapy/Start, 3-7
Secretagogues induce release of 
insulin from the pancreas in response 
to glucose

Starting Dose
 Sulfonylureas (recommend)

Glimepiride (Amaryl)*:1 mg/day
Glipizide XL*: 5 mg/day
Glipizide (Glucotrol): 5 mg/day
Glyburide (Diabetal): 2.5 mg/day
Glyburide (micronized) 1.5 mg/day

 Nateglinide (Starlix):
120 mg TID before each meal**

 Repaglinide (Prandin):
0.5 mg if A1C <8%; 1-2 mg if
AIC ≥8% and/or previously 
treated with oral agent(s); take
Before each meal

Expected Clinical Benefit
A1C reduction of 
1-2 percentage points
Refer patient for nutrition and 
diabetes education
*Recommended
**Instruct patient not to take dose 
if meal is skipped; consider adding 
a dose for extra meal; some 
patients take only with large meals

Type 2: Secretagogue (Sulfonylurea)/Start3 - 12

Section Three

� Not available

�

�
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Type 2: Secretagogue (Sulfonylurea)/Start 3 - 13

Section Three
 
 
 

Type 2: Secretagogue (Sulfonylurea)/Start 3 -13 
 

? Use Table 1 in manual instead – Gliclazide and gliclazide MR available in KSA 
 

Patient treated with 
Secretagogue and not at target 
 
 
Patient taking maximum 
dose of secretagogue for 

2-4 weeks? 
 

NO 

 
 
 
 
 

YES 

Targets 
 AIC <7% 
 Premeal BG 70-120 mg/dL 
 Postmeal BG <160 mg/dL 

Advance therapy; 
see Type 2 Diabetes 

Master DecisionPath, 3-5 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
 
 
 
 

 
47 

Sulfonylurea Dose Adjustments (in mg): Every 1-2 weeks 

 START 
AM 

NEXT 
AM 

NEXT 
AM/PM 

NEXT 
AM/PM 

MAX 
AM/PM 

Glimepiride* 1 2 3/- 4/- 8/- 
  Start Next Max

Gliben Clamide   5 10 20 
Gliclizide MR
   30 60 120 

May be increased every 1-2 weeks 
Note: Clinically effective dose is typically half maximum dose. Exceeding half-maximal dose of 
sulphonylureas leads to increased risk of hypoglycaemia without increasing efficacy of glycaemic 
control 
Follow-up 
Medical: Monthly; use this DecisionPath for follow-up 
*Recommend 

Nateglinide and Repaglinide Dose Adjustments(in mg): 
Every 1-2 weeks 

Take before meals START NEXT NEXT MAX 
Nateglinide 60 to 120 - - 120 
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Type 2: Thiazolidinedione/Start3 - 14

Section Three 
 

3 -14 Type 2: Thiazolidinedione/Start 
 

At Diagnosis or when starting 
Two Drug Therapy, Three Drug 
Therapy, or Insulin Therapy 
 
 

Start Thiazolidinedione 
Assess medical nutrition therapy; see 
Medical Nutrition and Activity 
Therapy/Start, 3-7 
Thiazolidinedione are insulin 
sensitizers with primary action in 
muscle and fat 
Starting Dose (in AM) 
 Pioglitazone (Actos)*: 15 mg 
Determine ALT level prior to starting 
therapy; do not initiate therapy if >2.5 
times upper limit of normal (ULN); 
observe patients for signs of heart 
failure (excessive or rapid weight gain 
and edema) 
Expected Clinical Benefit 
A1C reduction of 0.5-1.4 percentage 
points 
Refer patient for nutrition and diabetes 
education 
*Recommended 
 

 
Follow-up 
Medical: Phone of office visit within 
1-2 weeks; move to 
Thiazolidinedione/Adjust, 3-15 

Precautions and 
Contraindications 
 Contraindicated in NYHA 

Class III or IV heart failure 
 May cause or worsen CHF 
 Pregnancy and Lactation 
 Liver disease 
 Type 1 diabetes (patients 

with autoimmune-ketosis 
prone diabetes) 

 If starting 
thiazolidinedione in 
combination with insulin, 
continue current insulin 
regimen and total daily 
dose may be necessary; 
consider not using 
maximum dose of TZD 
with insulin 

 Risk of hypoglycemia is 
increased when used with 
sulfonylurea or insulin 

 Peripheral edema 
 Increased risk of bone 

fractures 
Side Effects 
 Generally well tolerated; 

modest weight gain noted 
 Perpheral edema 
 Extra care when adding 

TZD to insulin - fluid 
retention and weight gain 
significant problems - 
need careful monitoring 
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  3-15Type 2:   Thiazolidinedione /Adjust

Thiazolidinedione Dose Adjustments (in mg)

START AM   NEXT AM MAX AM

Pioglitazone* 15 30 45-

*associated with bladder cancer - do not use in patients with a history of bladder Ca

May be adjusted every 8-12 weeks

Note: Clinically effective dose is typically maximum dose; monitor for peripheral edema and other 
signs of heart failure (excessive and/or rapid weight gain); check ALT at least annually.

Follow-up
Medical: Monthly; use this DecisionPath for follow-up

Patient treated with 
Thiazolidinedione and not at 

target

Patient taking maximum 
dose of secretagogue for

2-4 weeks?

Advance therapy; 
see Type 2 Diabetes 

Master DecisionPath, 3-5

Targets
 AIC <7%
 Premeal BG 70-120 mg/dL
 Postmeal BG <160 mg/dL

NO

YES

If serum transaminase levels 3 times normal or jaundice present, discontinue 
thiazolidinedione; moderately elevated ALTs (1-2.5 times upper limit of normal) warrant 
further evaluation and more frequent ALT monitoring; see Oral Agent Selection, 3-9 or 
Insulin Therapy Selection, 3-6

If treated with insulin and hypoglycemia occurs, consider decreasing insulin dose; see 
Insulin Adjustment Guidelines, 3-27 

Thiazolidinedion / Adjust 3 - 15

Section Three
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Type 2: DPP-4 Inhibitor/Start3 - 16

Section Three

Long-term safety unknown; no studies looking at reduction of diabetes complications/outcomes 

 

 
3 -16 Type 2: DPP-4 Inhibitor/Start 

 
At Diagnosis or when starting 
Two Drug Therapy or Three 
Drug Therapy 
 
 

Start DPP-4 Inhibitor 
Assess medical nutrition therapy; see 
Medical Nutrition and Activity 
Therapy/Start, 3-7 
TDPP-4 inhibitors increase insulin 
release and suppress glucagon 
secretion in a glucose dependent 
manner by increasing endogenous 
GLP-1 level 
Sitagliptin (Januvia) and Saxsagliptin 
"Onglyza" may be taken 
with or without food; may be used as 
monotherapy or in combination with 
metformin, sulfonylurea, or 
thiazolidinedione 
Expected Clinical Benefit 
A1C reduction of 0.5-0.8 percentage 
point; weight neutral 

Precautions and 
Contraindications 
 Known hypersensitivity to 

the drug 
 Hypersensitivity reactions 

such as anaphylaxis, 
angioedema, cutaneous 
vasculitis, and exfoliative 
skin conditions including 
Stevens-Johnson 
Syndrome 

 Renal insufficiency 
(reduce dose; see below) 

 Pregnancy Category B 
 Pancreas (rare) 
Increased risk of 
hypoglycemia in combination 
with insulin or sulfonylurea 
Use lower dose of saxagliptin 
for patients taking strong 
cytochrome p450 inhibitors 
Side Effects 
 Generally well tolerated 
Note: See package insert for 
detailed prescribing 
information 

 
 
 
 
 
 
 
 

 
 

Follow-up 
Medical: Phone of office visit within 1-2 weeks; move to 
DPP-4 Inhibitor /Adjust, 3-17 

Unless contraindicated, metformin should be the first choice; see attached guidelines 
 
 
 
 
 

50 

Start Sitagliptin or Saxagliptin on Kidney Function 
Level of Kidney 
Impairment 

Serum Creatinine 
(SrCr) mg/dL 

Creatinine 
Clearance (CrCl) 

Sitagliptin 
Dose 

Saxagliptin 
Dose 

Normal to Mild ≤ 1.7 men; 
≤ 1.5 women >50 ml/min 100 mg QD 2.5 or 5 mg 

QD 
Moderate >1.7-3.0 men; 

>1.5-2.5 women >30-49 ml/min 50 mg QD 2.5 mg QD 
Severe >3.0 men; 

>2.5 women <30 ml/min 25 mg QD 2.5 mg QD 
Refer patient for nutrition and diabetes education; monitor serum creatinine and calculate 
creatinine clearance annually using the Cockcroft-Gault formula (see page 7-7) 
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Type 2:   DPP-4 Inhibitor /Adjust   3-17

Patient treated with DPP-4 
Inhibitor and not at target

Has patient been taking 
DPP-4 inhibitor for less 

than 3 months?

Continue therapy; use this 
DecisionPath for follow-up

Targets
 AIC <7%
 Premeal BG 70-120 mg/dL
 Postmeal BG <160 mg/dL

NO

YES

Is patient taking a 
combination of DPP-4 

inhibitor and metfomin, 
sulfonylurea, or 

thiazolidinedione?

Consider different 
combination therapy; 
see Type 2 Diabetes 

Master DecisionPath, 3-5

YES

NO

Consider adding metformin, 
sulfonylurea, or 

       Onglyza to DPP-4 
inhibitor; see Metformin/Start, 

3-10, Sceretagogue 
(Sulfonylurea)/Start, 3-12, or 
Thiazolidinedione/Start, 3-14

Monitor serum creatinine and 
calculate creatinine clearance 
annually using the Cockcroft-
Gault formula; adjust dose 
based on kidney function; see 
DPP-4 Inhibitor/Start, 3-16; 
use this DecisionPath for 
follow-up

Type 2: DPP-4 Inhibitor/Adjust 3 - 17

Section Three
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Type 2: ∝-Glucosidase Inhibitor/Start3 - 18

Section Three

 
 

3 -18 Type 2: ∝-Glucosidase Inhibitor/Start 
 
 
 

Consider starting from Diagnosis 
or adding to current therapy if 
A1C close to target and postmeal 
glucose elevated 
 
 
Start ∝-Glucosidase Inhibitor 

Assess medical nutrition therapy; see 
Medical Nutrition and Activity 
Therapy/Start, 3-7 
∝-Glucosidase inhibitors slow the 
breakdown of carbohydrate 
Starting Dose 
 Acarbose (Glucobay): 25mg before 

the largest meal of the day 
Titrate acarbose or miglitol dose 
weekly to minimize gastrointestinal 
side effects 
Educate patient about using glucose 
tablets instead of sucrose to treat 
hypoglycemia 
Expected Clinical Benefit 
A1C reduction of 0.5 percentage 
points 
Refer patient for nutrition and diabetes 
education 
 
 
 
 
Follow-up 
Medical: Phone of office visit within 
1-2 weeks; move to ∝-Glucosidase 
Inhibitor/Adjust, 3-10 

Precautions and 
Contraindications 
 Pregnancy and Lactation 
 Renal disease (serum 

creatinine ≥2.0 mg/dL) 
 Inflammatory bowel 

disease 
 Colonic ulceration 
 Partial intestinal blockage 
 Any chronic intestinal 

disease 
 Liver dysfunction 

(cirrhosis) 
 Diabetic ketoacidos 
Side Effects 
 Flatulence abdominal pain, 

and diarrhea 
 Tend to decrease in 

frequency and intensity 
with time 

Note: See package insert for 
detailed prescribing 
information 
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Type 2: ∝-Glucosidase Inhibitor/Adjust 3 - 19

Section ThreeType 2:    ∝-Glucosidase Inhibitor /Adjust   3-19

∝-Glucosidase Inhibitor Adjustments (in mg)

START   NEXT NEXT UP TO MAX

Acarbose 25 mg/dL 25 mg BID 25 mg TID 100 mg TID

Miglitol 25 mg/dL 25 mg BID 25 mg TID 100 mg TID

May be increased by 25 mg/day/week if tolerating dose

Note: Clinically effective dose is 50-100 mg TID before meals for weight >60 kg; maximum 
dose of acarbose is 50 mg TID for people who weigh ≤60 kg (132 lbs)

Follow-up
Medical: Monthly; use this DecisionPath for follow-up

Patient treated with 
∝-Glucosidase Inhibitor

and not at target

Patient taking maximum 
tolerated dose of 

∝-Glucosidase inhibitor for
4-8 weeks?

Advance therapy; 
see Type 2 Diabetes 

Master DecisionPath, 3-5

Targets
 AIC <7%
 Premeal BG 70-120 mg/dL
 Postmeal BG <160 mg/dL

NO

YES

Determine serum transaminase levels every 3 months for first year and periodically 
thereafter; if elevated, discontinue ∝-glucosidase inhibitor

Discontinue ∝-glucosidase inhibitor if side effects do not diminish within 1-2 months 
of starting therapy, see Oral Agent Selection, 3-9
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Type 2: Two Drug Therapy Selection3 - 20

Section Three
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Type 2: Two Drug Therapy Selection 3 - 21

Section Three
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Type 2: Two Drug Therapy Start3 - 22

Section Three
 
 

3 - 22 Type 2: Two Drug Therapy/Start 
 

At Diagnosis or from Metformin 
or other oral agent and unable to 
achieve targets 
 
 

Start Two Drug Therapy 
 Maintain current oral agent dose 
 Add starting dose of second oral 

agent in AM (secretagogue with meal) 
unless otherwise noted 

Metformin 500 or 
850 mg/day 

Glimepiride† 1 mg/day 
Glipizide 
Gliben Clamide 
Gliclizide                    30 mg

5 mg/day 

Repaglinide                 0.5 mg 

5 mg*  

Pioglitazone† 15 mg/day 
Saxagliptin 2.5 or 

5 mg/day** 
†

 

100 mg/day**  

† Recommended 
*Before each meal 
**If renal disease, dose is reduced 
See DPP-4 Inhibitor/Start, 3-16 

Refer patient for nutrition and diabetes 
education 

 

Follow-up 
Medical: Phone of office visit within 
1-2 weeks; move to 
Two Drug Therapy/Adjust, 3-23 

See Exenatide/Start, 3-24 
when starting or adding 
exenatide 
 

 Precautions and 
Contraindications for All 
Combinations 
 Pregnancy and lactation 
 Renal disease 
 Liver dysfunction 
 Alcohol abuse, binge 

drinking 
 CHF with TZD therapy 
Note: See package insert for 
detailed prescribing 
information 

 
 
 
 
 
 

Sitagliptin



53Page

  Liraglutide (Victoza) also available in KSA

Type 2: Two Drug Therapy/Adjust   

Oral Agent Adjustment
See specific DecisionPath for each oral agent:
Metformin/Adjust, 3-11
Secretagogue (Sulfonylurea)/Adjust, 3-13
Thiazolidinedione/Adjust, 3-15
DPP-4 Inhibitor/Adjust, 3-17
∝-Glucosidase Inhibitor/Adjust, 3-19

Follow-up
Medical: Monthly; use this DecisionPath for follow-up

  3-23

Patient in Two Drug therapy
and not at target

Patient taking maximum dose 
of both oral agents for 

8-12 weeks?

Advance therapy; 
see Type 2 Diabetes 

Master DecisionPath, 3-5

Targets
 AIC <7%
 Premeal BG 70-120 mg/dL
 Postmeal BG <160 mg/dL

NO

YES

If hypoglycemia occurs, consider decreasing dose of secretagogue (see page A-8)

If serum transaminase is >3 times ULN, discontinue thiazolidinedione

If gastrointestinal problems, consider discontinuing ∝-Glucosidase Inhibitor

If renal disease progresses, adjust dose of DPP-4 inhibitor

Type 2: Two Drug Therapy Adjust 3 - 23

Section Three
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3 - 24      Type 2:  Exenatide/Start

From Metformin or when adding to 
Two Drug Therapy or
Three Drug Therapy

Follow-up
Medical: Phone of office visit within 1-2 
weeks; move to Exenatide /Adjust, 3-25

Precautions and 
Contraindications
 Pregnanct and lactation
 ESRD or renal impairment 

with creatinine clearance 
<30 ml/min

 Severe gastrointestinal 
disease (gastroparesis)

 Pancreas (rare)
 Type 1 diabetes

Side Effects
 Nausea (most common), 

vomiting, and diarrhea, 
usually dose related and 
decrease over time

 Hypoglycemia in patients 
taking sulfonylureas

Note: Due to delayed gastric 
emptying, patients taking 
antibiotics, thyroid hormones, 
oral contraceptives, Coumadin 
medications, or other medications 
requiring rapid absorption should 
take these medications 1 hour 
before an exenatide injections; if 
medications need to be taken 
with food, they should be taken 
with a snack when exenatide is 
not administered.

Note: See packaging insert for 
detailed prescribing 
information

Start Exenatide
Assess medical nutrition thrapy; see
Medical Nutrition and Activity 
Therapy/Start, 3-7

Exenatide (Byetta) is a synthetic 
GLP-1 agonist that:
 Stimulate glucose-dependent insulin 

secretion
 Suppresses glucose-dependent glucagon 

production
 Delays gastric emptying
 Increase satiety

Starting Dose
 5 mg BID subcutaneously for one month 

using a fixed dose pen

Timing Dose
Optional within 30-60 minutes before breakfast 
and evening meal, or two largest meals (at least 
6 hours apart); do not administer after meals

Oral Agent Adjustment
 Metformin: Continue with current dose
 Sulfonylurea: Decrease current dose by 

50% if A1C <8.5%, otherwise maintain 
current dose and monitor patient for 
hypoglycemia

 TZD: Continue with current dose

Expected Clinical Benefit
A1C reduction of ~1 percentage point: weight 
loss of  ~5 lbs (2.2 kg) was observed in clinical 
trials (over 30 weeks)

Refer patient for nutrition and diabetes 
education

Type 2: Exenatide/Start3 - 24

Section Three
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* May consider decreasing dose to once daily

**Recommended

Type 2:  Exenatide/Adjust   

Current Therapy
5 mcg BID 10 mcg BID

N
au

se
a,

V
om

iti
ng

M
ild Continue 5 mcg* 

BID for 1 month
Continue 10 mcg* 
BID for 1 month

Se
ve

re

Discontinue 
exenatide

Decrease 
exenatide to 5 mcg 

BID or 
discontinue

Hypo-
glycemia

5 mcg BID 10 mcg BID
Decrease or stop 
sulfonylurea and 
maintain current 

dose of exenatide; 
if hypoglycemia 

continues, consider 
discontinuing 

exenatide

Decrease or stop  
sulfonylurea, 

continue 10 mcg 
dose of exenatide; 
if hypoglycemia 

continues, 
consider 5mcg

A1C <1 percentage
Point above target

A1C ≥1
Percentage
Point above

target
Current Consider 

adding

Consider 
adding 
background 
insulin or 
discontinuing 
exenatide and 
starting multi-
dose insulin 
therapy

Metformin
+ Exenatide

Sulfonylurea
+ Exenatide

TZD
+Exenatide

Sulfonylurea
Or TZD **

Metformin

Metformin

If contraindicated or patient is 
taking Metformin +  
Sulfonylurea + Exenatide or 
Metformin + TZD + Exenatide, 
discontinue exenatide and start 
multi-dose insulin therapy

  3 - 25

Patient treated with oral 
agent(s) Exenatide and not at 

target

Is patient experiencing GI 
side effects or 

hypoglycemia?

NO

YES

Targets
 AIC <7%
 Premeal BG 70-120 mg/dL
 Postmeal BG <160 mg/dL

Is patient GI side 
effects or 

hypogylcemia?

NO

YES

Increase dose to 
10 mcg BID after 
30 days; use this
DecisionPath for 

follow-up

Type 2: Exenatide/Adjust 3 - 25

Section Three
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Note: Use these insulin action curves as a rough estimate of the peak and duration of action of each 
type of insulin; action curves are affected by individual differences, activity level, timing, and other 
factors; SMBG should be measured at least 4 times per day at varying intervals to produce a 
complete characterization of diurnal variation in blood glucose; consider supplementing with 
continuous glucose monitoring (CGM); (see pages A-18, A-19)

3 - 26      Type 2:  Insulin Therapy Selection

Use Background Insulin regimen for patients with the following characteristics:
 Not prepared to take multiple injections (overwhelmed)
 Fasting BG elevated; postmeal BG at target
 As a transition therapy to background & mealtime insulin

Use Premixed Insulin regimen for patients with the following characteristics:
 Consistent schedule; regular mealtimes
 <10 hours between breakfast and evening meal
 Not prepared to take more than 2 injections/day

Use Background & Mealtime Insulin regimen for patients with the following characteristics:
 Desires tight control and flexible schedules
 Variable carbohydrate intake
 >10 hours between breakfast and evening meal
 Infrequent snacks or desire to eliminate snacks
 Shift work or frequent travel
 Postmeal hyperglycemia

Type 2: Insulin Therapy Selection3 - 26

Section Three
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Type 2:  Insulin Adjustment Guidelines     3 - 27

Principles of Background & Mealtime Insulin
 Attempt to mimic physiologic insulin secretion
 Total insulin dose distributed as approximately 50% 

background and 50% mealtime insulin
 Target fasting glucose with background insulin adjustments
 Target postmeal glucose with mealtime insulin adjustments
 Use correction factor and supplemental insulin to optimize 

blood glucose control; see Correction Factor, 5-17

Insulin Pattern Adjustments for Premixed and Background 
& Mealtime Insulin
 Adjust insulin based on minimum of 3-day pattern
 Determine which insulin is responsible for pattern (AM, 

MIDDAY, PM, BEDTIME)
 Normally adjust only one dose at a time, however if all or 

most values exceed 200 mg/dL, consider increasing total 
daily insulin by 0.1 units/kg and distribute according to 
current regimen

 Correct hypoglycemia first
 If total dose >1.5 units/kg, consider initiating an insulin 

sensitizer or adding second insulin sensitizer; encourage 
lifestyle changes to emphasize weight loss

 If hyperglycemia throughout day, correct highest SMBG first; 
if all BG values are within 50 mg/dL of each other, correct 
AM first

 For hypoglycemia unawareness, change pattern values to 
<100 mg/dL and >160 mg/dL

Type 2: Insulin Adjustment Guidelines 3 - 27

Section Three
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3 - 28      Type 2:  Background (Basal) Insulin/Start

Follow-up
Medical: If new insulin start, daily phone contact for 3 days, then office visit 
within 2 weeks; 24-hour emergency phone support needed; if changing 
therapies, phone or office visit within 1 week, then office visit within 1 month

Education: within 24 hours

Move to Background Insulin/Adjust, 3-29

Start Background Insulin
Oral Agent(s) + LA (Long –Acting Insulin)

At diagnosis and A1C >11%
 Initiate two drug therapy (insulin secretagogue + insulin sensitizer)
 Start background insulin: 0.2 units/kg LA at bedtime*

E.g.: 100 kg patient x 0.2 units/kg = 20 units of LA/day
administered at bedtime

From Two Drug Therapy and A1C ≥9%
 Maintain current therapy
 Add background insulin: 0.1 units/kg LA at bedtime*

E.g.: 100 kg patient x 0.2 units/kg = 20 units of LA/day
administered at bedtime

From Two Drug Therapy and A1C <9%
 Maintain current therapy
 Add background insulin: 0.1 units/kg LA at bedtime*

E.g.: 100 kg patient x 0.1 units/kg = 10 units of LA/day
administered at bedtime

*Usually start LA insulin at bedtime (LA may be administered at any 
consistent time of day; some patients will benefit from BID dosing of 
LA; NPH insulin may be substituted for LA insulin, especially if cost is 
an issue)

Note: DPP-4 inhibitor and GLP-1 agonist not currently approved with 
insulin

Type 2: Background (Basal) Insulin/Start3 - 28

Section Three
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Type 2: Background (Basal) Insulin/Adjust 3 - 29

Section Three

Type 2:   Background (Basal) Insulin/Adjust   3-27

Background Insulin Pattern Adjustments

Time Blood Glucose Insulin Adjustment

AM

<70 mg/dL Decrease Long-Acting (LA) 1-3 units

121 – 200 mg/Dl Increase LA 1-3 units

>200 mg/dL Increase LA 3-5 units or 10%

Comments:
1. Patient or health professional may adjust insulin dose weekly until target achieved
2. If MIDDAY, PM, or BEDTIME glucose targets not achieved, move to 

Background & Mealtime Insulin/Start, 3-32 (all meals) or 3-33 (main)
3.   Consider changing LA to 2 injections per day if  24- hour coverage is not provided

Food and Physical Activity Adjustments

Low blood glucose pattern High blood glucose pattern

 Increase carbohydrate at meal
 Increase carbohydrate before physical 

activity
 Increase or add snack
 Decrease physical activity

 Decrease carbohydrate at meal
 Decrease carbohydrate before physical 

activity
 Decrease or add snack
 Increase physical activity

  3 - 29

Patient using 
Background Insulin

and not at target

Is patient taking maximum 
dose of oral agent(s) and >0.5 

– 0.7 units/kg/day LA 
insulin?

Move to Background 
Mealtime Insulin/Start, 

3-32

Targets
 AIC <7%
 Premeal BG 70-120 mg/dL
 Postmeal BG <160 mg/dL

NO

YES
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3 - 30      Type 2:  Premixed Insulin/Start

Follow-up
Medical: Daily phone contact for 3 days, then office visit within 2 weeks; 24-
hour emergency phone support needed 

Education: Within 24 hours

Move to Premixed Insulin/Adjust, 3-31

Start Premixed Insulin
RA/N – 0 - RA/N – 0 ± Insulin Sensitizer(s)

At Diagnosis and A1C >11% or from Three Drug Therapy and A1C 
≥ 9%
 Stop secretagogue, exenatide, or DPP-4 inhibitor
 Maintain sensitizer(s)
 Premixed Insulin (Mix 75/25 and Mix 70/30 are rapid-acting 

[RA]/protamine suspension)
 Administer 0.2 units/kg in AM and 0.2 units/kg in PM

E.g.: 100 kg patient x 0.2 units/kg = 20 units of insulin in AM 
and 20 units in PM (40 units total)
usual recommendation in 2/3 in morning and 1/3 in evening

From Three Drug Therapy and A1C <9%
 Stop secretagogue, exenatide, or DPP-4 inhibitor
 Maintain sensitizer(s)
 Premixed Insulin (Mix 75/25 and Mix 70/30 are rapid-acting 

[RA]/protamine suspension)
 Administer 0.1 units/kg in AM and 0.1 units/kg in PM

E.g.: 100 kg patient x 0.1 units/kg = 10 units of insulin in AM 
and 10 units in PM (20 units total)

Type 2: Premixed Insulin/Start3 - 30

Section Three

� Not available

�
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Novomix 30 can be used tds with each meal

Type 2:    Premixed Insulin /Adjust

Premixed Insulin Pattern Adjustments

Time Blood Glucose Insulin Adjustment

AM
<70 mg/dL

121 – 200 mg/Dl
>200 mg/dL

Decrease PM Premixed 1-3 units
Increase PM Premixed 1-3 units

Increase PM Premixed 3-5 units or 10%

PM
<70 mg/dL

121 – 200 mg/Dl
>200 mg/dL

Decrease AM Premixed 1-3 units
Increase AM Premixed 1-3 units

Increase AM Premixed 3-5 units or 10%

Comments:
1. Insulin adjustments are made based on AM and PM SMBG values
2. Premixed insulin adjustments change insulin doses in a fixed ratio; targeted pattern adjustments
     may be difficult; if persistent pattern of hypoglycemia and hyperglycemia, move to

Background & Mealtime Insulin/Start, 3-32 (all meals) 

Food and Physical Activity Adjustments
Low blood glucose pattern High blood glucose pattern

 Increase carbohydrate at meal
 Increase carbohydrate before physical 

activity
 Increase or add snack
 Decrease physical activity

 Decrease carbohydrate at meal
 Decrease carbohydrate before physical 

activity
 Decrease or add snack
 Increase physical activity

  3 - 31

Patient using Premixed 
Insulin and not at target

Is current insulin dose
>1.5 units/kg?

Consider initiating or 
adding second insulin 
sensitizer; encourage 
lifestyle changes to 

emphasize weight loss; 
move to Background & 
Mealtime Insulin/Start, 

3-32
NO

YES

Type 2: Premixed Insulin/Adjust 3 - 31

Section Three
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NPH often used twice daily with RI
E.g. RI 10/10/10; NPH 20/-/10

3 - 32      Type 2:  Background (Basal) & Mealtime (Bolus) Insulin /Start

RA-RA-RA-La ± Insulin Sentizer(s)

At Diagnosis and A1C >11% or from Three Drug Therapy 
and A1C ≥ 9%
 Stop secretagogue, exenatide, or DPP-4 inhibitor
 Maintain sensitizer(s)
 Start background insulin: 0.2 units/kg LA at bedtime*
 Start mealtime insulin: 0.2 units/kg RA total, distributed before 

meals (may be requested based on food plan)
E.g.: 100 kg patient = 6 units RA – 6 units RA – 7 units RA – 20 
units LA

From Three Drug Therapy and A1C <9%
 Stop secretagogue, exenatide, or DPP-4 inhibitor
 Maintain sensitizer(s)
 Start background insulin: 0.1 units/kg LA at bedtime*
 Start mealtime insulin: 0.1 units/kg RA total, distributed before 

meals (may be requested based on food plan)
E.g.: 100 kg patient = 3 units RA – 3 units RA – 4 units RA – 10 
units LA

From Premixed Insulin
 Reduce current total insulin dose by 10% if A1C <9% or 

maintain current insulin dose if A1C ≥9%
 Distribute insulin as 50% LA at bedtime and 50 % RA before 

meals (may be readjusted based on food plan)
E.g.: Current total dose = 90 units – 10%

  New total dose = 81 units distributes as:
  14 units RA – 13 units RA – 14 units RA – 40 units LA

*Usually start LA insulin at bedtime (LA may be administered at 
any consistent time of day; some patients will benefit from BID 
dosing of LA insulin; NPH insulin may be submitted for LA insulin 
especially if cost is an issue)

Type 2: Background (Basal) & Mealtime (Bolus) Insulin /Start3 - 32

Section Three
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Type 2: Background (Basal) & Mealtime (Bolus) Insulin/Adjust    3-33

Start Background & Mealtime (main meal) Insulin

From Background Insulin (step-wise initiation of background & 
mealtime therapy) 
 Discontinue exenatide of DPP-4 inhibitor
 Maintain other oral agents
 Start 0.1 units/kg RA before large meal (most carbohydrate choices)

- Consider postmeal SMBG (30 min. 1 hr, 2 hr) to establish meal with 
highest postmeal excursion

 Subtract 0.1 units/kg LA
E.g.: 100 kg patient currently using 70 units LA

   Mealtime = 0.1 units/kg x 100 kg = 10 units RA
  Background dose = 70 units – (0.1 units/kg x 100 kg) = 60 units LA

Nre regimen = 0 - 0 10 units RA – 60 units LA

To add additional injection of mealtime insulin:
If BG targets not achieved, add additional injections of RA at 0.1 units 
(0.1 units/kg) of LA for each additional premeal injection; stop 
secretagogue and maintain sensitizer(s) once second premeal injection of 
RA is initiated

Follow-up
Medical: If new insulin start, daily phone contact for 3 days, then office visit within 2 
weeks; 24-hour emergency phone support needed; if changing therapies, phone or 
office visit within 1 week

Education: If new insulin start, within 24 hours; otherwise within 2 weeks

Move to Background & Mealtime Insulin/Adjust, 3-34

Type 2: Background (Basal) & Mealtime (Bolus) Insulin /Adjust 3 - 33

Section Three
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3 - 34      Type 2:  Background (Basal) & Mealtime (Bolus) Insulin/Adjust

Background & Mealtime Insulin Pattern Adjustments
Time Blood Glucose Insulin Adjustment

AM
< 70 mg/dL

121 – 200 mg/Dl
> 200 mg/dL

Decrease Long-Acting (LA) 1-3 units
Increase LA 1-3 units

Increase LA 3-5 units or 10%

MID 
DAY

< 70 mg/dL
121 – 200 mg/Dl

> 200 mg/dL

Decrease AM Rapid-Acting (RA) 1-3 units
Increase AM RA 1-3 units

Increase AM RA 3-5 units or 10%

PM
< 70 mg/dL

121 – 200 mg/Dl
> 200 mg/dL

Decrease MIDDAY RA 1-3 units
Increase MIDDAY RA 1-3 units

Increase MIDDAY RA 3-5 units or 10%

BED 
TIME

< 100 mg/dL
140 – 200 mg/Dl

> 200 mg/dL

Decrease PM RA 1-3 units
Increase PM RA 1-3 units

Increase PM RA 3-5 units or 10%

Comments:
1. Additional injections of RA can be used to cover snacks
2. If postmeal glucose (30 min. 1 hr. or 2 hr) exceeds target; Increase premeal mealtime 
     insulin 1-3 units if 160-250 mg/dL and 3-5 units if >250 mg/dL
3. Consider Insulin-to-Carbohydrate Ratios, 5-16
4. Consider changing LA to 2 injections per day if 24-hour coverage is not provided

Food and Physical Activity Adjustments

Low blood glucose pattern High blood glucose pattern

 Increase carbohydrate at meal
 Increase carbohydrate before physical 

activity
 Increase or add snack
 Decrease physical activity

 Decrease carbohydrate at meal
 Decrease carbohydrate before physical 

activity
 Decrease or stop snack
 Increase physical activity

Patient using Background & 
Mealtime Insulin and not at 

target

Is current insulin dose
>1.5 units/kg?

Consider initiating or 
adding second insulin 
sensitizer; encourage 
lifestyle changes to 

emphasize weight loss; if no 
significant improvement in 
6 months, refer patient to a 

Database Specialist NO

YES

Type 2: Background (Basal) & Mealtime (Bolus) Insulin /Adjust3 - 34

Section Three
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  Risk Factors

Plasma Glucose

Symptoms
              
      
Urine Ketones
              (Fasting)           
   

       
  

Universal screening between 24th and 28th week of gestation; if at 
high risk (e.g., previous GDM, macrosomia in previous pregnancy,
prediabetes, or multiple risk factos), consider screening at first 
prenatal visit; if negative, rescreen at 24-28 weeks gestation. 

Screen with 50 gram glucose challenge test (GCT): If 1 hour plasma 
glucose 140-200 mg/dL, patient should be referred for 100 gram oral 
glucose tolerance test (OGTT); if 1 hour plasma >200 mg/dL, diagnose 
GDM

 BMI >25 kg/m2

 Family history of type 2 diabetes ( especially first degree relatives)
 Age >25 years
 Multiparity
 Previous gestational diabetes (GDM):

Macrosomic or large-for-gestational-age infant
 Prediabetes

100 gram OGTT after overnight fast and at least 3 days of unrestricted 
food intake.

Fasting ≥95 mg/dL, 1 hour ≥180 mg/dL, 2 hour ≥155 mg/dL, 3 hour 
≥140 mg/dL, two abnormal values required for diagnosis

Note: If one abnormal or high normal OGTT value, consider 
SMBG/CGM for 7 days; if average fasting BG ≥95 mg/dL, or average 
2 hour postmeal ≥120 mg/dL, follow GDM guidelines

   
Usually none; rarely increased urination, thirst, and appetite; nocturia; 
weight loss

Usually negative; positive can indicate starvation ketosis

Medical Nutrition Therapy (MNT); Glyburide or Insulin Therapy  

  4-2 Gestational Diabetes Practice Guidelines

Screening

Diagnosis

Treatment 
Options

Gestational Diabetes Practice Guidelines4 - 2

Section Four
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Self-Monitored
Blood glucose

(SMBG)

                     A1C

Urine Ketones 
         (Fasting)

                        

               SMBG

               CGM

Urine Ketones 
         (Fasting)

          Prenatal

  Fetal Monitoring   

  After Delivery

  

 All values within target range
 Premeal and bedtime 60-95 mg/dL
 Postmeal  <130 mg/dL 1 hour after start of meal or <120 mg/dL 2 

hours after start of meal

 May be used to evaluate presence of preexisting hyperglycemia 
(diabetes), but is not used in managing GDM

 Should be within normal range 

Negative

Meter with memory and logbook

Minimum 4 times/day; fasting and between 1 and 2 hours postmeal; if 
using insulin, consider premeal and bedtime testing; test at any sign of 
hypoglycemia

Consider supplementing with continuous glucose monitoring (CGM) 
to identify glycemia patterns (see pages A-18-, A-19)

Every other morning 

Phone 1-2 times/week to review SMBG/CGM data; office visit every 
2 weeks up to 36 weeks, then weekly; SMBG/CGM data (review 
logbook, download meter if available); frequency of hypoglycemia; 
weight or BMI; medications; blood pressure; medical nutrition 
therapy; physical activity

Kick counts starting at 28 weeks; nonstress test at 34 weeks and until 
end of pregnancy; routine fetal monitoring started at 35-36 weeks.

In hospital: Check fasting BG and 2 hours after breakfast each day
After discharge: Check fasting BG and 2 hours after breakfast 1 
day/week until first postpartum visit; if fasting BG >100 mg/dL or 
postmeal BG >140 mg/dL, evaluate for diabetes, provide additional 
nutrition and activity education.

3-6 months: Evaluate for diabetes and yearly thereafter; encourage 
healthy lifestyle

                Gestational Diabetes Practice Guidelines 4 -3

Targets 

Monitoring

Follow-up 

Gestational Diabetes Practice Guidelines 4 - 3

Section Four
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                 Gestational Diabetes Screening 4 -5

50 gram Oral Glucose Challenge Test Results
Plasma Glucose Action

1 hour <140 mg/dL No GDM

1 hour 140 -120 mg/dL 1=Refer for 100 gm OGTT

1 hour >200 mg/dL Diagnose GDM

Patient is pregnant

Screen at first prenatal 
visit

Refer patient for 100 
gram OGTT within 3 
days; diagnose GDM if 
>200 mg/dL; see 
Gestational Diabetes 
Diagnosis, 4-6  

YES

YES

Is patient at high risk 
(previous GDM, 

macrosomia in previous 
pregnancy, or 
prediabetes)?

Screen at 24-28 weeks of 
gestation

50 gram glucose 
challenge test 

positive (see table 
below)?

NO

NO

50 gram glucose 
challenge test positive 

(see table below)?
YES

No further testing 
required

NO

Gestational Diabetes Screening4 - 4

Section Four
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Gestational Diabetes Screening 4 - 5

Section Four

Diagnosis
100 gram OGTT (Plasma) IADPSG* Recommendation:

75 gram OGTT (Plasma)
Fasting               ≥95 mg/dL Fasting               ≥92 mg/dL
1 hour                ≥180 mg/dL   1 hour                ≥180 mg/dL   
2 hour                ≥155 mg/dL 2 hour                ≥153 mg/dL
3 hour                ≥140 mg/dL
Note: Two abnormal values required for 
diagnosis Note: One abnormal value required for diagnosis

  4-6 Gestational Diabetes Screening

Patient with positive screen for 
gestational diabetes

OGTT must be 
administered in morning 
after 8-14 hour fast; 
patient must have 
unrestricted food intake 
(≥150 gram carbohydrate 
per day) for at least 3 days 

Perform 100 gram oral glucose 
tolerance test (OGTT) within 3 

days of a positive screen

Diagnosis of gestational 
diabetes; see Gestational 

Diabetes Master 
Decision Path, 4-7NO

Consider SMBG; fasting 
and 1 hour after start of 

meal or CGM for 14 days YES

No further testing

2 or more abnormal 
values (see table below)?

1 abnormal value or 
high normal?

YES

Average FPG >95 mg/dL 
or average 1 hr postmeal 

> 130 mg/dL?

NO

YES

No further testing 
requiredNO

Consider repeating 
OGTT or initiate 

therapy; see Gestational 
Diabetes Master 

Decision Path, 4-7
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Gestational Diabetes Master Decision Path4 - 6

Section Four
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Principles of Medical Nutrition Therapy 4 - 7

Section Four

 
 
4-8 Principles of Medical Nutrition Therapy 

 
 

For Patients with GDM or Type 2 Diabetes 
Who are Pregnant 
 

Assessment 
* Food history or 3-day food record (meal and snacks with times and portions) 
* Nutrition adequacy 
* Determine pregnancy weight, height, and BMI; determine appropriate weight gain targe. 
*Physical activity times, duration, and type 
* Fitness level (strength, flexibility, and endurance) 
* Vitamin and mineral supplement 
* Current medications 
* Current understanding of carbohydrate counting 

Goals 
* Understand food plan (carbohydrate counting) in relationship to BG control 
* SMBG within target range 
* Proper weight gain 
* Negative ketones 
* Synchronization of MNT with pharmacologic agents 
* Good prenatal nutrition 

Plan 
* Set meal and snack times based on nutritional assessment 
* Set consistent carbohydrate intake at meals and snacks 
(including bedtime snack) to meet BG targets; limit 2 carbohydrate choices at breakfast; see 
Sample Distribution of Carbohydrate Plan, 4-10 
*Encourage regular physical activity based on usual activity prior to pregnancy 

See Sample Distribution of Carbohydrate Plan, 4-10 
 
 
 
 
 
 
 
 
 
 
 
 



72Page

                 Medical Nutrition Therapy/Start

Comments

Distribution of calories: 3 small to moderate-sized meals and 2-4 snacks

Physical activity: Maintain pregnancy activity level; avoid strenuous activity

Hypoglycemia: Generally does not occur with MNT-only therapy; risk with 
glyburide or insulin therapy

SMBG: 4 times/day (fasting and 1-2 hours postmeal); supplement with CGM if 
possible (see pages A-18, A-19)

Ketones: Monitor fasting ketones every other day for starvation ketosis

  4-9

Distribution of Calories with Focus on Carbohydrate
Individualize MNT; the percentages below represent general recommendations that 
will suffice for the majority of women

Carbohydrate Protein Fat

<45% of total calories -20% of total calories ~25-35% of total calories
 See Sample 

Distribution of 
Carbohydrate Plan, 
4-10

 Recommend low 
glycemic index foods

 28 gm fiber/day

 Encourage lean meats 
and low-fat dairy 
products

 Recommend dietary 
reference intake 71 gm 
protein/day

 Less than 10% of total 
calories from saturated 
fat

 If patient overweight, 
reduce fat intake to 
lower calories

Follow-up
Nutrition: Phone contact within 3 days to review SMBG, urine ketones, and food 
records; office visit within 1-2 weeks

Move to Medical Nutrition Therapy/Adjust, 4-11

Patient with gestational diabetes or type 2 diabetes who is pregnant

Medical Nutrition Therapy/Start4 - 8

Section Four
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Sample Distribution of Carbohydrate Plan 4 - 9

Section Four

* *Minimum of 175 grams of carbohydrate per day

4 -10                  Sample Distribution of Carbohydrate Plan

Sample Distribution of Carbohydrate Plan*

1 carbohydrate choice = 15 grams of carbohydrate (carb)

Breakfast

Midday

Evening meal

2 - 4 snacks

Carb Choices

Limit of  2

3 - 4

3 - 4

1 - 2

Carb Grams

30

45 - 60

45 - 60

15 - 30

Total Calories

1800

2000

2500

3000

Carb Choices

13 - 14

14 - 15

17 - 19

20 - 22

Carb Grams

195 - 210

210 - 225

255 - 285

300 - 330
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Medical Nutrition/ Adjust4 - 10

Section Four
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Gestational: Mixed Insulin/Start 4 - 11

Section FourGestational: Mixed Insulin/Start  4-14

Start Mixed Insulin 

R/N – 0 – R/N - 0

Self-Mix Insulin 
 Calculate total dose based on 0.4 - 0.5 units/kg current body weight 
 Administer  2/3  total dose of insulin in AM and 1/3 total dose in PM
 AM ratio of R to N is 1L2 and PM ratio is 1:1

E.g.: 72 kg patient x 0.5 units/kg = 36 units total distributed as:
24 units in AM (8 units R and 16 units N) and

12 units in PM (6 units R and 6 units N)
 Rapid-acting insulin is occasionally used to target elevated postmeal blood glucose, or if 

hypoglycemia due to regular insulin lasting too long†
 Premixed insulin (regular or short-coming 70/30) may be used in patients with limited 

cognitive skills, or for those overwhelmed by starting insulin.
Provide nutrition guidelines:
 Eat 3 meals per day at consistent times with consistent carb intake
 Do not skip meals
 No more than 10-12 hours between breakfast and evening meal

Refer patient  for nutrition and diabetes education

† Warning: Rapid-acting insulins aspart and lispo are Pregnancy Category B; rapid-acting 
insulin glulisine is Pregnancy Category C

Follow-up
Medical: Daily phone contact for 3 days, then office visit within 2 weeks; 24-hour emergency 
phone support needed 

Move to Mixed Insulin/Adjust, 4-15

At Diagnosis or from Medical Nutrition Therapy
or Glyburide

(Start insulin within 24 hours, hospitalize if medically necessary)
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                 Gestational: Mixed Insulin/Adjust

Mixed Insulin Pattern Adjustments

Time Blood Glucose Insulin Adjustment

AM

PRE
MEAL

<60 mg/dL Decrease PM NPH 2 units

>95 mg/dL Increase PM NPH 2 units 

1 hr
<90 mg/dL Decrease AM Regular 2 units

>130 mg/dL Increase AM Regular 2 units

MID
DAY

PRE
MEAL

<60 mg/dL Decrease AM Regular 2 units

>95 mg/dL Increase AM Regular 2 units

1 hr
<90 mg/dL Decrease AM NPH 2 units

>130 mg/dL Increase AM NPH 2 units 

PM

PRE
MEAL

<60 mg/dL Decrease AM NPH 2 units

>95 mg/dL Increase AM NPH 2 units 

1 hr
<90 mg/dL Decrease PM Regular 2 units

>130 mg/dL Increase PM Regular 2 units

BED 
TIME

PRE
SNACK

<60 mg/dL Decrease AM Regular 2 units

>95 mg/dL Increase AM Regular 2 units

Comments:
1. Move NPH to bedtime if nocturnal hypoglycemia, or to improve fasting blood
    glucose control
2. If dose <10 units, consider 1 unit adjustments
3. Consider rapid-acting insulin to target postmeal hyperglycemia

4 -15

Patient using Mixed Insulin
and not at target (2 or more 

low or high SMBG values at 
the same time of day without 

nutrition explanation) 

Targets
 Fasting and premeal BG 

60-95 mg/dL
 1 hr postmeal BG 

<130 mg/dL
Ketones: Negative
Weight: Within Target

Gestational: Mixed Insulin/ Adjust4 - 12

Section Four
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Gestational: Background (Basal) & Mealtime (Bolus) Insulin/Start 4 - 13

Section Four
 
 
4-16 Gestational: Background (Basal) & Mealtime (Bolus) Insulin/Start 

 
At Diagnosis or from Medical Nutrition Therapy 

          or Mixed Insulin 
 
 

Start Background & Mealtime Insulin 

R –R  –R  -N  
At Diagnosis or from Medical Nutrition Therapy  
 Calculate total dose based on 0.4 - 0.5 units/kg current body weight 
 Distribute as 30% N at bedtime and distribute remainder of insulin R before meals (may be 

readjusted based on food plan) 
E.g.: 72 kg patient x 0.5 units/kg = 36 units total distributed as: 

8 units R - 8 units R - 9 units R - 11 units N 

From Mixed Insulin 
 Use current total dose 
 Add MIDDAY R at 50% of current AM N 
 Stop AM N 
 Increase AM R by 10% 
 Move PM N to BEDTIME 

E.G.: Current regimen = 16 units N/* units R – 0 – 9 units N/9 units R – 0 
New regimen = 9 units R – 8 units R – 9 units N 

Refer patient for nutrition and diabetes education 

Note: Rapid-acting insulin is occasionally used to target postmeal blood glucose; if considering 
using analog insulin, see Insulin Adjustment Guidelines, 4-18 
 
 
Follow-up 
Medical: Phone or office visit within 1 day, then office visit within 1 week 
Education: Within 48 hours for assessment 

Move to Background & Mealtime Insulin/Adjust, 4-17 
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                 Gestational:  Background (Basal) & Mealtime (Bolus)  Insulin/Adjust

Background & Mealtime Insulin Pattern Adjustments

Time Blood Glucose Insulin Adjustment

AM

PRE
MEAL

<60 mg/dL Decrease PM NPH 2 units

>95 mg/dL Increase PM NPH 2 units 

1 hr
<90 mg/dL Decrease AM Regular 2 units

>130 mg/dL Increase AM Regular 2 units

MID
DAY

PRE
MEAL

<60 mg/dL Decrease AM Regular 2 units

>95 mg/dL Increase AM Regular 2 units

1 hr
<90 mg/dL Decrease AM NPH 2 units

>130 mg/dL Increase AM NPH 2 units 

PM

PRE
MEAL

<60 mg/dL Decrease AM NPH 2 units

>95 mg/dL Increase AM NPH 2 units 

1 hr
<90 mg/dL Decrease PM Regular 2 units

>130 mg/dL Increase PM Regular 2 units

BED 
TIME

PRE
SNACK

<60 mg/dL Decrease AM Regular 2 units

>95 mg/dL Increase AM Regular 2 units

Comments:
1. If targets not achieved on background & mealtime insulin, consider referral to
     Diabetes Specialist
2. If dose <10 units, consider 1 unit adjustments
3. Consider rapid-acting insulin to target postmeal hyperglycemia

4 -17

Patient using Background & 
Mealtime Insulin and not at 

target 
(2 or more low or high SMBG 
values at the same time of day 
without nutrition explanation) 

Targets
 Fasting and premeal BG 

60-95 mg/dL
 1 hr postmeal BG 

<130 mg/dL
Ketones: Negative
Weight: Within Target

Gestational: Background (Basal) & Mealtime (Bolus) Insulin/Adjust4 - 14

Section Four
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Gestational: Insulin Adjustment Guidelines 4 - 15

Section Four

Gestational: Insulin Adjustment Guidelines  4-18

Principles of Background & Mealtime Insulin
 Attempt to mimic physiologic insulin secretion 
 Target fasting glucose with background insulin adjustments;

see table below for information on long-acting insulin 
 Target postmeal glucose with mealtime insulin adjustments;
       see table below for information on rapid-acting insulin

Insulin Pattern Adjustments
 Adjust insulin based on minimum of 2-day pattern 
 Determine which insulin is responsible for pattern
 Correct hypoglycemia first 
 If hyperglycemia throughout day, correct highest SMBG/CGM pattern first; if all 

BG values are within 50 mg/dL of each other, correct AM first
 If insulin dose <10 units, consider 1 unit adjustments

Start Mixed Insulin 

RA – RA – RA – LA*

At Diagnosis or from Medical Nutrition Therapy and/or Glyburide
 Calculate total dose based on 0.4 - 0.5 units/kg current body weight 
 Distribute as 50% LA at bedtime and distribute reminder of insulin as RA before meals 

(may be readjusted based on food plan)
E.g.: 72 kg patient x 0.5 units/kg = 36 units total distributed as:

RA (6) – RA (6) –RA (6) – LA (18)

From Mixed Insulin
 Use current total dose; distribute 50% as LA and 50% RA

E.g.: Current regimen  = R/N (8/16) – 0 – R/N (9/9) - 0
  New regimen = RA (8) – RA (9) –RA (9) – LA (16)

* May start with only LA; add RA as needed based on postmeal blood glucose

† Warning: Rapid-acting insulins aspart and lispo are Pregnancy Category B; rapid-acting 
insulin glulisine and long-acting insulins detemir and glargine are Pregnancy Category C
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Type 1 and Type 2: Preconception Planning4 - 16

Section Four
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Type 1 and Type 2: Management During Pregnancy 4 - 17

Section Four
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Type 1 and Type 2: Management During Pregnancy4 - 18

Section Four

  Adequate weight gain according to table below: 

*Calculations assume a 1.1 – 4.4 lb weight gain in the first trimester (based on Siega-Riz et al., 1994; 

 
 
 

Type 1 and Type 2: Management During Pregnancy 4 -21 
 

Maternal Monitoring 
 Baseline: Thyroid function if not already done 
 Each visit: Dipstick UA; UC as appropriate; verify SMBG; review CGM 
 Every 4 weeks: A1C 
 First trimester: Eye exam with dilation by Ophthalmo;ogist (follow-up as indicated); 

screen for albuminuria 
If complications exist or develop, refer patient to Diabetes Specialist and other Specialists 
as necessary 
 
Nutrition 
 Increase calories – 300/day in the second and third trimesters 
 
 
 
 
 
 
 
 
 
Abrams et al., Carmichael et al., 1997) 
Adapted from Weight Gain During Pregnancy: Reexamining the Guidelines, Institute of Medicine (2009) 
 
Self-Management Education 
 Emphasize hypoglycemia prevention/treatment 
 Instruct family member(s) on glucagon administration 
 Instruct on self-adjustment of insulin as appropriate 
 Emphasize importance of following food consistency; do not skip meals 
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Diagnosis of Preeclamps 4 - 19

Section Four

Diagnosis of Preeclampsia  4-22

If history of hypertension 
prepregnancy, see Chronic 
Hypertension in Pregnancy 
Start, 4-23

Patient with pregestational or 
gestational diabetes

Consider home BP monitoring 
for one week using same 
criteria as office BP

Is systolic BP>160 mmHg 
and/or diastolic 
BP>105 mmHg

Diagnosis of preeclampsia, 
consider admitting patient; 

immediate referral to 
OB/GYN or

Perinatologist required

YES

NO

Is urine protein 
>300 mg/24 hours?

Diagnosis of preeclampsia, 
consider admitting patient;

Immediate referral to
OB/GYN or

Prerinatologist required

YES

NO

Continue to monitor BP at 
every visit

Measure office BP and test urine for 
protein; check for symptoms including 
headache, blurred vision, edema

Is systolic BP 130-160 
mmHg and/or diastolic BP 
90-105 mmHg and one or 

more of the following: 
proteinuria, edema, headache, 

blurred vision?

NO

Diagnosis of preeclampsia; 
refer patient to OB/GYN

Or Perinatologist; consider 
immediate phone 

consultation to determine 
appropriate 

Antihypertensive therapy 

YES
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Medications
Recommended calcium channel blockers:
 Nondihydropyridine; Diltiazem
 Dropyridine; Nifedipine
Recommended beta blockers: Labetalol; metoprolol; other antihypertensive 
used during pregnancy include Methyldopa and hydralazine

Warning: ACE inhibitors and ARBs are contraindicated in pregnancy 

                 Chronic Hypertension in Pregnancy/Start 4 -23

Blood Pressure Targets 
 Office BP <130/80 mmHg
 SMBP <125/75 mmHg

Patient with pregestational or 
gestational diabetes and 

hypertension prior to 
pregnancy

Is patient currently treated 
with an ACE inhibitor 

or ARB

Replace ACE inhibitor 
or ARB with recommended
calcium channel blocker or
beta blocker; see Chronic 
Hypertension in 
Pregnancy/Adjust and 
Maintain, 4-24 

YES

Is BP <130/80 mmHg or 
SMBP <125/75 mmHg?

Start or titrate calcium channel blocker; consider second 
antihypertensive agent (excluding ACE inhibitor or ARB) and make 

referral to OB/GYN or Perinatologist to rule out preeclampsia

YES

NO

Continue current therapy

Measure office BP and urine for 
protein; history of hypertension 
prepregnancy

NO

Start 
recommended 
calcium 
channel 
blocker or 
beta blocker

NOUrine protein >300 
mg/24 hours? 

YES

Chronic Hypertension in Pregnancy/Start4 - 20

Section Four
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Chronic Hypertension in Pregnancy/Adjust and Maintain 4 - 21

Section Four

Medications

Recommended calcium channel blockers:
 Nondihydropyridine; Diltiazem
 Dropyridine; Nifedipine
Recommended beta blockers: Labetalol; metoprolol; other antihypertensive 
used during pregnancy include Methyldopa and hydralazine

Warning: ACE inhibitors and ARBs are contraindicated in pregnancy 

   Chronic Hypertension in Pregnancy/Adjust and Maintain  4-24

Blood Pressure Targets 
 Office BP <130/80 mmHg
 SMBP <125/75 mmHg

Patient with pregestational or 
gestational diabetes and 

chronic hypertension 

Is BP <130/80 mmHg or 
mean SMBP 

<125/75 mmHg?

Start or titrate recommended calcium channel blocker; add second 
antihypertensive agent (excluding ACE inhibitor or ARB) and make 

referral to OB/GYN or Perinatologist to rule out preeclampsia

YES

NO

Continue current therapy

Measure office BP 
and urine protein

Increase 
calcium
channel 
blocker to 
maximum 
dose; consider 
recommended  
beta blocker

NOUrine protein 
>300 mg/24 hrs? 

YES
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Plasma Glucose

         Symptoms

Urine Ketones

Self-Monitored
Blood Glucose

(SMBG)
      
            
   
              
       

  
  A1C

  

  Blood Pressure

      Lipids

Majority <30 years old and not obese, but may occur at any age

A1C ≥6.5%; random (casual) plasma glucose 
≥200 mg/dL plus symptoms, fasting ≥126 mg/dL, or 
2 hour oral glucose tolerance test (OGTT)
≥200 mg/dL; if acute metabolic decompensation (positive ketones
and/or unequivocal hyperglacemia), make diagnosis immediately; 
otherwise confirm with repeat testing within 24 hours   

Common: Increased urination, thirst, and appetite; nocturia; 
weight loss 
Occasional: Blurred vision; urinary tract infection; yeast infection; 
fatigue; acute abdominal pain; flu-like symptoms

Usually positive, with or without diabetic ketoacidosis (DKA) 

Insulin Therapy (Background & Mealtime or Mixed Insulin) or Insulin 
            Pump synchronized with food plan and exercise program;
            Pramlintintide can be added to insulin therapy. 

Note: These patients require insulin therapy and should not be treated
            with an oral agent.
    

 >50% of SMBG values within target range 
 Premeal 70-120 mg/dL
 Postmeal <160 mg/dL (2 hrs after starting meal)
 Premeal to 2 hr postmeal rise within 40 mg/dL
 Bedtime 100-140 mg/dL
 No severe (assisted) or nocturnal hypoglycemia 
 No ketones 
 Adjust premeal target upward if hypoglycemia unawareness or 

repeated severe hypoglycemia

 Target <7% (may be individualized)
 Frequency: Every 3-4 months
 Use A1C to verify SMBG data or to adjust therapy when data 

unavailable

<130/80 mmHg; mean SMBP <125/75 mmHg

LDL <100 mg/dL; HDL >40 mg/dL men, >50 mg/dL women,
TRI <150 mg/dL
Note: Consider target LDL <70 mg/dL for those with evidence of CVD

  5-2 Type 1 Diabetes Practice Guidelines

Diagnosis

Treatment 
Options

Targets 

Type 1 Diabetes Practice Guidelines5 - 2

Section Five
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SMBG

CGM

      Urine Ketones
       
       

Serum Ketones

               Monthly

Every 3 Months

                     Yearly

         

                        

               

               

Meter with memory and logbook

Minimum 4 times/day (before meals, 2 hours after start of meal; and at 
bedtime); check 3 AM as needed (especially with fasting 
hyperglycemia or nocturnal hypoglycemia)

Consider supplementing with continuous glucose monitoring (CGM) 
(see pages A-18-, A-19)

Check if unexplained BG >250 mg/dL on 2 consecutive occasions, or 
if any illness or infection present 

During times of illness, infection, or other significant stress, if using 
insulin pump therapy, check of history of DKA or eating disorder

Office visit while adjusting therapy (weekly phone contact may be 
necessary)

Hypoglycemia; medications; weight; food plan and physical activity; 
BP; SMBG data (download meter); A1C; eye screen; foot screen; 
diabetes/nutrition education; smoking cessation; counseling; 
depression screen; aspirin therapy >40 years of age

In addition to the 3-month follow-up, complete the following; History
             and physical; dental examination; fasting lipid profile within 6 mo of

diagnosis; albuminuria screen and dilated eye examination (both eye 
and kidney screen are recommended 3-5 years after diagnosis);
neurologic assessment; comprehensive foot examination (pulses, 
nerves, and inspection) 

            Cardiovascular, renal, retinal, neurological, foot, oral, and
            dermatological

5 - 3                Type 1 Diabetes Practice Guidelines

Follow-up

Monitoring   

Complications
Surveillance

Type 1 Diabetes Practice Guidelines 5 - 3

Section Five
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Insulin Action Curves5 - 4

Section Five
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Type 1 Diabetes Master DecisionPath 5 - 5

Section Five
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  5-6 Type 1: Insulin Therapy Selection

Use Background & Mealtime Insulin regimen for patients with the 
following characteristics:
 Erratic or inconsistent schedule
 Variable carbohydrate intake
 >10 hours between breakfast and evening meal
 Infrequent snacks or desire to eliminate snacks
 Shift work or frequent travel
 Postmeal hyperglycemia

Use Mixed Insulin regimen for patients with the following 
characteristics:
 Consistent schedule; regular mealtimes
 <10 hours between breakfast and evening meal
 Not prepared to take multiple injections
 Premixed insulin is not advised in patients with type 1 diabetes

Type 1: Insulin Therapy Selection5 - 6
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                 Type 1: Insulin Adjustment Guidelines 5 -7

Principles of Background and Mealtime Insulin
 Attempt to mimic physiologic insulin secretion
 Total insulin dose distribution as approximately 

50% background and 50% mealtime insulin
 Frequent SMBG necessary with pre and postmeal testing
 Target fasting glucose with background insulin adjustments
 Target postmeal glucose with mealtime insulin adjustments
 Use correction factor and supplemental insulin to optimize blood glucose 

control; see Correction Factor, 5-17
 Use insulin-to-carbohydrate ratios for most flexibility; see 

Insulin-to-Carbohydrate Ratios, 5-16

Insulin Pattern Adjustments
 Adjust insulin based on minimum of 3-day pattern (AM, MIDDAY, 

PM, or BEDTIME)
 Determine which insulin is responsible for pattern
 Adjust by 1 – 2 units
 Adjust only one dose at a time
 Correct hypoglycemia first
 If total dose >1.0 unit/kg, consider overinsulinization
 If hyperglycemia throughout day, correct highest SMBG first; if all BG 

values are within 50 mg/dL of each other, correct AM first
 For hypoglycemia unawareness, change pattern values to <100 mg/dL 

and >160 mg/dL

Type 1: Insulin Adjustment Guidelines 5 - 7

Section Five



94Page

Comments

At Diagnosis or New Insulin Start
 Calculate total dose based on urine ketones and current weight; 0.5 units/kg for 

negative to moderate ketones and 0.7 units/kg for large ketones
 Start bedtime LA at 50% of total dose
 Equally distribute remainder of total dose (as RA) before each meal (may be 

readjusted based on food plan)
E.g.: 72 kg patient x 0.5 units/kg = 36 units of insulin total
        Distribute as: 6 units RA – 6 units RA – 6 units RA – 18 units LA

From Mixed Insulin
If A1C is <9%:
 Reduce current insulin dose by 10%
 Redistribute to 50% LA and 50% RA
 Divide RA equally before each meal (may need to be readjusted based on food 

plan)

If A1C is ≥9%:
 Continue with the current total daily dose

E.g.: A1C is 8.4% and current daily dose is 60 units/day
         60 units/day – 10% = 54 units/day distributed to as:
          9 units RA – 9 units RA – 9 units RA – 27 units LA

Note:  LA can be given at any consistent time of day; BID dosing may be required 

Type 1: Background (Basal) & Mealtime (Bolus) Insulin/Start5-8

At Diagnosis or from Mixed Insulin
(Start insulin within 2-4 hours, hospitalize if acute illness or DKA at diagnosis, 

psychosocial factors present, or outpatient education not available.)

Follow-up

Medical: Daily phone contact for 3 days, then office visit within 2 weeks

Education: Daily phone contact for 3 days, then office visit within 2 weeks

Move to Background & Mealtime Insulin/Adjust, 5-9 

Type 1: Background (Basal) & Mealtime (Bolus) Insulin/Start5 - 8
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                 Type 1: Background (Basal) & Mealtime (Bolus) Insulin/Adjust

Background & Mealtime Insulin Pattern Adjustments

Time Blood Glucose Insulin Adjustment

AM

<70 mg/dL Decrease BEDTIME LA 1-2 units

>140 mg/dL Increase BEDTIME LA 1-2 units

MID
DAY

<70 mg/dL Decrease AM RA 1-2 units

>140 mg/dL Increase AM RA 1-2 units

PM
<70 mg/dL Decrease MIDDAY RA 1-2 units

>140 mg/dL Increase MIDDAY RA 1-2 units

BED 
TIME

<70 mg/dL Decrease PM RA 1-2 units

>140 mg/dL Increase PM RA 1-2 units

Comments:
1. See Insulin Adjustment Guidelines, 5-7
2. Consider using insulin-to-carbohydrate ratios and correction factor;
    see Insulin-to-Carbohydrate Ratios, 5-16 and Correction Factor, 5-17
3. Consider changing LA to 2 injections/day if 24-hour coverage is not provided

Food and Physical Activity Adjustments

Low blood glucose pattern High blood glucose pattern

 Increase carbohydrate at meal
 Increase carbohydrate before physical 

activity
 Increase or add snack
 Decrease physical activity

 Decrease carbohydrate at meal
 Decrease carbohydrate before physical 

activity
 Decrease or stop snack
 Increase physical activity

See Insulin and Carbohydrate Adjustments for Exercise, 5-18

5-9

Patient using Background 
& Mealtime Insulin and 

not at target

Is patient taking 
insulin as prescribed?

Educate patient; if adherence concerns, 
consider psychological assessment; if 
no improvement in 6 months, consider 

insulin pump

Targets
 A1C <7%
 Premeal BG 70-140 mg/dL
 Postmeal BG <160 mg/dL

NO

Type 1: Background (Basal) & Mealtime (Bolus) Insulin/Adjust 5 - 9
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* 

5 -10                   Type 1: Mixed Insulin/Start 

Start Mixed Insulin

RA/N – 0 – RA/N – 0

At Diagnosis

If patient arrives in AM:
 Calculate total dose based on urine ketones and current weight; 0.5 units/kg for 

negative to moderate ketones and 0.7 units/kg for large ketones

  
                                                   AM          MIDDAY        PM        BEDTIME                                   
  Distribution                      2/3               0              1/3              0                                      
  RA/N                                 1:2               -               1:1              -                                      

If patient arrived after 12 noon:
 Calculate initial dose based on urine ketones and current weight; 0.2 units/kg for 

negative to small ketones and 0.3 units/kg for negative to small ketones
 Give PM dose of RA/N; ratio is 1:1
 Monitor BG and ketones every 4 hours
 Supplement with RA as needed
 Calculate total dose for next day
 See patient next AM

After initiating insulin, refer patient for nutrition and diabetes education

Note:  Regular insulin can be substituted for RA if cost is a major factor or RA insulin not 
available

At Diagnosis 

Follow-up

Medical: Daily phone contact for 3 days, then office visit within 2 weeks

Education: Daily phone contact for 3 days, then office visit within 2 weeks

Move to Mixed Insulin/Adjust, 5-11 

Type 1: Mixed Insulin/Start5 - 10
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                                    Type 1: Mixed Insulin/Adjust 5 - 11

Mixed Insulin Pattern Adjustments
Time Blood Glucose Insulin Adjustment

AM

<70 mg/dL Decrease PM NPH 1-2 units

>140 mg/dL Increase PM NPH 1-2 units

MID
DAY

<70 mg/dL Decrease AM RA 1-2 units

>140 mg/dL Increase AM RA 1-2 units

PM
<70 mg/dL Decrease AM NPH 1-2 units

>140 mg/dL Increase AM NPH 1-2 units

BED 
TIME

<100 mg/dL Decrease PM RA 1-2 units

>140 mg/dL Increase PM RA 1-2 units

Comments:
1. See Insulin Adjustment Guidelines, 5-7
2. Move PM NPH to bedtime for nocturnal hypoglycemia
3. If total insulin dose >1 unit/kg, consider overinsulinization and move to Background & Mealtime 
Insulin/Start, 5-8

Food and Physical Activity Adjustments

Low blood glucose pattern High blood glucose pattern

 Increase carbohydrate at meal
 Increase carbohydrate before physical 

activity
 Increase or add snack
 Decrease physical activity

 Decrease carbohydrate at meal
 Decrease carbohydrate before physical 

activity
 Decrease or stop snack
 Increase physical activity

See Insulin and Carbohydrate Adjustments for Exercise, 5-18

YES

Is patient taking insulin as 
prescribed? NO

Patient using Mixed Insulin
and not at target

Targets
 A1C <7%
 Premeal BG 70-140 mg/dL
 Postmeal BG <160 mg/dL

Educate patient; if adherence 
concerns, consider 

psychological assessment; if 
more flexibility required, 
move to Background & 
Mealtime Insulin, 5-8

Type 1: Mixed Insulin/Adjust 5 - 11
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Start Insulin Pump

Calculate background rate 
(units/hr): Total daily LA dose minus 
20%/24 hours
E.g.: Total La dose = 30 units
        30 units – 20% = 24 units
       24 units/24 hrs = 1.0 unit/hr

Mealtime: Current grams of 
carbohydrate covered by 1.25
E.g.: Current = 1 unit/15 grams of carb
        New = 1 unit/15 x 1.25 = 1 unit/19 
grams of carb

Use Rule of 1800 for correction factor; 
see Correction Factor, 5-17

Type 1: Insulin Pump/Start5 -12

From Background & Mealtime 
Insulin 

Note: Comanagement with Diabetes 
Specialist and Team recommended 

Follow-up
Phone contact: Daily for 1 week
Office visit: Within 2 weeks

Move to Insulin Pump/Adjust, 5-13

Assess patient’s self-management 
skills/diabetes education 

Are patient’s self-management 
skills sufficient for pump use?

Train patient on basic pump 
operations (Certified Pump Trainer)

Review
 Patient goal for successful pump 

therapy
 SMBG; consider CGM
 Carbohydrate counting
 Use of insulin-to-carbohydrate 

ration and correction factor
 Adjustments of food/insulin for 

physical activity
 Hypoglycemia recognition and 

treatment
 Illness management

Refer for additional diabetes education 
and skills training

Basic Pump Operation
 Programming background rates
 Giving mealtime
 Preparing reservoir
 Use of infusion sets
 Site preparation and rotation
 Setting alarms
 Stopping or suspending  pump
 Use of memory
 Obtaining supplies

SMBG pre and 2 hr postmeal and 3 
AM; consider initiating CGM (see 
pages A-18, A-19); provide 24-hr 
emergency contact information

YES
NO

Type 1: Insulin Pump/Start5 - 12
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                 Type 1: Insulin Pump/Adjust 5 -13

SMBG and A1C 
within target range?

Assess overnight background 
rate:
SMBG before bed, 3 AM, and 
fasting for 3 days or continuous 
glucose monitoring (CGM)

Note: CGM may be helpful to 
determine need for alternate 
overnight background rate (see 
pages A-18, A-19)

Patient using Insulin Pump

NO

YES

Assess overnight background 
rate at these two times:
 Bedtime to 3 AM

 3 AM to wake
For each period of time, if BG
increases more than 40 mg/dL, 
add 0.1 unit/hr, if BG 
decreases more than 40 mg/dL, 
decrease 0.1 unit/hr

Continue with current 
management

Follow-up
Medical: Every 3-4 months

Assess daytime background 
rate:
SMBG pre and 2 hours 
postmeal at bedtime for 3 days

Note: CGM may be helpful to 
determine need for alternate 
daytime background rate 

Assess mealtime insulin and 
correction factor:
SMBG pre and 2 hours 
postmeal

Note: BG 2 hr postmeal should 
be <160 mg/dL, or <40 mg/dL 
higher than premeal BG

Note: CGM may be helpful to 
determine mealtime insulin 
needs 

Follow-up
Within 1 month

Assess daytime background 
rate at these three times:
 Wake to midday
 Midday to PM
 PM to bedtime
For each period of time, if BG 
increases more than 40 mg/dL, 
add 0.1 unit/hr, if BG 
decreases more than 40 mg/dL, 
decrease 0.1 unit/hr

 Assess accuracy of 
carbohydrate counting

 If postmeal BG rise >40 
mg/dL, increase insulin-to-
carbohydrate ratio

 If hypoglycemia postmeal, 
decrease insulin-to-
carbohydrate ratio

 Assess adjustments for 
physical activity 

Type 1: Insulin Pump/Adjust 5 - 13
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  5-16                Insulin–to-Carbohydrate Ratios

Patient treated with Background & 
Mealtime Insulin or Insulin Pump

Note: Insulin-to-carbohydrate 
ratios are useful to determine 
mealtime (premeal or snack) 
insulin needs; patient must be 
familiar with carbohydrate 
counting; assess patient’s 
accuracy of carbohydrate 
counting using food models, 
sample food labels, and detailed 
food records

Is patient using 
carbohydrate counting as 

their food planning 
method?

NO

NO

Instruct patient on carbohydrate 
counting; see 
Carbohydrate Counting,
A-9

Have patient: 
 Keep accurate and complete 

food, glucose, and insulin 
records for 1 week

 Record amount of carbohydrate 
eaten at each meal and snack

 Eat a consistent amount of 
carbohydrate at each meal and 
snack

Option 1
 Determine total daily 

mealtime insulin dose and 
total carbohydrate 
choices/day

 Divide total mealtime insulin 
dose by total carbohydrate 
choices/day

E.g.: Total mealtime insulin = 
24 units; total carb choices = 
16/day; 24/16 = 1.5 units 
insulin/carb choice or 15 gramsDetermine insulin-to-carbohydrate 

ratio using either option 1 or 2; 
patient can use either grams or 
carbohydrate ratio

Develop chart for patient to use for 
mealtime insulin based on their 
insulin-to-carbohydrate ratio

Assess insulin-to-carbohydrate ratio 
by pre and postmeal SMBG; adjust 
as necessary based on BG

Option 2 
 Divide total daily insulin 

dose; result is number of 
carbohydrate grams/unit of 
RA insulin

 Divide 15 by number of 
carbohydrate grams/unit of 
insulin; result is insulin-to-
carbohydrate ratio

E.g.: Total daily insulin = 50 
units; 500/50 = 10 carb 
grams/unit of insulin; 15/10 = 
1.5 units insulin/carb choice

Insulin to Carbohydrate Ratios5 - 14
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Correction Factor 5 -17

Examples of Correction Factor Calculations

Total Daily Insulin 
dose (units)

1800 Rulse for Rapid-Acting 
Insulin (BG reduction/unit)

1500 Rulse for Regular 
Insulin (BG reduction/unit)

30 60 mg/dL 50 mg/dL

40 45 mg/dL 38 mg/dL

50 36 mg/dL 30 mg/dL

60 30 mg/dL 25 mg/dL

70 26 mg/dL 21 mg/dL

80 23 mg/dL 19 mg/dL

90 20 mg/dL 17 mg/dL

100 18 mg/dL 15 mg/dL

Patient treated with Background 
& Mealtime Insulin or Insulin 

Pump

Correction factor determines 
how much 1 unit of rapid-acting 
or regular insulin 2 will decrease 
blood glucose; used to determine 
how many supplemental units of 
insulin are needed above the 
patients usual mealtime dose to 
bring glucose into target range
E.g.: Premeal glucose is 240 
mg/dL and target is 120 mg/dL; 
240-120 = 120 mg/dL above 
target; using correction factor of 
30 mg/dL = 120/30 = 4 units of 
additional insulin
Note: For premeal correction 
only

Determine 
Divide 1800 by total daily insulin 
dose; result is approximate blood 
glucose reduction/unit of insulin
E.g.: 1800/60 units = 30; thus 1 
unit of rapid-acting insulin will 
reduce blood glucose – 30 mg/dL

Note: For patients taking regular 
(short-acting) insulin, divide by 
1500

Correction Factor 5 - 15
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Use Table Below to Adjust Insulin and Carbohydrate Adjustment for Exercise

1. Select insulin-to-carbohydrate ratio from left hand column

2. Determine level of activity to identify insulin or carbohydrate adjustment

3. If preexercise glucose is 70-120 mg/dL, add 15 gm carbohydrate before starting 

exercise to avoid hypoglycemia

4. Test BG before and after exercise to assess effectiveness of the adjustment

               Insulin and Carbohydrate Adjustment for Exercise

Insulin-to-Carb 
Ratios

Activity 
Level

Mealtime Insulin 
Decrease (units)

Carb Increase 
(grams)

1 unit/15 gm carb
Mild
Mod
High

½

1
2

7-8
15
30

1 unit/15 gm carb
Mild
Mod
High

½

1
2

5
10
20

1 unit/15 gm carb
Mild
Mod
High

0
1
2

0
7-8
15

1 unit/15 gm carb
Mild
Mod
High

0
1½

3

0
7-8
15

1 unit/15 gm carb
Mild
Mod

       High

0
2
4

0
7-8
15

  Mild = Increased activity       Moderate = Breaking sweat      High = Breathing hard

  5-18 Type 1: Insulin Pump/Start5 - 16
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Section Six: Macrovascular Complications 6 - 17
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Hypertension

         
Dyslipidemia

      
            
   
     Hypertension

        
       

     Dyslipidemia

  
  

  

  
  

Systolic BP≥130 mmHg on 2 occasions
and/or diastolic BP≥80 mmHg on 2 occasions

Low-density lipoprotein (LDL) ≥100 mg/dL; 
High-density lipoprotein (HDL) ≤40 mg/dL;  
Triglycerides 

Common (classic): None
Occasional (subtle): Blurred vision; 
Fatigue; headache

 Overweight; BMI >25 kg/m2

(particularly waist-to-hip ratio >1.0)
 Duration of diabetes
 Family history of HTN or dyslipidemia
 Nephropathy
 Smoking
 American Indian or Alaska Native;

African American; Asian; Native 
Hawaiian or other Pacific Islander; Hispanic

     

 Medical Nutrition Therapy (MNT)
 Lifestyle modifications
 Medications (ACE inhibitor, ARB, diuterics, calcium channel 

blockers, ß-blockers, α-blockers, or direct rennin inhibitor [DRI]) 

 Medical Nutrition Therapy alone
 Lifestyle modifications
 Pharmacologic agenst

1. Statins
2. Fibric acid
3. Bile acid sequestrants
4. Niacin
5. Omega-3 fatty acid supplementation

  6-2 Hypertension and Dyslipidemia Practice Guidelines

Diagnosis

Treatment 
Options

Symptoms

Risk Factors

Hypertension and Dyslipidemia Practice Guidelines6 - 2
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Hypertension

Dyslipidemia

      
       
       

               

Monthly

Every 3 Months

Yearly
(in addition to 3-4 

month visit)

         

                        

               

               

 In-office BP<130/80 mmHg
 Self-monitored blood pressure

(SMBP) <125/75 mmHg

 LDL <100 mg/dL
 30-40% reduction in LDL regardless of baseline
 HDL >40 mg/dL men, >50 mg/dL women
 TRI <150 mg/dL

Note: Consider target LDL <70 mg/dL for those with evidence of 
CVD

SMBP and SMBG recommended daily while adjusting therapy

Office visit while adjusting therapy (weekly phone contact may be 
necessary); SMBP data

Evaluate weight of or BMI; medications; blood pressure; fasting lipid 
profile; urinalysis; smoking cessation counseling; aspirin therapy >40 
years of age; SMBP data

Annual comprehensive physical exam; monitor serum creatinine and
             ALT if taking statin 

            

6 - 3                Hypertension and Dyslipidemia Practice Guidelines

Targets 

Monitoring   

Follow-up   

Hypertension and Dyslipidemia Practice Guidelines 6 - 3
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Modifications Recommendations
Potential Effect

LDL HDL TRI BP

Weight 
reduction

Maintain normal body weight 
(BMI <25 kg/m2); see Weight 
Management Practice 
Guidelines, 2-2

↓ ↑ ↓↓ ↓↓↓

Healthy 
eating plan

Eat a diet rich in fruits, 
vegetables, lean meats, and low-
fat dairy products; limit use of 
high-fat snacks, desserts, and 
fast-food (DASH diet for 
hypertension) 

↓ ↑ ↓ ↓↓↓

Sodium 
restriction

Reduce dietary sodium intake to 
<2400 mg/day - - - ↓↓

Physical 
activity

Encourage regular physical 
activity 30 minutes/day most 
days of the week; consider stress 
test if known CVD

↓ ↑ ↓↓ ↓↓

Alcohol 
consumption

Limit to no more than 2 drinks 
/day for men and 1 drink/day for 
women

- ↑ ↓ ↓

Omega-3 
fatty acids

With CHD, consume fatty fish 
and/or supplementation to 
achieve 1 gm of EPA and 
DHA/day

↓ ↑ ↓↓ ↓

  6 - 4 Lifestyle Modifications

Diagnosed hypertension and/or 
dyslipidemia

 Review lifestyle 
modifications at each visit

 Consider referral to a 
Dietitian

 If smoker, recommend 
tobacco cessation counseling 
or programs, nicotine 
patch/gum, or medications

Lipid Targets
 LDL cholesterol <100 mg/dL

 With very high risk <70 mg/dL
 30-40% reduction from 

baseline LDL
 HDL cholesterol >40 mg/dL men, 

>50 mg/dL women
 Triglycerides <150 mg/dL

Blood Pressure Targets
 In-office BP <130/80 mmHg
 Mean SMBP <125/75 mmHg

Lifestyle Modifications6 - 4
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  6-6         Diabetes and Hypertension Master DecisionPath

Abbreviation and Clinical Consideration

Abbreviations

ACEI: Angiotensin converting enzyme inhibitor

ARB:  Angiotensin II receptor blocker

eGFR: Estimated glomerular filtration rate

CCB: Calcium channel blocker

SBP: Systolic blood pressure

Clinical Considerations

1. Consider electronic blood pressure monitoring device for accurate 

blood pressure measurement 

2. To help self-management: If BP is higher at different times of day, 

consider dosing 2 times a day to get more consistent BP readings 

throughout the day

3. Nephropathy defined as micro or macro albuminuria and/or eGFR 

<60 ml/min/1.73 m2 for >3 months

4. Switch ACEI to ARB if persistent dry cough; small to modest rise in 

SrCr expected with ACEI therapy

5. Use nondiyhdropyridine CCB (diltiazem, verapamil) with caution in 

combination with ß-blockers due to bradycardia

6. Adding ACEI to ARB or ARB to ACEI has additional effect on 

reducing albuminuria, minimal additional BP lowering, and no 

additional reduction in CV events

7. Direct renin inhibitor (DRI) directly targets rennin to decrease the 

activity of the rennin angiotensin aldosterone system (RAAS), helping 

blood vessels to relax and widen so blood pressure is lowered 

Diabetes and Hypertension Master DecisionPath6 - 6
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                 Hypertension Medications

Generic (Trade) Usual Dose Range (mg) Day Frequency
Thiazide Diuretics
Chlorothiazide (Diuril) 125 - 500 1
Chlorthalidone (Hygroton)* 12.5 - 25 1
Hydrochlorothiazide 
(Microzide, HydroDIURIL)* 12.5 - 50 1

Indapamide (Lozol)* 1.25 – 2.5 1
Metolozone (Mykrox) 0.5 – 1.0 1
Metolozone (Zaroxolyn) 2.5 - 5 1
Polythiazide (Renese) 2 - 4 1
Loop Diuretics
Bumetanide (Bumex)* 0.5 - 2 2
Furosemide (Lasix)* 20 – 80 2
Torsemide (Demadex)* 2.5 – 10 1
Potassium-Sparing Diuretics
Amiloride (Midamor)* 5 – 10 1 – 2
Triameterene (Dyrenium) 25 – 50 1 – 2
Aldosterone-Receptor Blockers
Eplerenone (Inspra) 50 – 100 1 – 2
Spironolactone (Aldactone)* 25 – 50 2
Angiotensin Converting Enzyme 
Inhibitor (ACEI)
Benazepril (Lotensin)* 10 – 40 1 – 2
Captopril (Capoten)* 25 – 100 2
Enalapril (Vasotec)* 2.5 – 40 1 – 2
Fosinopril (Monopril) 10 – 40 1
Lisinopril (Zestril, Prinivil)* 10 – 40 1
Moexipril (Univasc) 7.5 – 30 1
Perindopril (Aceon) 4 – 8 1 – 2
Quinapril (Accupril) 10 – 40 1
Ramipril (Altace) 2.5 – 20 1
Trandolapril (Mavik) 1 – 4 1
Direct Renin Inhibitor (DRI)
Aliskiren (Tekturna) 150 - 300 1 - 2

*Available in generic preparations
Note: See package insert for detailed prescribing information

Adapted from JNC-7 report, JAMA 2003; 19;2560-2572

6 -7
Hypertension Medications 6 - 7
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Hypertension Medications

Generic (Trade) Usual Dose Range (mg) Day Frequency
Anglotensin II Receptor 
Blockers (ARB)
Candesartan (Atacand) 8 – 32 1
Eprosartan (Teveten) 400 – 800 1 – 2
Irbesartan (Avapro) 150 – 300 1
Losartan (Cozaar) 25 – 100 1 – 2
Olmesartan (Benicar) 20 – 40 1
Telmisartan (Micards) 20 – 80 1
Valsartan (Diovan) 80 – 320 1
Beta Blockers (BB)
Atenolol (Tenormin)* 25 – 100 1
Betaxolol (Kerlone)* 5 – 20 1
Bisoprolol (Zebeta)* 2.5 – 10 1
Metoprolol (Lopressor)* 50 – 100 1 – 2
Metoprolol extended release 
(Toprol XL) 50 – 100 1

Nadolol (Corgard)* 40 – 120 1
Nebivolol (Bystolic) 5 – 40 1
Propanolol (Inderal)* 40 – 160 2
Propanolol long-acting 
(Inderal LA)* 60 – 180 1

Timolol (Blocadren)* 20 – 40 2
Beta Blockers with Intrinsic 
Sympathomimetric Activity
Acebutolol (Spectral)* 200 – 800 2
Penbutolol (Levatol) 10 – 40 1
Pindolol* 10 – 40 2
Combined Alpha & Beta Blockers
Carvedilol (Coreg) 12.5 – 50 2
Carvedilol controlled release 
(Coreg CR) 10 – 20 – 40 1

Labetalol
(Normodyne, Trandate)* 200 – 800 2

*Available in generic preparations
Note: See package insert for detailed prescribing information

Adapted from JNC-7 report, JAMA 2003; 19;2560-2572

6-8 Hypertension Medications6 - 8
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                 Hypertension Medications 6-9

Generic (Trade) Usual Dose Range (mg) Day Frequency
Calcium channel Blockers 
Nondihydropyridines
Dilitiazem extended release 
(Cardiazem CD, Dilacor XR, Tiazac)* 180 – 420 1

Dilitiazem extended release
(Cardizem LA) 120 - 540 1

Verapamil immediate release 
(Calan, Isoptin)* 80 – 320 2

Verapamil long-acting 
(Calan SR, Isoptin SR)* 120 – 360 1 - 2

Verapamil-ER
(Covera HS, Veralen PM) 120 – 360 1

Calcium channel Blockers 
Dihydropyridines
Amlodipine 2.5 – 10 1
Felodipine (Plendil) 2.5 – 20 1
Isradipine (Dynacirc CR) 2.5 – 10 2
Nicardipine sustained-released 
(Cardene SR) 60 – 120 2

Nifedipine long-acting 
(Adalat CC, Procardia XL) 30 – 60 1

Nisolpidine (Sular) 10 – 40 1
Alpha Blockers
Doxazosin (Cardura) 1 – 16 1
Prazosin (Minipres) 2 – 20 2 - 3
Terazosin (Hytrin) 1 – 20 1 - 2
Central-Acting
Clonidine (Catapres)* 0.1 – 0.8 2
Clonidine patch (Catapres TTS) 0.1 – 0.3 1 weekly 
Methyldopa (Aldomet) 250 – 1000 2
Reserpine* 0.05 – 0.25 1
Guanfacine* 0.5 – 2 (1) 1
Vasodilators
Hydralazine (Apresoline)* 25 – 100 (2) 2
Minoxidil (Loniten) 2.5 80 (1–2) 1 - 2

*Available in generic preparations
Note: See package insert for detailed prescribing information

Adapted from JNC-7 report, JAMA 2003; 19;2560-2572
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6-10&11                   Hypertension Medications

Combination Drugs for Hypertension Trade Name Fixed Dose Combination (mg)

ACEIs and Diuretics
Benazepril/hydrochlorothiazide Lotensin HCT 5/6.25, 10/12.5, 20/12.5, 20/25
Captopril/ hydrochlorothiazide Capozide 25/15, 25/25, 50/15, 50/25
Fosinopril/ hydrochlorothiazide Monopril HCT 10/12.5, 50/15, 50/25
Lisinopril/ hydrochlorothiazide Prinzide, Zestoretic 10/12.5, 20/12.5/20/25
Moexipril HCl/ hydrochlorothiazide Uniretic 7.5/12.5, 15/12.5, 15/25
Quinapril HCl/ hydrochlorothiazide Accuretic 10/12.5, 20/12.5, 20/25
ARBs and Diuretics
Candesartan cilexeti/ hydrochlorothiazide  Atacand HCT 16/12.5, 32/12.5
Eprosartan mesylate/ hydrochlorothiazide Teveten HCT 600/12.5, 600/25
Irbesartan/ hydrochlorothiazide Avalide 75/12.5, 150/12.5, 300/12.5
Losartan potassium/ hydrochlorothiazide Hyzaar 50/12.5, 100/25
Olmesartan medoxomil/ hydrochlorothiazide Benicar HCT 20/12.5, 40/12.5, 40/25
Telmisartan/ hydrochlorothiazide Micardis HCT 40/12.5, 80/12.5
Valsartan/ hydrochlorothiazide Diovan HCT 80/12.5, 160/12.5
Atenolol/chlorthalidone Tenoretic 50/25, 100/25
Bisoprolol fumarate/ hydrochlorothiazide Ziac 2.5/6.25, 5/6.25, 10/6.25
Propranolol LA/ hydrochlorothiazide Inderide 40/25, 80/25
Metoprolol tartrate/ hydrochlorothiazide Lopressor HCT 50/25, 100/25
DRI and Diuretics
Aliskiren/ hydrochlorothiazide Tekturna HCT 150/125, 150/25, 300/125, 300/25
Bata Blockers and Diuretics
Nadolol/bendroflumeththiazide Corzide 40/5, 80/5
Timolol maleate/ hydrochlorothiazide Timolide 10/25
ACEIs and CCBs
Amlodipine/benazepril hydrochloride Lotrel 2.5/10, 5/10, 5/20, 10/20
Enalapril maleate/felodipine Lexxel 5/5
Trandolapril/verapamil Tarka 2/180, 1/240, 2/240, 4/240
CCB and ARB
Amlodipine/valsartan Exforge 5/160, 10/160, 5/320, 10/320
Centrally-Acting Drug and Diuretic
Methyldopa/ hydrochlorothiazide Aldoril 250/15, 250/25, 500/30, 500/50
Reserpine/chlorothiazide Diupres 0.125/250, 0.25/250
Reserpine/ hydrochlorothiazide Hydropres 0.125/25, 0.125/50
Diuretic and Diuretic
Amiloride HCl/ hydrochlorothiazide Moduretic 5/50
Spironolactone/ hydrochlorothiazide Aldactone 25/25, 50/50
Triamterene/ hydrochlorothiazide Dyazide, Maxide 37.5/25, 50/25, 75/50

Note: See package insert for detailed prescribing information       Adapted from JNC-7 report, JAMA 2003; 19;2560-2572

Hypertension Medications6 - 10
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* 

Self-Monitored Blood Pressure (SMBP) Follow-up

JNC 7 Criteria for Staging Hypertension

Mean SMBP (mmHg) In-office BP (mmHg)

Normal BP <115/<75 <120/<80
Prehypertension 115-134/75-84 120-139/80-89
Stage 1 135-154/85-94 140-159/90-99
Stage 2 >155/95 >160/100

6 - 12

Is mean SMBP within 
target and >90% of 

SMBP values within 
target?

NO

Patient performing SMBP
SMBP Targets
 Mean SMBP <125/75 

mmHg
 90% of SMBP values within 

target range of systolic 115-
135 mmHg and diastolic 70-
80 mmHg

Continue current 
antihypertensive therapy; 
consider SMBP 1 time/day at 
varying times

YES

Verify adherence to regimen; increase dose of antihypertensive 
medications(s); consider starting or adding another hypertensive 
medication from a different class if BP>10 mmHg from target; see 
Diabetes and Hypertension Master DecisionPath, 6-5

Self-Monitored Blood Pressure (SMBP) Follow-up 6 - 11
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At Presentation

a

6-13 Diabetes and Dyslipidemia Master DecisionPath

Priliminary Lipid Targets
LDL <100 mg/dL (<70 mg/dL with evidence of CVD); Triglycerides <150 mgldL;

HDL >40 mg/dL men, >50 mg/dL women

Secondary Lipid Targets
Non-HDL <130 mg/dL (<100 mg/dL with evidence of CVD)

Apo B <90 mg/dL (<80 mg/dL with evidence of CVD)

Self Management
 Take medications as 

prescribed
 Ensure tobacco free and 

aspirin therapy

Medication Nutrition and 
Activity Therapy
 Lowers LDL 20-30%
 Refer to Registered 

Dietitian

Emotional Health
 Psychosocial 

support/motivation
 Assess for anxiety and/or 

depression

Baseline Labs:
1. Fasting lipid profile
2. ALT
3. CK

Initiate and Titrate Statin Therapy

LDL Above Target Triglycerides Above Target and/or 
HDL Below Target

Add FibrateTriglycerides Above Target and/or HDL 
Below Target

Add Niacin

Check for adherence to regimen;
consider referral to Lipid Specialist 

Titrate to max tolerated dose and add medication
If not at target within 3 months

Titrate dose 
Add medication if not at
Target within 3 months 

Add medication if not at
Target within 3 months 

Titrate dose 

Titrate dose Add medication if not at
Target within 3 months 

Diabetes and Dyslipidemia Master DecisionPath6 - 12
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                 Diabetes and Dyslipidemia Master DecisionPath 6 - 14

Abbreviation and Clinical Consideration

Abbreviation
ApoB: Apoprotein B
CVD: Cardiovascular disease
DM: Diabetes mellitus
HDL: High-density lipoprotein
LDL: Low-density lipoprotein
Non-HDL: Non-high-density lipoprotein

Clinical Consideration:
1. Lower LDL 30-40% regardless of baseline LDL
2. Non-HDL = total cholesterol – HDL; reflects cholesterol in all athrogenic lipoprotein
3. Statin therapy should be considered in all patients with type 2 diabetes ad evidence of CVD,
    And those >40 years of age with additional CV risk factor (s)
4. Determine ALT and CK level at baseline; do not initiate statin or consider discontinuing
    Therapy if >3 times upper limit of normal; consider alternate statin (pravastatin or 
     low dose rosuvastatin) or reduced dose for statin association myalgia
5.  Reinforce importance of glycemic control if persistently elevated triglyceride level; reinforce
     need for moderating carbohydrate and alcohol intake
6.  Statin and fibrate combination therapy (especially with gemfibrozil) increases risk of
     Myopathy and rhabdomyolysis
7.  Ezetimibe well tolerated; modest benefit on lowering LDL when added to statin
8. Bile acid sequestrant contraindicated when triglycerides >500 mg/dL; colesevelam 
    recommended because of better tolerability and impact on lipid panel (may have modest
    beneficial effect on lowering blood glucose) 
9. If flushing a concern with niacin therapy, consider taking aspirin prior to dose; beneficial because raises
    HDL and lowers triglycerides and LDL
10. Consider 2 gm/day plant stanols/sterols for elevated triglycerides   

Diabetes and Dyslipidemia Master DecisionPath 6 - 13
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Lipid Therapy Start and Adjust Guide
Start Dose
(mg/day)

Clinically Effective Dose
(mg/day)

Statin
Storvastatin (Lipitor) 10 10-80
Fluvastatin (Lescol) 20 20-80
Lovastatin (Mevacor) 10-20 20-80
Provastatin (Pravacol) 10-20 10-40
Rosuvastation (Crestor) 10 10-40
Simvastatin (Zocor) 10 10-80
Amlodipine / atorvastatin (Caduet) 5/10 5/10 – 10/80
Fibrate
Fenofibrate (Fenoglide) 40-120 120
Fenofibrate (Lipofen) 50-150 150
Fenofibrate (Tricor) 48-145 145
Fenofibrate (Triglide) 50-160 160
Fenofibrate, micronized Antara)( 43-130 130
Fenofibrate micronized (Lofibra) 67-200 200
Fenofibrate acid (Trili[ix) 45-135 135
Gemfibrozil (Lopid) 600 mg BID 600 mg BID
Niacin
Nicotinic Acid 1.5 gm/day 3 – 4.5 gm/day
Nicotinic Acid (Niaspan) 500 600 mg BID
Cholesterol Absorption Inhibitor
Ezetimibe (Zetia) 10 10
Ezetimibe /simvastatin (Vytorin) 10/10 – 10/20 10/10 – 10/80
Bile Acid Sequestrants
Colesevelam (WelChol*) 3.8 gm/day 3.8 – 4.4 gm/day
Cholestyramine 8 gm/day 16-24 gm/day
Colestipol (Colestid) 10 gm/day 20-30 gm/day

Note: Moniotr serum transaminase (AST/ALT) levels before and 8-12 weeks after starting a statin or fibric acid; 
monitor periodically thereafter; discontinue therapy if AST or ALT >3 times upper limit of normal (ULN); see 
packaging insert for detailed prescribing information

* Also approved for use as a glucose-lowering therapy for type 2 diabees 

Dyslipidemia/Start and Adjust6-15

Dyslipidemia/Start and Adjust6 - 14
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                 Lipid Therapy Selection

Current Treatment Only LDL 
Above Target

Only TRI 
Above Target

LDL and TRI 
Above Target

HDL 
Below Target

Medical Nutrition 
Therapy (MNT)

Initiate statin; (target 
LDL <100 mg/dL, 
LDL reduction of 30-
40%); consider LDL 
target <70 for highest 
risk patients.

Initiate fibrate Initiate statin; 
consider higher dose 
statin (for TRI effect); 
consider combined 
statin-fibrate if TRI 
>500 mg/dL

Initiate fibrate if 
history of CVD; 
consider TZD for 
glucose lowering; 
consider niacin 

Statin Increase statin dose; 
add second agent 
(ezetimibe, niacin, or 
bile acid sequestrant)

Add fibrate; consider 
pioglitazone

Increase statin dose; 
add fibrate if TRI
>500 mg/dL

Consider fibrate; 
consider TZD or 
niacin

Fibrate Add statin Consider statin 
(atorvastatin or 
simvastatin); add 
niacin or pioglitazone

Initiate atorvastatin or 
simvastatin

Consider statin; 
consider TZD for 
glucose lowering

Note: Fenofibrate preferred when statin-fibrate combination used; please review statin prescribing information for 
dosing recommendations

Note: Thiazolidinedione (TZD) – pioglitazone (Actos) – raise HDL; pioglitazone 
may lower TRI by up to 15-20%

Note: Niacin recommended at lower dose in patients with diabetes (1000-1500 mg/day)

6 - 16
Lipid Therapy Selection 6 - 15
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6-17

LDL Lowering Effects of Statins
Drug 10 mg 20 mg 40 mg 80 mg

Atorvastatin

Fluvastatin       -

Lovastatin       -

Pravastatin       -

Rosuvastatin       -

Simvastatin

Up to 30% =         Up to 40% =               Up to 50% =                     >50% =
Note: Statins lower triglycerides 15-25% and increase HDL 5-15%

Clinical Effectiveness of Lipid Lowering Agents

Clinical Effectiveness of Fibrates and Niacin

Drug TRI HDL LDL
Fenofibrate†
(145 mg/day)      23-55%             10-20%      10-25%

Gemfibrozil
(600 mg BID)      20-31%       6-12%       0-5%

Niacin
(2000 mg/day)

     20-40%       15-30%      10-20%

†Initial dose of 48 mg/dL if mild to moderate renal impairment
* Treatment of patients with elevated triglycerides due to Type IV Hyperlipidemia may have
    increase in LDL cholesterol

Clinical Effectiveness of Bile Acid Sequestrants and Cholesterol Absorption 
Inhibitors
Drug TRI HDL LDL

Colesevelam**
(3.8 mg/day)      5-10%             3-5%      15-20%

Ezetimibe
(10 mg/day)      10-15%       1-3%       15-20%

**Colesevelam is recommended over colestipol and cholestyramine because of improved 
tolerability and positive effect on lipid panel, colesevelam also has an indication for 
diabetes (    A1C 0.5 percentage points)

Clinical Effectiveness of Lipid Lowering Agents6 - 16
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Antiplatelet Therapy/Start/Adjust 6 - 18

Start Antiplatelet Therapy

Start daily aspirin therapy unless 
contraindicated

Starting Dose
 Enteric coated aspirin:

75-162 mg/day; if aspirin is 
contraindicated, consider starting 
clopidofrel

 Clopidogrel: 75 mg/day (with or 
without food)

Note: Clopidofgrel and low dose 
aspirin can be used in combination

Patient age 40 years or older 
with diabetes and/or metabolic 
syndrome; consider in patients 
younger than age 40 if 
evidence of cardiovascular 
disease; aspirin therapy not 
recommended in patients <21 
years of age because of 
increased risk of Reye’s 
Syndrome

Follow-up
Medical: Within 2-6 weeks

Aspirin Precaustions and 
Contraindications
 Pregrancy or lactation
 Allergy to aspirin or other 

salicylates
 Bleeding disorders
 Current anticoagulant 

therapy (warfarin, 
heparin)

 Severe liver disease
 Excessive menstrual 

bleeding
 Recent trauma or surgery
 Peptic ulcer

Side Effects
 GI disturbances (stomach 

upset, heartburn)

Clopidofrel Precaustions 
and Contraindications
 Active bleeding and/or 

bleeding disorders
 Severe liver disease
 Severe renal impairment

Side Effects
 Common: Minor bleeding, 

GI disturbances, rash, 
edema, headache, 
backache

Antiplatelet Therapy/Start/Adjust 6 - 17
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Kidney Disease Practice Guidelines7 - 2

Section Seven
 
 

7-2 Kidney Disease Practice Guidelines 
 

Screening 
 
 

Risk Factors 
 
 
 
 
 
 
 
 

Diagnosis 

Microalbuminuria 
 
 
 

Microalbuminuria 
 
 
 

Diabetic 
Nephropathy 

Albumin-to-creatinine ratio (A/C ratio) 
Type 1 diabetes: After 5 years with diagnosis, then yearly 
Type 2 diabetes: At diagnosis, then yearly 
 Hypertension (BP>130/80 mmHg) 
 A1C >7% 
 Family history of chronic kidney disease 
 Smoking 
 Duration of diabetes >5 years 
 Family history of hypertension and/or dyslipidemia      

                                                African American; Native; Hispanic; Asians 
 

 
 
 

Random A/C ratio of 30-300 mg albumin/gram of creatinine (preferred 
method) on at least 2 out of 3 occasions 
Albumin-specific dipstick sensitive in microalbuminuria range maybe 
used for screening; verify all positive dipstick results with A/C ratio 
A/C ratio >300 mg albumin/gram of creatinine or positive protein 
dipstick 
Note: Total protein-to-creatinine ratio is accepted when A/C ratio 
>500-1,000 mg/gm 
eGFR<60 ml/min/1.73 m3 for at least 3 months and/or evidence of 
markers of kidney disease 
Staging of chronic kidney disease (CKD) is based on estimated 
glomerular filtration rate (eGFR); see Stages of Chronic Kidney 
Disease; 7-8 
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Diagnosis 

Microalbuminuria 
 
 
 

Microalbuminuria 
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Nephropathy 

Albumin-to-creatinine ratio (A/C ratio) 
Type 1 diabetes: After 5 years with diagnosis, then yearly 
Type 2 diabetes: At diagnosis, then yearly 
 Hypertension (BP>130/80 mmHg) 
 A1C >7% 
 Family history of chronic kidney disease 
 Smoking 
 Duration of diabetes >5 years 
 Family history of hypertension and/or dyslipidemia      

                                                African American; Native; Hispanic; Asians 
 

 
 
 

Random A/C ratio of 30-300 mg albumin/gram of creatinine (preferred 
method) on at least 2 out of 3 occasions 
Albumin-specific dipstick sensitive in microalbuminuria range maybe 
used for screening; verify all positive dipstick results with A/C ratio 
A/C ratio >300 mg albumin/gram of creatinine or positive protein 
dipstick 
Note: Total protein-to-creatinine ratio is accepted when A/C ratio 
>500-1,000 mg/gm 
eGFR<60 ml/min/1.73 m3 for at least 3 months and/or evidence of 
markers of kidney disease 
Staging of chronic kidney disease (CKD) is based on estimated 
glomerular filtration rate (eGFR); see Stages of Chronic Kidney 
Disease; 7-8 
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ACEI or ARB (with or without hypertension); multiple classes of 
antihypertensive agents may be required to achieve blood pressure 
control

Treat blood pressure and glucose to target
 BP <130/80 mmHg (<125/75 mmHg for SMBP)
 A1C <7%
 GFR decrease 0.2 ml/min./month acceptable

SMBP and SMBG while adjusting treatment

 A/C ratio every 6-12 months
 Serum creatinine annually
 Estimate glomerular filtration rate (eGFR);

When eGFR<60, consider consult with Endocrinologist, 
Diabetologist, or Nephrologist

 Blood urea nitrogen (BUN) annually in patient with albuminuria

7 - 3Kidney Disease Practice Guidelines

Treatment
Options 

Monitoring   

Follow-up   

Targets 

Kidney Disease Practice Guidelines 7 - 3
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7- 4 Screening for Kidney Disease

Patient with Type 1 or Type 
2 diabetes

Assess risk factors

Obtain serum creatinine 
(SrCr) and eGFR to 

determine stage of kidney 
disease

Obtain random albumin-to-
creatinine ratio (A/C ratio)

A/C ratio >30 
mg/gm?

Repeat screen twice more 
within 3-6 months; rule out 

UTI

At least 2 out of 3 
A/C ratios >30 

mg/gm?

YES

A/C ratio >300 
mg/gm?

YES

Diagnosis of 
macroalbuminuria; see 
Macroalbuminuria 

Treatment, 7-6

Type 1: Screen 5 years after 
diagnosis, annually thereafter
Type 2: Screen at diagnosis, 
annually thereafter

 Hypertension
 Family history of 

hypertension, 
dyslipidemia, or chronic 
kidney disease (CKD)

 Smoking
 AIC >7%
 Duration of diabetes >5 yrs

See Stages of Chronic 
Kidney Disease, 7-8

Repeat screening annually

Repeat screening annually

Diagnosis of 
microalbuminuroa; 

seeMacroalbuminuria 
Treatment, 7-5

NO

NO

NO

YES

Screening for Kidney Disease7 - 4
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Microalbuminuria Treatment 7 - 5

Patient with macroalbuminuria
(A/C ratio 30-300 mg/gm

Initiate Treatment
 Start ACEI or ARB, or

Increase to maximum 
tolerated dose

 Obtain baseline potassium , 
serum creatinine (SrCr), and 
eGFR

 Follow-up potassium at two 
weeks; see Diabetes and 
HypertensionMasterDecisio
nPath, 6-5 and Estimation of 
Glomerular Filtration Rate 
(eGFR), 7-7

Repeat A/C ratio within 
3-6 months

Continue with current 
therapy; follow-up with 
annual A/C ratio, SrCr, 

and eGFR

A/C ratio >30
mg/gm?

YES

 Increase ACEI or ARB to 
maximum tolerated dose

 Obtain A/C ratio every 6-12 
months

 Obtain SrCr and eGFR 
annually

Diagnosis of 
microalbuminuroa; 

seeMacroalbuminuria 
Treatment, 7-6

NO

A/C ratio >300
mg/gm?

YES

NO

Continue with current 
therapy; follow-up with 
annual A/C ratio, SrCr, 

and eGFR

Targets
 In-office BP <130/80 mmHg
 SMBP <125/75 mmHg
 A1C <7%
 Stabilization or improvement 

in A/C ratio

Microalbuminuria Treatment 7 - 5
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7-6 Microalbuminuria Treatment

Patient with macroalbuminuria
(A/C ratio >300 mg/gm

 Start or increase ACEI or 
ARB to maximum tolerated 
dose

 Obtain serum creatinine 
(SrCr), and eGFR; see 
Estimation of Glomerular 
Filtration Rate (eGFR), 7-7

Severe decrease in GFR 
(Stage 4 chronic kidney 

disease); refer to 
Nephrologist; see 

Stages of Chronic Kidney 
Disease, 7-8

eGFR<30 
ml/min/1.73 m2?

NO

Moderate decrease in GFR   
(Stage 3 chronic kidney 

disease) refer to Nephrologist; 
seeStages of Chronic Kidney 

Disease, 7-8

YES

eGFR 30-59  
ml/min/1.73 m2?

YES

NO

Continue with current 
therapy; follow-up with 

annual A/C ratio, SrCr, and 
eGFR

Targets
 In-office BP <130/80 mmHg
 SMBP <125/75 mmHg
 A1C <7%
 Stabilization or improvement 

in A/C ratio

Treatment 
 Start or maintain ACEI or ARB and achieve maximum tolerated dose; 

monitor potassium and SrCr
 ACEI + ARB combination therapy has modest effect on reducing 

albuminuria
 Treat to BP and A1C targets shown above
 Refer to Dietitian to initiate loe protein diet (<0.8 gm protein/kg/day)
Monitoring and Follow-up
 Proteinuria and edema
 SrCr with eGFR every 6-12 months
 Monitor for anemia annually
 Assess for bone disease

Microalbuminuria Treatment7 - 6
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Estimation of Glomeruler Filtration Rate (eGFR) 7 -7

Method 1: Modification of Diet in Renal Disease Study (MDRD) 
Equation*
186 x [serum creatinine in mg/dL]-1.154 x [age in years]-0.203x [0.742 if 
female] x [1.21 if Afrrican American] = estimated GFR in 
ml/min/1.73m2

Example: 65 year old Caucasian woman with serum creatinine
of 1.3 mg/dL

186 x [1.3]-1.154 x [65]-0.203 x [0.742] = 44 ml/min/1.73m2

Note: This calculation is available online at www.nephron.com

* This abbreviated MDRD equation does not required blood urea nitrogen (BUN) or 
albumin level

Levey et al. Ann Intern Med 1999; 130; 461-470.

Method 2: Cockcroft-Gault Equation
([140 – age in years] x [weight in kg])/[72 x serum creatinine] = 
estimated GFR in ml/min/1.73 m2 **

Example: 65 year old woman weighing 70 kg with serum 
creatinine of 1.3 mg/dL

([140 – 65] x [70] x 1.3] x 0.85 = 48 ml/min/1.73m2

**Multiply result by 0.85 for women

Cockcroft and Gault. Nephron 1976; 16:31-41

Note: Estimation of GRF not recommended for children or the elderly, or in
individuals with altered muscle mass (mputee), malnutrition, or severe 
obesity; use 24-hour creatinine clearance instead 

Estimation of Glomeruler Filtration Rate (eGFR) 7 - 7
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Stages of Chronic Kidney Disease (CKD)*
and Suggested Action

Stage GFR
(ml/min/1.73m2) Description Suggested Action

1 90 Normal to increase GFR 
with evidence of 
kidney disease

Diagnosis and 
treatment of 
comorbidities**

2 60-89 Mild decrease in GFR Monitor progression; 
treat comobidities;**
Consider referral to 
Nephrologist

3 30-59 Moderate decrease in GRF Monitor progression; 
treat comobidities;**
refer to Nephrologist

4 15-29 Severe decrease in GRF Prepare patient for 
dialysis; treat 
comorbidities**

5 <15 Kidney failure Dialysis or transplant; 
treat comorbidities**

*Chronic kidney disease is defined as glomerular filtration rate (GFR) <60 ml/min/1.73 m2 for at 
least 3 months and/or evidence of markers of kidney damage (positive protein dipstick, albumin-to-
creatinine ratio >30 mg/gm)

**Comorbidities include aggressive management of hypertension and hyperglycemia to slow 
progressive of kidney disease

Adapted from National Kidney Foundation Kidney Disease Outcome Quality Initiative Advisory Board Guidelines
Am J Kid Dis. 2002  39  (2Suppl1); SI-266

7-8Stages of Chronic Kidney DiseaseStages of Chronic Kidney Disease7 - 8
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Early 
Non proliferative Diabetic
Retino pathy
(NPDR)

Moderate to
Severe NPDR             
(Preproliferative)

Proliferative Diabetic
Retinopathy (PDR)             

NPDR

PDR

          Dilated eye exam by Ophthalmologist or Optometrist 

          Type 1 diabetes: After 5 years with diagnosis, then 
                                       yearly

       Type 2 diabetes: At diagnosis, then yearly  

           Microaneurysms; dot hemorrhage; sparse blot
           Hemorrhages; hard (lipid) exudates

           Macular edema; cotton wool spots; venous 
           abnormalities; intraretinalmicrovascular
           abnormalities (IRMA); venous dilation

           New vessels on the disc (NVD); new vessels
           Elsewhere (NVE); retinal detachment

  Persistent hyperglycemia      Albuminuria  
   Age >40 years                              Hypertension
   Duration of diabetes >5 years  American Indian or Alaska Native; 
                                                                       African American; Asian; 
                                                                       Native Hawaiian or other Pacific Islander;
                                                                       Hispanic  

Note: Refer to Retinal Specialist experienced in diabetic retinopathy

Enforce tight glucose and blood pressure control
Hyperglycemia: Medical nutrition therapy;
pharmacologic agents; adjustments in insulin 
therapy or oral agents; increase SMBG frequency

Panretinal photocoagulation: Small laser burns 
      (~500 μ) outside venous arcades in
      Mid-periphery of retina to prevent further neovascularization

7-10 Diabetic Retinopathy Practice Guidelines

Screening 

Diagnosis 

Risk Factors 

Treatment
Options

Diabetic Retinopathy Practice Guidelines 7 - 9
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7 - 10

Section Seven

Diagnosis

Diffuse 
Neuropathies

Type 1 (at time of diagnosis): Paresthesia and burning pains in legs and feet; 
symptoms disappear with insulin therapy 

Distal
Symmetrical

Sensorimotor
Polyneuropathy

Type 1 and type 2 (long-term): Paresthesia and dysesthesia (“needles and pins”) in 
distal extremities; diminished thermal discrimination; numbness; loss of motor 
control resulting in ataxic gait; unsteadiness

Automatic 
Neuropathy

Cardiovascular: Persistent tachycardia; reduced beat-to-beat variation on deep 
respiration; orthostatic hypotension; predisposition to painless myocardial infarction

Gastrointestinal: Delayed gastric emptying (gastroparesis) causing early 
satiety/nausea/anorexia/vomiting; esophageal dysmotility; diabetic diarrhea; diabetic 
constipation

Genitourinary: Atonic bladder paresis resulting in bladder infection/erectile 
impotence/retrograde ejaculation causing infertility/vaginal dryness

Sudomotor: Gustatory sweating; decreased sweating in lower extremities

Adrenal: Hypoglycemia unawareness

Iris: Poor night vision; pinpoint pupils (no dilation with change in light)

Focal
Neuropathies

Cranial
Neuropathy

3rd and 6th cranial nerve palsies causing sudden diplopia 
(double vision), strabismus, isolated pain behind eye; 
Bell’s palsy

Diabetic
Radiculopathy Abdominal pain/or thoracic pain due to nerve root lesions

Diabetic Neuropathy Practice Guidelines 7-15
Diabetic Neuropathy Practice Guidlines
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7 - 11

Section Seven

Diabetic Retinopathy Screening and Diagnosis7 - 14

Patient with Type 1 and Type 2 
diabetes

Examine eye with monocular 
ophthalmoscopic (dilation 
required)

Repeat eye examination in one 
year

Evidence of retinal 
lesions?

YES

NO

Risk Factors
 Persistent hyperglycemia
 Age and duration of 

diabetes
 Hypertension and 

albuminuria
 American Indian or Alaska  

Native; African American; 
Asian; Native Hawaiian or 
other Pacific Islander; 
Hispanic

Assess risk factors

Visualization of retina is 
improved with dilation of 
pupils; to dilate pupils, one 
drop each of 2.5% 
phenylephrine hydrochloride 
and 1% tropicamide

Early 
Nonproliferative 
Diabetic Retinopathy 
(NPDR)
Microaneurysms
 Dot hemorrhages
 Hard (lipid)
exudates

Moderate or Severe 
(NPDR
(Preproliferative)
Intraretinal
Microvascular
abnormalities
 Severe dot and blot
hemorrhage
Cotton wool spots
 Venous dilation

Proliferative 
Diabetic 
Retinopathy 
(PDR)
New vessels on disc 
and/or elsewhere
Retinal detachment

Establish and 
maintainvA1C <7% to 
slow progression of 
retinopathy; treat 
hypertension if present 
(target <130/80 
mmHg); dilated eye 
exam every 6-12 
months

Establish 
andmaintainvA1C <7% to 
slow progression of 
retinopathy; treat 
hypertension if present 
(target <130/80 mmHg)

Refer to Ophthalmologist 
specializing in retinal 
disease within 1-3 months

Immediately efer to 
Ophthalmologist 
specializing in retinal 
disease (within 48 
hours)

Diabetic Retinopathy Screening and Diagnosis
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7 - 12

Section Seven

Stage Lesion Clinical Presentation
Early nonproliferative 
diabetic retinopathy (NPDR) 

Microaneurysms Small, red dots, often in a 
punctuate pattern

Dot and blot hemorrhages Red, round or blot shaped in the 
inner nuclear layer, or flame 
shaped in the nerve fiber layer

Hard (lipid) exudates Yellowish specks or patches of 
lipid-serum protein mixture 

Moderate to severe NPDR 
(Preproliferative)

Cotton wools spots
(soft exudates)

White spots of patches of 
swelling axoplasm and 
organelles of nerve fibers 
indicative of localized retinal 
ischemic with infarction 

Venous abnormalities Beads and loops of retinal veins

Intraretinalmicrovascular 
abnormalities (IRMA)

Dilation of fine vessels in areas 
of ischemia

Preoliferative diabetic 
retinopathy (PDR)

Neovascularization of the disc 
(NVD)

Large bundles of new vessels 
on the optic nerve head

Neovascularization elsewhere 
(NVE)

Large bundles of new vessels 
on the periphery of the retina

Vitreous hemorrhage Vitreous is cloudy or opaque 
and often with a reddish hue

Tractional retinal detachment Loss of vision if the macula is 
detached

Macular edema Retinal swelling around macula Difficult to diagnosis with 
ophthalmoscope, but a ring of 
hard exudates around the 
macular region is common

See Staged Diabetes Management: A Systematic Approach, 2nd Edition Revised for photos 
showing different lesions associated with diabetic retinopathy.

Clinical Presentation of Diabetic Retinopathy   7– 12&13

Clinical Presentation of Diabetic Retinopathy
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7 - 13

Section Seven

Diabetic Retinopathy Master Disease Path

Severe PDR

Mascular Edema

Yearly

Vitrectomy to remove vitreous humor, cut fibrous traction bands, 
and repair retinal detacjments

          Focal photocoagulation; Very small laser burns (~50 – 100 μ) 
to leaking microaneurysms and areas of ischemia in the mascular region

 A1C <7%
 Improved vision; prevention or slowing progression of retinopathy
 BP <130/80 mmHg (SMBP <127/75 mmHg)

Encourage patient to report diminished visual acuity;
blurred vision; other eye-related problems 

For patients without retinopathy

Type 1: Annual dilated ophthalmoscope exam by Ophthalmologist or 
Optometrist 5 years after diagnosis (usually not before puberty)

Type 2: Dilated ophthalmoscope exam by Ophthalmologist or 
Optometrist at time of diagnosis and annually thereafter, consider screening 
patients in poor control and/or with albuminuria every 6 months

Planning pregnancy: Comprehensive eye exam and counseling on risk of 
development or progression of retinopathy

During pregnancy: Dilated eye exam during first trimester with close following 
For all women with diabetes (not GDM)

7-11 Diabetes and Dyslipidemia Master DecisionPath

Treatment
Options

Targets 

Monitoring

Follow-up



134Page

Diabetic Neuropathy Practice Guidlines7 - 14

Section Seven

Focal
Neuropathies, 

cont’d

Femoral
Neuropathy

Often seen in older type 2 patients; pain followed by gradual weakening and 
atrophy of muscles in thigh and buttocks (diabetic amyotrophy)

Nerve
Entrapment

Carpal tunnel syndrome involving median nerve in wrist; foot drop from 
entrapment of lateral popliteal nerve; tarsal tunnel syndrome

Risk Factors Persistent hyperglycemia; A1C >7%; hypertension: hypercholesterolemia; 
duration of diabetes

Treatment
Options

A1C<7%; drug therapy when indicated; routine screening and patient 
education are critical

Diffuse
Neuropathies

Distal
Symmetrical
Sensorimotor

Polyneuropathy

Automatic
Neuropathy

Treat pain with standard analgesics; avoid narcotics; 
treat localized pain with topical capsaicin; 
antidepressants (duloxetine, amitriptyline, imipramine,
desipramine, venlafaxine); anticonvulsants (carbamazepine, gabapentin, 
phenytoin, pregabalin); antiarrhyhmic drug mexilitene(oral lidocaine) may 
also be effective

Orthostatic hypotension: Consider reducing or discontinuing 
antihypertensive medication for symptomatic orthostatic hypotension; 
use fludrocortisone with caustion, may precipitate CHF; may use elastic 
stockings/abdominal binders; increase salt intake; elevate head at night

Painless myocardial ischemia; consider imaging stress test

Gastroparesis: Encourage frequent small feedings; erythromycin or 
dopamine antagonists (metoclopramide) may be effective

Diabetic diarrhea: Treat with broad spectrum antibiotics (tetracycline) and 
bile salt sequestrants (cholestryamine)

Episode diabetic constipation: Treat with stool softeners and laxatives; 
severe cases may require prokinetic agents (metoclopramide)

Diabetic Neuropathy Practice Guidelines7-16
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Diabetic Neuropathy Practice Guidelines

Treatment
Options Genitourinary: Encourage regular bladder emptying; treat UTI as required;

Treat vaginal dryness with estrogen cream

Psychogenic erectile impotence (normal nocturnal erections): Refer to 
psychologist

Organic impotence/retrograde ejaculations:
Sildenafil citrate (Viagra), tadalafil (Cialis), and vardenafil hydrochloride 
(Levitra); vacuum devices with elastic constrictors to maintain erection; 
injection of vasoactive drugs (prostaglandin, alprostadil) into the corpus 
cavernosum; surgical implantation of penile prosthetics; referral to Urologist 
is advised

Focal Neuropathies: Symptomatic palliation until symptoms disappear, 
usually 1-2 months 

Targets  A1C <7%
 Prevent onset of clinical neuropathy and/or slow progression

Monitoring Encourage patients to record pain and to note intensity, duration and time of 
the day

Follow-up With or without neuropathy

Monthly

Every 3-4 
Months

Yearly

Office visit while adjusting therapy (more frequently
if changing medicine)

Office visit while maintaining therapy (reassess symptoms)

Clinical evidence of diabetic neuropathy rarely is 
present in type 1 patients with 5 years of diagnosis
(except paresthesia and burning sensations at time of diagnosis)

Annual neurological screening with neurological 
history and neurological exam, including sensory, 
motor, reflex, and autonomic responses; complete 
foot examination (pulses, nerves, and inspection)   

7 - 17

Diabetic Neuropathy Practice Guidlines 7 - 15

Section Seven
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Distal Symmetrical Sensorimotor Polyneuropathy7 - 16

Section Seven

7-18& 19 Distal Symmetrical Sensorimotor Polyneuropathy

Patient with evidence of distal symmetrical 
Sensorimotor Polyneuropathy (DSSP)

Evidence of DSSP
Paraesthesia and dysesthesia in distal extremities
 Loss of thermal discrimination
 Deep gnawing or tearing pain

Initial Treatment
Maintain A1C <7%
Mild pain: Analgesic and comfort measure
 Localized pain: Topical application of capsaicin
cream (Dolorac, Capsin, Zostrix) 3-4 times/day 

Effective pain relief within 4 weeks?

NO

Maintain therapy as required

Start either antidepressive therapy with duloxerine 
(Cymbalta) or anticonvulsive therapy with gabapentin 
(Neurontin) or pregabalin (Lyrica):

DRUG       START       CLINICALLY
EFFECTIVE DOSE

Duloxetine       60 mg/day          60 mg/day
Pregabalin       150 mg/day         150-600 mg/day 
Gabapentin      300 mg HS         300-600 mg TD

YES

Other opinions for first line antidepressive therapy:
DRUG       START       CLINICALLY

EFFECTIVE DOSE
Amitriptyline   10-25 mg HS      50-150 mg HS
Desipramine     25 mg HS           50-150 mg HS
Imipramine       25 mg HS           50-150 mg HS
Venlafaxine      37.5 mg BID      37.5-75 mg BID
(Effexor)
Note: Add fluphenazine (Siqualine) 1 mg TID to these 
antidepressive therapies if required for adequate pain 
relief 

Has patient experienced any improvement in 
pain relief within four weeks

YES

If patient has experienced adequate pain relief, 
continue therapy as required; for patients experiencing 
only partial pain relief, add either duloxetine 
(Cymbalta), gabapentin (Neurontin), or pregabalin 
(Lyrica) in combination therapy

Stop either antidepressive therapy with duloxetine 
(Cymbalta) or anticonvulsive therapy with 
gabapentin (Neurontin) or pregabalin (Lyrica) and 
try the other therapy

If effective pain relief within 4 weeks, maintain 
therapy as required; otherwise make referral to 
Neurologist or Pain Specialist 

NO

Adequate pain relief within four weeks on 
combination of duloxetine (Cymbalta) and 

gabapentin (Neurontin) or pregabalin (Lyrica)?

NO

Maintain therapy as requiredYES

Make referral to Neurologist  or Pain Specialist to evaluate current regimen and determine a safe and effective regimen  
that may include one or more of the first time antidepressive therapies listed above; other treatment options that may be 
considered include:
ANTICONVULSIVE THERAPY START CLINICALLY EFFECTIVE DOSE
Carbamazepine (Tegretol) 200 mg BID 200 mg BID to QID
Phenytoin (Dilantin) 100 mg BID 100 mg BID to QID
ANTIARRYTHMIC THERAPY START CLINICALLY EFFECTIVE DOSE
Mexiltene (Mexitil) 150-200 mg TID 150-200 mg TID
Note: Most monitor for arrhythmic; see package insert for detailed prescribing information
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Gastroparesis 7 - 20

Patient with evidence of Gastroparesis

Initial Treatment
 A1C <7%
 Encourage frequent and 
smaller meals (6-8 small meals
per day) 
 Avoid high-fat foods and carbonated 
beverages
 Encourage liquids and soft foods low in fiber 

Effective gastrointestinal relief within 4 
weeks?

NO

Maintain therapy as required

Start erythromycin 250 mg TID

YES

Effective gastrointestinal relief within 
4 weeks?

Start metoclopramide (Reglan) 10 mg before 
meals and at bedtime; may increase to 15 mg if 
required

Effective gastrointestinal relief within 4 
weeks?

NO

Maintain therapy as requiredYES

Evidence of Gastroparesis
 Nausea and vomiting
 Early satiety
 Anorexia
 Food compaction (bezoar)

Maintain therapy as requiredYES

NO

Consider referral to Gastrointerologist

Gastroparesis 7 - 17

Section Seven
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7 - 21 Diabetic Diarrhea

Patient with evidence of diabetic diarrhea

Initial Treatment
 A1C <7%
 Over-the-counter antidiarrheal medications 
   (loperamide and diphenoxylate

Effective relief of diarrhea within 1 
week?

NO

Maintain therapy as required

Start broad-spectrum antibiotics (tetracycline or 
cephalosporin) to stop bacterial colonization in 

bowel

YES

Effective relief of diarrhea 
within 10 days?

Start clonidine 0.1-0.3 mg BID, may cause 
orthostatic hypotension

Effective relief of diarrhea 
1 week?

NO

Maintain therapy as requiredYES

Evidence of Gastroparesis
 Bloating
 Diarrhea
 Central abdominal pain

Maintain therapy as requiredYES

NO

Start somatostatin analogue 
Octreotide 50-75 mcg 

subcutaneously 2 times/day; 
consider referral to Gastroenterologist

Diabetic Diarrhea7 - 18

Section Seven
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Genitourinary Autonomic Neuropathy 7 - 22

Consider referral to 
Urologist Encourage regular 

bladder emptying; 
explain abdominal 
compression 
techniques

Retrograde
Ejaculation (very 
rare in diabetes)?

Evidence of Genitourinary 
Autonomic Neuropathy
 Atonic bladder paresis
 Recurrent UTI
 Erectile impotence

Patient with 
evidence of 

genitourinary 
autonomic 
neuropathy

Atonic bladder 
paresis or 

recurrent bladder 
infection?

Erectile 
impotence?NO NO

YES

Treat occasional 
urinary tract 
infection required 

If recurring bladder 
infections; consider 
referral to Urologist  

Determine if 
impotence is 
psychologic and/or 
organic in nature

YES

Psychologic
 Nocturnal
   Erections present
 Sudden loss of 
erection 

Refer to 
Psychologist 
experienced in 
treating diabetes-
related impotence  

Organic (due to 
diabetes)
No nocturnal  erection
 Normal libido
 Gradual loss of erection

Refer to Urologist 
experienced in treating 
diabetes-related 
impotence

Treatments options:
Sildenafil citrate (Viagra); 
tadalafil (Cialis); 
vardenafil hydrochloride 
(Levitra); vacuum 
devices; vasoactive drugs 
(prostalglandin, 
alprostadil; penileimplants 
(increasingly rare)

Genitourinary Autonomic Neuropathy 7 - 19

Section Seven
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    7 - 24 Diabetic Foot Management Practice Guidelines

Diagnosis 

Normal foot, no ulcer, sensate to 10 gm, 5.07 monofilament;
No deformities; no history of ulcer or amputation

Abnormal foot, no active ulcer; insensate to 10 gm, 5.07
Monofilament; deformities; history of ulcer; amputation

Active ulcer, superfacial involvement; ulcer < 2 cm wide and/or 0.5 cm deep; no 
infection; vascular status intact; no systemic symptoms   

Active ulcer, extensive involvement; ulcer ≥ 2 cm wide and ≥0.5 cm deep; no 
infection; vascular status intact; no systemic symptoms   

Low Risk Normal Foot

High Risk Abnormal Foot

High Risk Simple Ulcer

High Risk Complex Ulcer

Risk Factors  Previous amputation                        Elevated A1C
 Previous ulcer                                  Duration of diabetes >5 years
 Foot deformities                              Male
 Age >40 years                                  Histology of PVD
 Persistent hyperglycemia

Treatment 
Options 

Low Risk Normal Foot

High Risk Abnormal 
Foot

High Risk Simple Ulcer

High Risk Complex 
Ulcer

Patient preventive care; educate and refer for risk reduction; such as intensified 
diabetes management, smoking cessation, and other behavioral changes

Patient education; protective footwear; noninvasive vascular evaluation (vascular 
lab); treatment if required 

Outpatient wound care 2-3 times/week until ulcer healed; frequent follow-up to 
prevent recurrence; patient education; protective footwear; appropriate referral

Inpatient wound care; revascularization or minor amputation if needed

Targets A1C <7%; prevention of foot disease; complete healing of ulcer and prevention 
of recurrence

Monitoring 
Self-care: Daily foot inspection; record all foot-related symptoms; 
Inpatient: Daily foot inspection by provider

Follow-up Patient with foot disease
Daily

2-3 Times per Week
Monthly

Every 3-4 Months
Yearly

For inpatient management  of complex ulcer, monitor BG 
For outpatient management of simple ulcer, monitpr BG
Once stabilized, reinspect foot every visit (up to 6 months) to prevent recurrence; 
A1C each visit

Patient with no foot disease: 
For high risk feet, complete foot examination; A1C
For low risk feet, complete foot examination (pulses, nerves, and inspection)

Diabetic Foot Management Practice Guidlines7 - 20

Section Seven
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Upon Assement

Diabetic Foot Master DecisionPath 7 - 25

Low Risk Normal Foot
 Ulcer prevention
 Patient self-care
 If any change in status,
reclassify foot

See Foot Assessment and 
Treatment, 7-29

Normal Foot
Sensate to 10 gm, 

5.07 monofilament; 
no ulcer; see 10 gm, 
5.07 Monofilament 

Testing, 7-28

High Risk Abnormal Foot
 Ulcer prevention
 Protective footwear
 If any change in status,
reclassify foot

See Foot Assessment and 
Treatment, 7-29

Abnormal Foot
Previous ulcer; 

sensate to 10 gm, 
5.07 monofilament; 
deformities present

High Risk Simple Ulcer
 Treat simple ulcer
 Consider referral to 
Specialist or obtain 
consultation if failure to 
improve in 2 weeks

See Foot Ulcer
Treatment, 7-30

Active Ulcer
Superfacial 

involvement; <2 cm 
diameter and <0.5 

cm deep

High Risk Complex Ulcer
 Treat complex ulcer
 Consider referral to
   Specialist or obtain
consultation

See Foot Ulcer 
Treatment, 7-30

Active Ulcer
Extensive 

involvement; ≥2 cm 
diameter and/or ≥0.5 

cm deep

Improved

Healed

Diabetic Foot Master Decisionpath 7 - 21

Section Seven
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    7 - 26 Comprehensive Foot Examination

Observe gait; inspect skin 
color and texture; check for 
edema and signs of infection; 
check for deformities; verify 
if patient wearing appropriate 
shoes

Patient in need of a yearly 
comprehensive foot 

examination; document in 
medical record

128 Hz tuning fork response 
on examiner’s distal finger

Normal:  <10 seconds
Abnormal: ≥10 seconds
Absent: Not felt

See Vibration Perception, 
7-27 

Visual Exam

Pulses

Vibration Perception
Abnormal findings indicates

Early neuropathy

10 gm, 5.07 Monofilament
Abnormal findings indicate
Loss of protective sensation

Patient Education
Importance of daily foot 

inspection, footwear, glycemic 
management, and early 
detection of problems

Check the dorsalispedis pulse 
and posterior tibial pulses; 
indicate if present or absent 
bilaterally; if absent, 
consider referral to Vascular 
Specialist

5.07 monofilament response

Normal:  ≥18 of 10 positive
Abnormal: 1-7 positive
Absent: Not felt

See 10 gm, 5.07 
Monofilament Testing, 7-28 

Comprehensive Foot Examination7 - 22

Section Seven
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Vibration Perception 7 - 23

Section Seven
Vibration Perception 7 - 27

Technique

1. Ask the patient to differentiate 
between pressure and vibration by 
placing the turning fork onto the 
patient’s distal forefinger

2. Vibration sensation is tested 
bilaterally using a 128 Hz tuning 
fork placed over the dorsum of the 
great toe on the bony prominent of 
the (DIP) joint; toe unsupported

3. The participant (with eyes closed) 
is asked to indicate when he/she no 
longer senses the vibration

4. When the patient indicates that 
he/she can no longer feel the 
vibration, the examiner places the 
tuning fork onto his/her distal 
forefinger and begins to count in 
seconds

Interpretation

Normal: Examinee senses the 
vibration on his/her finger for >10 
seconds
Abnormal: Examinee senses 
vibration <10 seconds
Absent: No vibration is detected 

Patient in need of a 
comprehensive foot 

examination

Follow-up
Normal: Repeat exam yearly
Abnormal or absent: Diagnosis 
of early neuropathy; patient 
education; medical management
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    7 - 28 10 gm, 5.07 Monofilament Testing

Technique

1. Show the monofilament to the 
patient, touch to their hand so they 
know it does not hurt

2.Shield testing from patient’s view 
and ask them to respond when the 
monofilament is felt

3. Apply 10 gm, 5.07 monofilament 
perpendicular to the skin’s surface 
for 1-2 seconds

4. Apply enough force on 
monofilament to make it bend 
slightly; do not drag monofilament 
across skin

5. Randomly check all sites on the 
plantar and dorsal areas as shown on 
the right; document exam on the 
patient’s medical record

6. Apply monofilament to perimeter 
of calluses, scars, or ulcers

Interpretation

Normal:≥8 of 10 sites felt 
Abnormal:1-7 sites felt
Absent:No sites felt

10 gm, 5.07 Monofilament Testing7 - 24

Section Seven
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Foot Assessment Treatment 7 - 25

Section Seven

Foot Assessment Treatment 7 - 29

Patient with type 1 or type 2 
diabetes

Evidence of Genitourinary 
Autonomic Neuropathy
 Atonic bladder paresis
 Recurrent UTI
 Erectile impotence

Ulcer present?

Any of the following 
present: Deformity; foot 
insensate to 10 gm, 5.07 

monofilament in any plantar 
areas (except heel); previous 
amputation; ankle/brachial 

index (ABI) calculated from 
Doppler ≤0.8?

YES

Assess Condition of Feet
 Deformities (nail 
deformities, haluux valgus or 
varus, Claw or hammertoes, 
bony prominence, charcot 
feet)
 Ulcers, redness, trauma
 Test sensation with 10 gm, 
5.07 monofilament
 Poor circulation
 Ischemic symptoms
 Amputation

NO

Move to Foot Ulcer 
Treatment, 7-30

YES

NO

Classification: High Risk 
Abnormal Foot

If deformity present, consider 
referral for extra-depth shoes 
with molded inserts
 If nail deformities or calluses, 
palliative foot care
 If neuropathies/no deformities, 
change footwear to 
commercially acceptable type 
 If vascular disease (history of 
amputation, + ischemic 
symptoms, poor circulation), 
refer for complete evaluation

Educate Patient
A1C <7%, daily foot 
inspection; report any injury or 
abnormality; wear appropriate 
footwear; skin, nail, and callus 
care, avoid foot soaks
Follow-up
Medical: Assess feet at each 

Classification: Low Risk 
Normal Foot

Evaluate
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    7 – 30 
& 31 Foot Ulcer Treatment

Patient with foot ulcer

Any of the following present: Ulcer 
≥2 cm diameter and/or ≥0.5 cm deep; 

cellulitis with 2 cm margin or 
ascending infection; temperature 

≥100.5 oF (38 oC); white blod count 
≥12,000; deep space infection; pulses 

absent; ankle/brnchial index ≤0.8 
with ischemic symptoms?

Assess Ulcer
Measure width and depth of ulcer
 Temperature and white blood count
 Deep space infection; Abscess, 
osteomyelitis, or gangrene
 Pulses and ankle/brachial index
 Ischemic symptoms

YES

Classification: High Risk Complex Ulcer 
(active ulcer with extensive involvement)

Hospitalize patient for wide surgical 
debridement; culture for infections; sterile 
dressing changing; no weight bearing on 
foot
 If deep space infection, start parental 
antibiotic for staphylococcus and 
streptococcus 
 Complete vascular evaluation if ischemia 
present

NO

Classification: High Risk Simple Ulcer (small 
superfacial ulcer with no complications)

Weekly debridement; sterile dressing 
changes; limit weight bearing to foot
 If exudates or limited cellulitis, start oral 
antibiotic for staphylococcus and streptococcus
 Arrange home care follow-up

Follow-up:
Medical: Weekly until ulcer is resolved, then 2 
month complete examination; assess foot at 
every visit

Education: A1C<7%; daily foot inspection; 
report any injury or abnormality; wear 
appropriate footwear; skin, nail, and callus 
care; avoid foot soaks

If no improvement within 2 weeks for 
simple ulcer, or 1 week for complex 
ulcer, refer to Specialist for surgical 

debridement and possible 
revascularization

If no improvement within two weeks, 
reclassify to High Risk Complex Ulcer, 

consider hospitalization

Follow-up
Medical: Daily until ulcer improves, then 2 
months complete examination; arrange home 
care follow-up; if improved, reclassify to 
High Risk Simple Ulcer

Education: A1C<7%; daily foot inspection; 
report any injury or abnormality; wear 
appropriate footwear; skin, nail, and callus 
care; avoid foot soaks

Foot Ulcer Treatment7 - 26

Section Seven
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Dermatological Complications 7 - 27

Section Seven

Dermatological Complications
7 –32 & 

33

Complication Clinical Presentation Treatment
Necrobiosis Lipoidica 
diabeticorum (NLD)

Red to brown thickening of the 
skin, often with rim of raised, 
inflamed areas and central 
depression, resulting in a 
scalyappearance; usually found 
bilaterally on the front of the shin, 
but can also be found on the chest 
and arms; lesions may ulcerate due 
to trauma; more common in women

Normally not treated unless 
becomes ulcerated; then 
excision and skin graft are 
required

Diabetic seleroderma Thickening of skin on back, 
shoulders, and neck; found in both 
type 1 and type 2 diabetes; not to 
be confused with scleroderma-like 
syndrome (SLS)

Normally left untreated

Scleroderma-like syndrome (SLS) Sclerosis of skin on hands and 
fingersoften found in young 
individuals with type 1 diabetes 
along with limited joint mobility 
(LJM); associated with other 
microvascular complications of 
diabetes

Normally left untreated, but is 
a warning sign to improve 
metabolic control to prevent 
other complications

Diabetic shin spots Small, brown patches on the shins 
of individuals with longstanding 
diabetes

Normally left untreated

Tineapedis or athlete’s foot Red rash, often between the toes, 
caused by fungal infection Treat with standard antifungal 

agents; severe cases may 
require griseofulvin; encourage 
use of cotton socks

Onychomycosis
Thickened, discolored nails due to 
fungal infection

Often untreated; treat with 
griseofulvin, itraconazole, or 
terbinafine hydrochloride

Lipohypertrophy Fatty deposits at the site of 
injection

Encourage varying injection 
site within an anatomic region

Xanthomadiabeticorium (eruptive 
xanthoma)

Small (1-3 cm), yellow, raised 
popular skin lesions on the elbows, 
hips, and buttocks; often itchy; 
associated with poor glycemic 
control; develop rapidly due to 
extreme hypertriglyceridemia

Lesions usually clear quickly 
when glycemic control region

Acanthosis nigricans Dark, thickened skin due to 
hyperkeratosis of the body folds of 
the neck and axilla; most common 
in young individuaks of color; 
clinical sign of insulin resistance

Normally left untreated
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Drug Dose Comments

Fluconazole
tablets

200 mg first day; 
100 mg/daily for 2-3 
weeks

Monitor liver function; 
may increase levels of 
sulfonylurea

Clotrimazole 
lozenge

1 lozenge,
5 times/day for
2 weeks

Allow lozenges to 
dissolve slowly; monitor 
liver function

Nystatin
pastilles

1-2 pastilles,
4-5/day for 2 days
after symptoms
disappear; 2 weeks 
max

Do not chew or swallow 
pastille; high doses may 
cause gastrointestinal 
disturbances

Ketoconazole
tablets

200 mg/day for
1-2 weeks

Associated with hepatic 
toxicity; monitor liver 
function before and 
during treatment

    7 - 34 Medications for Oral Fungal Infections
Medications for Oral Fungal Infections7 - 28

Section Seven



149Page

Polycystic Ovary Syndrome Practice Guidelines 7 - 29

Section Seven

                 Polycystic Ovary Syndrome Practice Guidelines 7 – 36

Screening Screen all women with of oligomenorrhea or amenorrhea (primary or 
secondary)

Risk Factors  Overweight (BMI >25 kg/m2

 Central adiposity
 Elevated triglycerides
 Positive family history of PCOS, type 2 diabetes, and/or fertility
 Acanthosis nigricans
 Premature adrenarche
 Female relative with hirsutism or infertility
 Hyperinsulinemia
 Being a member of a high-risk group; American Indian or Alaska 

Native;African American; Asian; Native 
Hawaiian or other Pacific Islander; Hispanic

 Birthweight >4000 gm (or >90th birth percentile) or <2000 gm (or <10th

birth percentile)at term
 Child of a mother diagnosed with GDM during any pregnancy

Symptoms  Oligomenorrhea (≤8 menses/yr)
 Dysmenorrhea/amenorrhea
 Hirsutism
 Type 2 diabetes or IGT
 Alopecia (frontal hair loss)
 Hypercholesterolemia
 Hypertension
 Elevated triglycerides
 Acne
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    7 - 37 Polycystic Ovary Syndrome Treatment Options

Diagnosis History of ovulatory dysfunction and evidence of hyperandrogenism; total 
testosterone >50 ng/dL (normal female <2.5 ng/dL)
Rule out:
 Ovarian or adrenal tumor; total testosterone 

>200 ng/dL, or DHE-S >700 μg/dL
 Hypothyroidism (TSH); hyperprolactinemia (prolactin )
 Incomplete or nonclassic adrenal hyperplasia (“late onset”); if 17-

hydroxypreogesterone >2 ps/ml, needs confirmation with ACTH 
stimulation test

Screen for PCOS-associated disorders; fasting or 2 hour glucose/insulin 
ratio, fasting lipid profile, hypertension; consider referral to Specialist

Treatment 
Options

Lean without hyperinsulin: Use low androgen activity oral contraceptive 
pills (OCP) [drospirenone; ethinyl estradiol (Yasmin)]
Obese and/or hyperinsulinemia or dyslipidemia:
Treat with metformin, then OCP with low androgen activity and 
antiandrogen

Refer to Multidisciplinary Team; medical nutrition and activity 
therapy; family planning; and psychological support are essential 
components

Monitoring Track menstrual cycles

Follow-up

Track menstrual cycles

Testosterone and LFT’s; weight; hirsutism; menstrual cycles

History and physical; screen for albuminuria; eye examination with dilation; 
dental examination; medical nutrition and activity therapy continuing 
education; fasting lipid profile; glucose screening; preconceptual planning; 
psychological support; depression screening 

Polycystic Ovary Syndrome Treatment Options7 - 30

Section Seven
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                 Polycystic Ovary Syndrome Practice Guidelines 7 – 38

Patient with PCOS

Symptoms resolved and/or 
ovulation restored?

Weight loss and physical activity program

NO

Consider referral to 
Endocrinologist to rule
out: Cushing’s disease, congenital 
adrenal hyperplasia, increased 
prolactin production, ovarian or 
adrenal tumors, hypothyroidism

YES

Assess adherence
Consider adding second medication; 
consider referral to Endocrinologist

 Continue pharmacologic 
therapy

 Reinforce preconception 
planning

If weight loss not successful, medications 
to consider:
1. Metformin (Glucophage)
2. Clomiphene citrate (Clomid)
3. Low-dose gonadotropin therapy

 If patient is obese, initiate 
weight loss program

 If patient is lean, start low 
androgen oral contraceptive 
therapy for 3 months; if no 
response, initiate antiandrogen 
therapy

 Initiate family planning
 Smoking cessation counseling 

as needed
 Medical nutrition and activity 

therapy

Polycystic Ovary Syndrome Practice Guidelines 7 - 31

Section Seven
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 1. Choose the right syringe. The For specific pen teaching, please
1. The Health Care Professional decision should be based on refer to the instruction manual
should prepare all people amount of insulin to be given for the device.
with type 2 diabetes early after (volume: U-30, U-50 or U-100 1. Pen devices, designed to deliver
diagnosis that they will likely syringes), length, and guage insulin therapy, should be primed
require injectable therapy in the of needle. (pen with the needle pointing
future to treat their diabetes. It is The use of 6, 8mm / 30, 31 guage upwards) observing a flow of
important to explain the natural needle is recommended. 1,2 insulin at the needle tip before
progression of diabetes and that 12.7mm needles are not each injection of insulin. Once
requiring injection therapy at any recommended due to increased flow is verified, the desired dose
point in their treatment should not risk of intramuscular injection. should be dialed and the injection
be seen as personal failure. 1,2 administered. 1,3

2. When preparing to draw up the
2. Both the short and long term insulin, the air equivalent to the 2. Pen devices and cartridges are for
advantages of achieving target dose should be drawn up first and single person use only and should
glucose levels should be injected into the vial to facilitate never be shared due to the risk of
emphasized. It is important to easier withdrawal. 2 cross contamination. 1,3

explain that finding the right
combination of therapies, which 3. If air bubbles are seen in the 3. Pen needles should be used only
may include injectable therapy to syringe, hold it with the needle once. 1,2,3

achieve individualized glycemic uppermost, tap the barrel to bring
targets is the goal of treatment. 2 them to the top and then remove 4. Using a new needle each time

the bubbles by pushing the may reduce the risk of needle
3. The health care provider should plunger to expel the air.  1,2,3 breakage in the skin, “clogging”
spend time exploring the individual’s of the needle,  inaccurate
anxieties about the injecting 4. Ensure a skin lift; insert needle dosing and indirect costs
process, addressing any patient completely; depress the plunger (e.g. abscess). 1
concerns or barriers to treatment, and hold for 5 seconds while
with the goal of working together maintaining the lift; remove the
to improve treatment adherence needle straight out with a quick
and quality of life. 2 movement and release the skin
 lift. 1,2,3

 5. Injections should be given at 90
1. Injections should be given into a degrees to the skin surface. Slim
clean site using clean hands. 2 individuals should perform a skin

lift. 1
2. If cleaning is required, soap and
water should be used. 2

3. Disinfection of the site is usually Figure 2.  10 seconds technique
not required; however, alcohol
swabs may be used prior to 5. After pushing the thumb button
injections given in the hospital or in completely, the individual
care home setting for immobile counts to 10 slowly (10 seconds),
clients. If alcohol is used to clean before withdrawing the needle
the site, let dry completely before in order to deliver the full dose
injection is done. 2 Figure 1. Proper injection into skin fold and prevent the leakage of

medication. Counting past 10
6. A syringe should be used only seconds may be necessary for

4. Cleaning the cartridge or vial with once and disposed of in an higher doses. 1,2,3  (see Fig 2.)
an alcohol swab may be required approved sharps container.
(i.e. hospital setting). 2 1,2,3

Saudi Arabia Guidelines for Insulin Injection Technique
The Guidkines is deisgned to health care poviders, 
Aim: Injections administered by diabetic patients are one of the mainstays of diabetes management. Proper injection technique is 
vital to avoiding intramuscular injections,  ensuring appropriate delivery to the subcutaneous tissues and avoiding common 
complications such as lipohypertrophy. Yet few formal guidelines have been published summarizing all that is known about best 
practice. 

1.Preparing for Injection

1

2.The Correct Use of Devices 2.The Correct Use of Devices

2 2

Saudi Arabia Guidelines for Insulin Injection Technique 8 - 1
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6. Pen devices with a dose window 
should be checked at the end Recent evidence supports the
of each injection, “0” should be conclusion that the skin thickness
showing when the desired dose has (epidermis and dermis) of most
been injected. If a number other adults regardless of age, body mass
than “0” is showing, this indicates index, gender or race is relatively
dose of insulin that has not been consistent and varies on average
given. Replace the cartridge; prime from 1.9 to 2.4mm. 1,2,3

the needle and administer the
remainder of the dose. The thickness of the subcutaneous

tissue shows a much wider variance
7. Needles should be safely and is related to gender, body site
disposed of immediately after use and BMI. 1,2,3

and not left attached to the pen.
This prevents the entry of air 
(or other contaminants) into the To avoid IM injections and
cartridge as well as the leakage considering ease of self-injection:
of medication out of the cartridge, 1. Abdomen, thighs and buttocks
which can affect subsequent dose are the recommended injection
accuracy. 1,2,3 sites for adults 1,2

1. All people with diabetes/carers
should be taught the correct
technique for lifting a skin fold
from the onset of injectable
therapy. (see Fig 2.)

2. The lifted skin fold should not be
squeezed so tightly that it causes
skin blanching or pain.

3. The optimal sequence
should be:
1) Make a lifted skin fold Figure 4. Sample structured rotation plan for

2) Insert needle into skin at 90% abdomen and thighs. Divide the injection site

angle (see Figure 1) into quadrants or halves. Use 1 section per

3) Administer therapy week and move clockwise. 35

4) Leave the needle in the skin for Figure 3. Injection Sites
at least 10 seconds after the
thumb button plunger is fully
depressed
5) Withdraw needle from the skin
6) Release lifted skin fold
7) Dispose of used needle safely

Figure 5. Injections within any quadrant or half

should be spaced at least 1 cm from each other

3

3.Skin Fold

Saudi Arabia Guidelines for Insulin Injection Technique

3 5


1. Patients should be taught an      easy-
to-follow rotation scheme
from the onset of injection therapy 1,2-----
-------------------------------------
2. One scheme with proven 
effectiveness involves dividing
the injection site into quadrants (or 
halves when using the thighs or 
buttocks), using one quadrant per week 
and moving always clockwise (see 
Figures 4, and 5) 1,2 ----------------------------
-----------------------------------
3. Injections within any quadrant or half 
should be spaced-at least 1cm from 
each other in order to avoid repeat 
tissue trauma      -------------------------                          
4.Health Care Providers should verify 
that the rotation scheme is being 
followed at each visit and should 
provide advice where needed---------------
------------------

4.Injection Sites 5.Injection Site Rotation2.The Correct Use of Devices

2

Saudi Arabia Guidelines for Insulin Injection Technique8 - 2
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Local bruising and/or bleeding will 4. Patients repeatedly choose the 
occasionally occur at the injection lipohypertrophic sites because 1. Injections into abdomen are not 
site and is seen more frequently these areas have limited nerve preferred site but abdomen can be used
in patients taking anti-platelet innervation and are relatively  - however women must be told to use
therapy. This does not appear painless.1  lifted skin fold when injecting into 
to be associated with specific abdomen. 
needle length or site but may be 5. A recent international survey on
affected by injection technique. insulin injection technique revealed Injecting into abdomen is an option 
Studies suggest that bruising and/ that 47% of the participants had but exercise caution as subcutaneous 
or bleeding does not affect the experienced lipohypertrophy and fat thickness may be reduced in this
absorption of the medication. 1,2 this was associated with repeated  area and skin fold needed.
 injections into a site smaller than
1. Reassure patients that occasional a postage stamp. Twenty-eight 2. The use of a skin lift and shorter
bruising or bleeding at the percent of the participants could needles (4mm, 5mm) decreases
injection site does not affect the not remember ever having their the potential for IM injections.
action of the medication. 2 injection sites checked by a 1,2,3

health care provider.1,2,3

2. Frequent bruising or bleeding 3. Avoid injections around the
at the injection site warrants a 6. Higher A1C levels have been umbilicus  or areas on the abdomen
review of injection technique. reported with patients injecting with taut skin

into lipohypertrophic sites. 31, 39
Both pen and syringe devices, 9.Elderly
all needle lengths and gauges,
as well as, insulin pump cannula

1. These areas are identified as have been associated with 
thickened or ‘rubbery’ lesions lipohypertrophy. 1 1. Individualized assessment should
that can feel hard when palpated. be done using standardized
1,2,3  tests for cognitive and functional

1. To prevent lipohypertrophy and abilities. 1
2. Although the exact cause has not maintain consistent absorption,
been substantiated, increased patients should rotate their 2. A structured management
areas of lipohypertrophy are injections within an anatomical plan is desirable based on a
associated with use of non area, use proper injection zones comprehensive assessment.  1
purified insulins, repeated and use their needles only once.
injections into a small (less than 1,2 3. Involvement and education
postage stamp) area, reuse of of family members/friends is
needles and failure to inspect the 2. Injection sites should be encouraged for support and
injection sites on a regular basis. inspected and palpated by a health safety. 1,2

1,2,3 care provider at each visit. Ideally 
this should be done in a standing 4. For elderly patients with little

3. The resulting effect has been position. 1,2 subcutaneous adipose tissue,
documented as a decrease in particular care is needed in lifting
the rate of insulin absorption, 3. Patients should be instructed not the skin fold. 1

inconsistent insulin absorption to inject into lipohypertrophic
and unsightly anatomical lesions. sites. 1,2 5. All training regarding injection

therapy should include a return
4. Teach patients how to inspect demonstration.1

 and palpate their injection sites to
detect lipohypertrophy. .1

5. When changing injection sites from
a lipohypertrophic to healthy site
frequent blood glucose monitoring 
should be done.

Figure 6 Lipotropic lesions: lipohypertrophy

7

7.Lipohypertrophy

6.Bruising and
Bleeding

8.Pregnancy7.Lipohypertrophy Continued

9

Saudi Arabia Guidelines for Insulin Injection Technique
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Saudi Arabia Guidelines for Insulin Injection Technique 8 - 3
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Massaging the site before or
after injection may speed up
absorption and is not generally
recommended. (5,6,70)


Adults
1. 4, 5 and 6 mm needles may be 
used by any adult patient
including obese ones and do not 
generally require the lifting of a
skin fold, particularly 4 mm needles 
1,2

2. Injections with shorter needles (4, 
5, 6 mm) should be given in adults at 
90 degrees to the skin surface. 1,2,3

3. A 4 mm pen needle was
shown to be safe and efficacious in 
adult patients of all sizes
(i.e. equivalent glycaemic control); 
skin leakage was equivalent
and pain scores were improved as 
compared with longer,
wider-diameter needles. 2 

10

11

10.Absorption Rate

11.Needle Length

Saudi Arabia Guidelines for Insulin Injection Technique

Shorter needles reduce intramascular 
risk and are often better tolerated. 
Even in obese patients, studies have 
confirmed equal efficacy and 
safety/tolerability with shorter-length 
(4, 6 mm) needles as compared to 
longer ones (8, 12.7 mm) .1,2


Children and Adolescents                       
1. Children and adolescents should 
use a 4, 5 or 6 mm needle.
Slim individuals and those injecting 
into a limb may need
to lift a skin fold, especially when 
using a 5 or 6 mm needle. 2
2. There is no medical reason for 
recommending needles longer than 6 
mm for children and adolescents 
3. A 4 mm needle may be inserted at 
90 ° without a lifted
skin fold in many children and 
adolescents. Some, especially
thinner ones, may still need to lift a 
skin fold                                                      
4. Arms should be used for injections 
only if a skin fold has been lifted, 
which requires injection by a third 
party                                                          
5. It seems medically appropriate for 
all children to use short needles to 
minimize inadvertent IM injections 
whichmay increase glycemic 
variability. Currently, the shortest is 
the 4-mm pen needle.the rate of  
intramascular injections could double 
with the use of 5-mm needle, and 
when injections are given under 
similar conditions it could triple with 
the use of 6-mm needle.

11

11.Needle Length

Saudi Arabia Guidelines for Insulin Injection Technique8 - 4
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1st Saudi Endocrine and Bariatric Surgery
Consensus on Diabetes and Metabolic Surgery

The “1st Saudi Endocrine and Bariatric Surgery Consensus on Dia-
betes and Metabolic Surgery” which was held in Riyadh – Saudi 
Arabia on the 12th of Dec. 2012 is considered “The First of its kind 
in the region”- as a collaborative work between Ministry of Health 
Saudi Arabia, and the Obesity chair at King Saud University to es-
tablish National Guidelines for the use of Metabolic surgeries in 
treating Type 2 Diabetes Mellitus patients.

This was formulated by the presence of the most eminent National 
and International Experts in the field of Endocrinology and Bariatric 
Surgery from all over the world.

The Moderators of the consensus were:
Prof. Aayed Alqahtani 
Prof. of Bariatric and MIS Surgery 
KSU and KFMC, Riyadh
Prof. Mourad El Mourad 
Prof. of Endocrinology 

Advisory of general directorate of Genetic & chronic diseases – MOH

The Saudi Consensus Recommendation
The experts agreed on having the IDF guidelines as the base-
lines for Saudi consensus and to endorse it as such. 

I. Bariatric surgery should be Government Funded and there-
fore under direct control of the Ministry of Health

II. National Data Base should be documented for all bariat-
ric cases based on which a scientific analysis will provide 
specific output data regarding the medical and economic 
benefits in addition to the safety of such interventions.

III. The service must be provided in a Multidisciplinary team 
manner.

Saudi Endocrine and Bariatric Surgery Consensus on Diabetes and Metabolic Surgery 8 - 5
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IV. Creating Guidelines for bariatric surgery must be followed 
by a strategic plan that improves the current healthcare ser-
vices.

V. The need for Training programs to increase the available 
resources to Multidisciplinary Team (MDT) care and bariat-
ric surgery services.

VI. An Education program must be put in place for both HCPs 
and community.

VII. Licensing andSupportingBariatric Centers to obtain Cen-
ter of Excellence (COE)accreditation.

VIII. Strict application and compliance with BariatricCenter of 
Excellence(COE)criteria.

IX. Have a parallel plan for the existing bariatric service pro-
viders to improve their Manpower, infrastructure, and 
bariatric surgery standards within a minimum requirement 
of safety and a maximum period to achieve full require-
ments.

X. The Ministry of Health and the Council for Medical Ser-
vicesshould monitor all bariatric surgery cases throught-
heirdata base(mandatory full reporting of all cases pathways 
and out comes)with a minimum of 2 years follow up.

XI. The International guidelines must be re-assessed every 
2 years from its full application.

Executive Summary of IDF 

1.1  Obesity and type 2 diabetes are serious chronic diseases as-
sociated with complex metabolic dysfunctions that increase 
the risk for morbidity and mortality. 

1.2  The dramatic rise in the prevalence of obesity and diabetes has 
become a major global public health issue and demands urgent 
attention from governments, health care systems and the medi-
cal community. 

Saudi Endocrine and Bariatric Surgery Consensus on Diabetes and Metabolic Surgery8 - 6
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1.3  Continuing population-based efforts are essential to prevent 
the onset of obesity and type 2 diabetes. At the same time, ef-
fective treatment must also be available for people who have 
developed type 2 diabetes

1.4  Faced with the escalating global diabetes crisis, health care 
providers require as potent an armamentarium of therapeutic 
interventions as possible. 

1.5  In addition to behavioural and medical approaches, various 
types of surgery on the gastrointestinal tract, originally devel-
oped to treat morbid obesity (“bariatric surgery”), constitute pow-
erful options to ameliorate diabetes in severely obese patients, 
often normalising blood glucose levels, reducing or avoiding the 
need for medications and providing a potentially cost-effective 
approach to treating the disease. 

1.6  Bariatric surgery is an appropriate treatment for people with 
type 2 diabetes and obesity not achieving recommended treat-
ment targets with medical therapies, especially when there are 
other major co-morbidities. 

1.7  Surgery should be an accepted option in people who have type 
2 diabetes and a BMI of 35 or more 

1.8  Surgery should be considered as an alternative treatment op-
tion in patients with a BMI between 30 and 35 when diabetes 
cannot be adequately controlled by optimal medical regimen, 
especially in the presence of other major cardiovascular dis-
ease risk factors. 

1.9  In Asian, and some other ethnicities of increased risk, BMI ac-
tion points may be reduced by 2.5 kg/m2. 

1.10 Clinically severe obesity is a complex and chronic medical con-
dition. Societal prejudices about severe obesity, which also ex-
ist within the health care system, should not act as a barrier to 

Saudi Endocrine and Bariatric Surgery Consensus on Diabetes and Metabolic Surgery 8 - 7
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the provision of clinically effective and cost-effective treatment 
options. 

1.11 Strategies to prioritise access to surgery may be required to ensure 
that the procedures are available to those most likely to benefit. 

1.12 Available evidence indicates that bariatric surgery for obese pa-
tients with type 2 diabetes is cost-effective. 

1.13 Bariatric surgery for type 2 diabetes must be performed within 
accepted international and national guidelines. This requires 
appropriate assessment for the procedure and comprehensive 
and ongoing multidisciplinary care, patient education, follow-up 
and clinical audit, as well as safe and effective surgical proce-
dures. National guidelines for bariatric surgery in people with 
type 2 diabetes and a BMI of 35 or more need to be developed 
and promulgated.

1.14 The morbidity and mortality associated with bariatric surgery is 
generally low, and similar to that of well-accepted procedures 
such as elective gall bladder or gall stone surgery. 

1.15 Bariatric surgery in severely obese patients with type 2 diabe-
tes has a range of health benefits, including a reduction in all-
cause mortality. 

1.16 A national registry of persons who have undergone bariatric 
surgery should be established in order to ensure quality patient 
care and to monitor both short- and long-term outcomes. 

1.17 In order to optimise the future use of bariatric surgery as a 
therapeutic modality for type 2 diabetes further research is re-
quired. 

Saudi Endocrine and Bariatric Surgery Consensus on Diabetes and Metabolic Surgery8 - 8
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Please find hereunder the Panelists names ,
titlesandtheir place of work.
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1 Mourad El Mourad Prof. Endocrinology Advisory of general directorate of hereditary & chronic diseases MOH KSA

2 Saleh Al Jaser Senior consultant endocrinologist National Guard Hospital - Riyadh KSA

3 Saud Al Sifri Senior consultant endocrinologist Head of Endocrine department- Hada Military Hospital - Al Taif KSA

4 Ali Al Zahrani Senior consultant endocrinologist KFSH-RC, Riyadh KSA

5 Mohammad Y. Saeedi  Consultant Family and Community
Medicine

MOH

6 Fahd Alsabaan Senior consultant endocrinologist Medical director, Riyadh Military Hospital KSA

7 Sohail Inam Senior consultant endocrinologist Riyadh Military Hospital KSA

8 Ali Ahmed Alquni Consultant endocrinologist National Guard Hospital - Al Hassa KSA

9 Abdulwahab Bawahab Consultant endocrinologist Head diabetic center, KFGH - Jeddah KSA

10 Safia al Sherbini Consultant endocrinologist Head of Endocrine department- KFMC, Riyadh KSA

11 Said Khader Consultant endocrinologist Head of endocrine, Soliman Al habib -Olaya, Riyadh KSA

12 Anwar Jammah .Associate Prof King Saud University - Riyadh KSA

13 Najm Abdelwahid Consultant endocrinologist Soliman Al habib - Alryan, Riyadh KSA

14 Maha hamdan Consultant IM & Obesity Soliman Al habib - Alryan, Riyadh KSA

15 Robert Kushner Prof. of Medicine NorthwesternUniversity - Feinberg Scholl of Medicine, Chicago USA

16 Carl Le Roux Prof. of Bariatric Medicine University colleague Dublin & University of Gothenburg UK

17 John Dixon Prof. of Medicine Head Obesity Research, Monash University, Melbourne Austra-
lia

18 David Cummings Prof. of Medicine Senior Investigator, Diabetes & Obesity Center of Excellence, Washington USA
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1 Aayed Al Qahtani Professor  of Surgery  Consultant Bariatric and MIS surgeon, KSU and KFMC, Riyadh KSA

2  .Mohammed Y
Alnaami

Associate Prof. of Surgery Consultant Bariatric surgeon, KSU, Riyadh KSA

3 Sultan Altemyatt Consultant Bariatric surgeon Badana Clinic, Dammam KSA

4 Ali Alauddin Consultant Bariatric surgeon Badana Clinic, Dammam KSA

5 Waleed Bukhari Consultant Bariatric surgeon IMC – Jeddah KSA

6 Adnan Sabahi Consultant Bariatric surgeon KFGH – Jeddah KSA

7 Osama Faida Consultant Bariatric surgeon KFGH – Jeddah KSA

8 Abdallah Alsaigh Consultant Bariatric surgeon National Guard Hospital - Riyadh KSA

9 Ghassan Elsisi Consultant Bariatric surgeon KKH –Madina KSA

10 Haider al Shorafa Consultant Bariatric surgeon Riyadh Military Hospital - Riyadh KSA

11 Philip Shauer Prof. of Surgery Director Cleveland Clinic Bariatric & Metabolic Institute USA

12 Samer Matter Associate Prof. of Surgery Indiana University - Executive council of ASMBS USA

13 Mohamed R. Ali Associate Prof. of Surgery Chief bariatric surgery, University of California USA

14 Michel Gargner Prof. of Surgery Florida International University Canada

15 Fady Moustarah Associate Prof. of Surgery University of Laval Canada

16 Simon Biron Prof. of Surgery University of Laval Canada

17 Elsaid Elkayal Prof. of Surgery Alexandria University Egypt

18 Muffazal Lakdawala Consultant Bariatric surgeon Chairman worldwide IFSO Position statements Committee- IDF taskforce India

19 Paradeep Chowbey Consultant Bariatric surgeon President IFSO - President ASMBSS India

20 Wel-Jei Lee Prof. of Surgery National Taiwan University - National Chun-Kong University Taiwan
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