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Type II Diabetes mellitus (T2D) is a disorder in which blood glucose levels are abnormally high 

due to the development of a resistance to insulin. It was formerly referred to as non-insulin 

dependent diabetes (NIDDM), although more patients with T2D are utilizing insulin for 

treatment. The estimated prevalence of diabetes among adults in the United States ranges from 

4.4 to 17.9 percent.1 However, because of the associated microvascular and macrovascular 

disease, diabetes accounts for almost 14 percent of US health care expenditures.2,3 Since the early 

1990s, the incidence of T2D has increased in children and adolescents and is linked to the rise in 

childhood obesity.4 African Americans, Native Americans, and Hispanics who live in the 

United States have a twofold to threefold increased risk of developing T2D. In 2017, 

approximately 462 million individuals were affected by type 2 diabetes corresponding to 6.28% 

of the world’s population (4.4% of those aged 15–49 years, 15% of those aged 50–69, and 22% of 

those aged 70+), or a prevalence rate of 6059 cases per 100,000. The gender distribution is equal, 

and the incidence peaks at around 55 years of age. Global prevalence of type 2 diabetes is 

projected to increase to 7079 individuals per 100,000 by 2030, reflecting a continued rise across 

all regions of the world. More than 1 million deaths were attributed to this condition in 2017 

alone, ranking it as the ninth leading cause of mortality. This is an alarming rise when 

compared with 1990, when type 2 diabetes was ranked as the eighteenth leading cause of 

deaths. Even though it afflicts individuals later in life, type 2 diabetes ranks seventh among the 

leading causes of disability and years of life lost (DALYs), jumping ranks from nineteenth 

position in 1990.5 Approximately twenty six percent (26%) of U.S. adults with diabetes reported 

using some form of Complementary and Alternative Medicine (CAM) in the past year.6 

 
 

OTHER TYPES OF DIABETES 

Metabolic syndrome (syndrome X or insulin-resistance syndrome): thought to be due 

to developing insulin resistance and can occur in patients with overtly normal glucose 

tolerance, prediabetes, or diabetes. Diagnosed when a patient has at least 3 of the 

following 5 conditions:  
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1. Abdominal obesity. 

2. Elevated triglyceride level. 

3. Low level of high-density lipoprotein (HDL) cholesterol. 

4. Elevated blood pressure (BP). 

5. Fasting glucose value of 100 mg/dL or higher.  

Pre-diabetes: glucose levels are too high to be considered normal but not high enough to 

be labeled diabetes. Fasting glucose levels - between 101 mg/dL and 126 mg/dL or 

glucose level 2 hours after a glucose tolerance test between 140 mg/dL and 200 mg/dL.  

Decreasing body weight by 5 to 10% through diet and exercise can significantly reduce 

the risk of developing future diabetes.  

Gestational Diabetes Mellitus (GDM): diabetes diagnosed during pregnancy.  

Type I (T1D): (formerly referred to as insulin dependent diabetes mellitus (IDDM) or 

juvenile diabetes) - a disorder in which blood sugar (glucose) levels are abnormally high 

caused by insulin deficiency following destruction of the insulin-producing pancreatic 

beta cells. Usually developed before age 30.  About 10% of all people with diabetes have 

Type I disease.  

 

Risk Factors 

Diabetes risk factors include the following and testing should be considered in these 

populations: 

• Age ≥45 years. 

• Overweight (body mass index ≥25 kg/m2). 

• Obesity in childhood (≤18 yrs.) even if asymptomatic. 

• Family history T2D in a first-degree relative. 

• Habitual physical inactivity. 

• Higher-risk ethnic or racial group (e.g., African American, Hispanic, Native American, 

Asian-American, and Pacific Islanders). 

• History of delivering a baby weighing >4.1 kg (9 lb) or of gestational diabetes mellitus 

• Hypertension (blood pressure ≥140/90 mmHg or on therapy for HTN). 

• Dyslipidemia defined as a serum high-density lipoprotein cholesterol concentration ≤35 

mg/dL (0.9 mmol/L) and/or a serum triglyceride concentration ≥250 mg/dL (2.8 mmol/L) 

• Previously identified A1C ≥5.7 percent, impaired glucose tolerance or impaired fasting 

glucose. 

• History of antidepressant use.7 

• Vitamin D or magnesium deficiency. 

• History of cardiovascular disease (CVD).  

• History of statin use.8,9 

• Lack of dietary fish and dietary long chain fatty acids.10 
 

Subjective Findings and History 

• Can be asymptomatic. 

• Family history of diabetes. 
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• Polycystic ovary syndrome (PCOS). 

• Polyuria, polydipsia. 

• Blurry vision or other visual disturbances. 

• Hunger, weight loss or weight gain. 

• Fatigue. 

• Neuropathies/paresthesia. 

• Yeast infections/balanitis. 

• Abdominal pain. 

• Erectile dysfunction. 

 

Complications 

Morbidity from diabetes is a consequence of both macrovascular disease (atherosclerosis) and 

microvascular disease (retinopathy, nephropathy, and neuropathy). In T2D, disease onset is 

insidious, and diagnosis is often delayed. As a result, diabetic microvascular complications may 

be present at the time of diagnosis. These can be progressive if blood glucose levels are not well-

controlled and include: arteriosclerosis, atherosclerosis, other cardio-vascular disease, strokes, 

claudication, vision problems (diabetic retinopathy), (poly) neuropathies, limb weakness, skin 

ulcers and infections (fungal and bacterial), renal failure, injuries and falls, and diabetic 

ketoacidosis. Acute hypoglycemia can occur and is an urgent medical emergency.  

 

Diagnosis and Differential Diagnosis 

• Metabolic Syndrome. 

• Pre-diabetes. 

• T1D. 

• Gestational diabetes. 

• Celiac disease. 

• Other causes of hyperglycemia. 

• Secondary hyperglycemia can be caused by physiological stresses (such as acute 

infection and trauma) or by various endocrine conditions. 

 

The American Diabetes Association (ADA) criteria for the diagnosis of T2D are any of the 

following:11  

 

• An HbA1c level of 6.5% or higher*; or 

• A fasting plasma glucose (FPG) level of 126 mg/dL (7.0 mmol/L) or higher; fasting 

is defined as no caloric intake for at least 8 hours, or 

• A 2-hour plasma glucose level of 200 mg/dL (11.1 mmol/L) or higher during a 75-g 

oral glucose tolerance test (OGTT), or 

• A random plasma glucose (RPG) of 200 mg/dL (11.1 mmol/L) or higher in a 

patient with classic symptoms of hyperglycemia (i.e., polyuria, polydipsia, 

polyphagia, weight loss) or hyperglycemic crisis  
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*The American Association of Clinical Endocrinologists recommends that HbA1c be 

considered an additional optional diagnostic criterion for long term trends, rather 

than a primary criterion for diagnosis of diabetes.12 
 

Objective Findings and Assessment  

A workup should be done when a patient presents with symptoms or in asymptomatic patients 

who present with random serum glucose levels (>140 mg/dL); in all adults with BMI ≥25 kg/m2; 

or in adults with hypertension (blood pressure >135/80 mmHg). In individuals without risk 

factors, routine testing should begin at age 45 years. 
 

Physical Exam (should be performed two to three times yearly), Testing, and Vaccinations.13  

Management and 

Physical Exam  
Frequency Comments 

Smoking cessation counseling Every visit For smokers only 

Blood pressure Every visit Goal <130/80, or <140/90 
14,15,16,17,18(guidelines vary) 

Dilated eye examination 

(fundoscopic) 

Annually Begin at onset of T2D, three to five years 

after onset of T1D. Examine more than 

annually if significant retinopathy 

Foot examination Annually Every visit if peripheral vascular disease 

or neuropathy is present (include 

inspection, assessment of foot pulses, 

reflexes, and testing for loss of protective 

sensations and vibration) 

Skin examination Every visit For acanthosis nigricans and insulin 

injection sites 

Thyroid evaluation/palpation Annually  

Cardiovascular exam and 

studies 

 Stress test if indicated or if beginning 

exercise program 

Dental screening Annually  

Cancer screening Variable Some studies have suggested an 

increased risk of cancer in patients with 

diabetes, possibly related to the 

coincident obesity 

Psychosocial-Mental Health 

screening 

Variable Referral as indicated – screen for 

depression, anxiety, eating disorders, 

cognitive impairment 

Laboratory Studies Frequency Comments 
Fasting serum lipid profile Annually May obtain every two years if profile is 

low risk.  

Antibodies  Once There is no specific test to distinguish 

between the two types of diabetes, T1D is 
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suggested by the presence of circulating, 

pancreatic autoantibodies. The absence of 

pancreatic autoantibodies does not rule 

out the possibility of T1D. Up to 30 

percent of individuals with the classical 

appearance and presentation of T2D have 

positive autoantibodies and may have a 

slowly progressive type of autoimmune 

diabetes 

Blood glucose Every visit The patient should check multiple times 

per day 

Insulin and C-peptide levels   High fasting insulin and C-peptide levels 

suggest T2D. Levels are inappropriately 

low or in the normal range relative to the 

concomitant plasma glucose 

concentration in T1D. At presentation, 

insulin and C-peptide levels may be 

suppressed by severe hyperglycemia and 

illness 

HA1C Every three 

to six 

months 

Goal <7 percent (may be lower or higher 

in selected patients) 

Microalbuminuria - persistent 

values between 30 and 300 

mg/day (20 to 200 mcg/min) 

Annually Begin three to five years after onset of 

T1D; protein excretion and serum 

creatinine should also be monitored if 

persistent albuminuria is present 

Liver function tests (LFTs) 

and thyroid panel 

Annually  

Potassium, serum creatinine 

and glomerular filtration rate 

(GFR) 

Annually GFR should be followed closely and 

nephrology referral based upon National 

Kidney Foundation guidelines19 
 

 

Plan  

The main goal of diabetes treatment is to keep blood glucose levels within the normal range to 

prevent hypoglycemia and resultant comorbidities. When blood glucose is well controlled, 

complications are less likely to develop. Maintaining a healthy weight is important.  Treatment 

of high blood pressure and cholesterol levels can prevent other end-organ complications. There 

should be a major focus on comprehensive cardiovascular risk reduction.  

 

Treatment involves diet, exercise, education, and prescription medications when lifestyle 

interventions are not effective in reducing blood glucose. A whole systems approach has shown 

to improve self-monitoring of glucose, diet, self-efficacy, motivation and mood.20 Adjunctive 
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naturopathic care is consistent with behavior change theory and clinical strategies found most 

effective in promoting self-efficacy, which may improve clinical outcomes.21  

 

If people with diabetes strictly control blood glucose levels, complications are less likely to 

develop.  People with T2D may be able to avoid the need for all medications by achieving and 

maintaining a healthy weight. Some people who have been unsuccessful in losing weight 

through diet and exercise may take medications to help them lose weight or may even undergo 

stomach reduction surgery. Many people with T2D use complementary and alternative 

medicine as adjunctive treatment.22 

 

Lifestyle and Dietary Modifications: 

• Dietary modification (i.e., low glycemic index diet DASH diet, Bernstein diet).23 

• Meals should be eaten on a regular schedule; long periods between eating should be 

avoided. 

• Weight reduction.24 

• Reduced dietary fat and addition of fish to diet. 

• Smoking cessation. A meta-analysis of many of the cardiovascular risk reduction trials 

showed that cessation of smoking had a much greater benefit on survival than most 

other interventions.25 

• Consumption of only moderate amounts of alcohol.  

• Tight glycemic control (target A1C <6.5 percent with intensive therapy). 26 

• Tight blood pressure control (target <130/80 mmHg). 

• Multi-modal Whole Systems Approach.27,28,29 

 

Manual Adjustments/Manipulation: 

• Chiropractic manipulation of musculoskeletal sequelae.30,31 

 

Acupuncture: 

• RCT study suggests that 30 minutes of needling at CV-12 might be useful in reducing 

blood glucose level in patients with T2DM.32 

 

Movement and Exercise: 

• Exercise helps people control their weight and maintain blood sugar levels within the 

normal range. Because blood sugar levels go down during exercise, patients must be 

alert for symptoms of low blood sugar. 

• Light to moderate exercise.33,34,35,36 

 

Herbal Medicine (Western): 

• American Ginseng (Panax quinquefolius).37,38,39 

• Ocimum sanctum (Holy basil).40,41,42 

• Trigonella foenum-graecum (Fenugreek).43,44 

• Cinnamomum cassia (Cinnamon).45,46,47 



The CHP Group  7 

Diabetes Type II Pathway 

Copyright 2015 The CHP Group. All rights reserved.  

 

• Gymnema sylvestre (Gurmar).48,49,50 

• Mulberry leaf extract.51 

• Salba chia and ginseng.52 

• Crocus sativa.53,54 

 

Supplements and Nutrients: 

• Vitamin C. 

• Vitamin D. 

• Folate. 

• Chromium picolinate.55 

• Chromium (Polynicotinate).5657 

• Biotin.58 

• Vanadium Sulfate. 

• Magnesium.  

• Alpha-lipoic acid (diabetic neuropathy).59 

 

Pharmaceuticals (OTC): 

• Aspirin: The merits of daily aspirin therapy in patients with macrovascular disease are 

widely accepted.60 

 

Pharmaceutical (Prescription):13 

• Oral antihyperglycemic drugs can often lower blood glucose levels adequately in people 

with T2D, however, they are not effective in T1D (i.e. sulfonylureas, meglitinides. 

biguanides, thiazolidinediones, glucosidase inhibitors); Oral monotherapy, dual 

therapy, triple therapy, and combination injectable therapy are all options based upon 

patient’s response based on HA1C and/or blood glucose levels.13,61,62 

• The therapeutic options for patients who fail initial therapy with lifestyle intervention 

and metformin are to add a second or third oral or injectable agent, including insulin, or 

a complete switch to insulin. 

• Insulin may be necessary in some patients with T2D, particularly those who do not 

respond to oral therapy after 3 months of treatment.61 

• Angiotensin converting enzyme (ACE) inhibitor therapy regardless of blood pressure; 

Systolic blood pressure should be targeted at <140 mmHg; Diastolic blood pressure goal 

should be <90 mm Hg; Lower blood pressure targets may be appropriate for certain 

individuals. 13   

• In all patients ≤ 40 years old with diabetes, moderate intensity statin treatment may be 

considered. Higher doses should be considered in those with increased CVD risk.13  

• A concise and organized way to evaluate pharmacotherapy options for diabetes is to use 

the five patient-oriented STEPS criteria: safety, tolerability, effectiveness, price, and 

simplicity.63,64 
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Type 2 Management Strategies – Stepwise Approach to Pharmacologic 

Management of Type 2 Diabetes – 201865 

Step 1: According to the ADA 2018 Standards, section 8, Metformin therapy should be started along 

with lifestyle Management at diagnosis of type 2 Diabetes (unless contraindicated). Metformin is 

effective, safe, inexpensive and may reduce risk of CV events and death. 

Step 2: If A1c target is not achieved after 3 months, consider metformin and any one of the six 

preferred treatment options based on drug specific effects and patient factors. 

If A1c target is still not achieved after 3 months on metformin, and the patient has CV Disease, 

consider adding a second agent with evidence of cardiovascular risk reduction (based on drug specific 

effects and patient factors). 

These include: 

• SGLT-2 Inhibitors – empagliflozin (Jardiance) and canagliflozin (Invokana) 

• GLP-1 Receptor Agonist – liraglutide (Victoza) 

Step 3: If A1c target is still not achieved after 3 months, combine metformin plus two other agents for a 

three-drug combination. 

Step 4: If A1c target is still not achieved after 3 months, add combination injectable therapy to the 

three-drug combination. 

For all steps, consider including medications with evidence of CV risk reduction, based on drug specific effects 

and patient factors. Medication Therapy Based on A1c: 

• If A1c is less than 9%, consider monotherapy. 

• If A1c is greater than or equal to 9% consider dual therapy. 

• If A1c is greater or equal to 10%, or if BG 300 or more, or pt is markedly symptomatic, consider 

insulin and injectable therapy. 

 

Surgical intervention: 

• Bariatric surgery should be considered in patients who are unsuccessful in other weight 

loss measures. 

 

Referral Criteria 

Endocrinologist: Most patients with T2D can be managed by their primary care providers 

(PCP). If insulin is used or blood sugars are not well controlled, or the PCP is not used to 

treating diabetes and teaching necessary self-management skills, referral to an endocrinologist 

is recommended. 

• Diabetic ketoacidosis - a medical emergency, can cause coma and death. 

Hospitalization, usually in an intensive care unit, is necessary.  

• Nonketotic hyperglycemic-hyperosmolar coma is treated much like diabetic 

ketoacidosis. The levels of sugar in the blood must be restored to normal levels 

gradually to avoid sudden shifts of fluid into the brain.  

• Women of childbearing age – pre-pregnancy counseling and planning is important. 

Prior to pregnancy, glycemic control should be optimized, and both ACE inhibitor and 

statin medications should be discontinued.  
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Resources for Clinicians 

American Diabetes Association. Standards of Medical Care in Diabetes. Summary of Revisions: . 

Diabetes Care. 2019;42(Suppl 1):S4-S6. 

 
Davies MJ, D'alessio DA, Fradkin J, et al. Management of Hyperglycemia in Type 2 Diabetes, 

2018. A Consensus Report by the American Diabetes Association (ADA) and the European 

Association for the Study of Diabetes (EASD). Diabetes Care. 2018;41(12):2669-2701. 

This is an excellent resource with useful figures for summary.  

 

Resources for Patients  

American Diabetes Association. http://www.diabetes.org/diabetes-basics/type-2/ 

 

Clinical Pathway Feedback 

CHP desires to keep our clinical pathways customarily updated. If you wish to provide 

additional input, please use the e-mail address listed below and identify which clinical pathway 

you are referencing. Thank you for taking the time to give us your comments. 

 

Clinical Services Department: cs@chpgroup.com 

Disclaimer Notice 

The CHP Group (CHP) Clinical Pathways are a resource to assist clinicians, and are not 

intended to be nor should they be construed/used as medical advice. The pathways contain 

information that may be helpful for clinicians and their patients to make informed clinical 

decisions but they cannot account for all clinical circumstances. Each patient presents with 

specific clinical circumstances and values requiring individualized care, which may warrant 

adaptation from the pathway. Treatment decisions are made collaboratively by patients and 

their practitioner after an assessment of the clinical condition, consideration of options for 

treatment, any material risk, and an opportunity for the patient to ask any questions.  

 

CHP makes no representation and accepts no liability with respect to the content of any external 

information cited or relied upon in the pathways. The presence of a particular procedure or 

treatment modality in a clinical pathway does not constitute a representation or warranty that 

this service is covered by a patient’s benefit plan. The patient’s benefit plan determines 

coverage.  
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