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Diagnose Diabetes Mellitus
Obesity and diabetes syndemic
Define the potential complications of diabetes
Designing a treatment plan for type 2 diabetes

Learning objectives



A person with hyperglycemia and hypertension

Mr. Smith, a 52-year-old man, presents to you after a community
screen reveals FBG 185mg/dl and HbA1c 7.9%. He has been
overweight ever since but has gained more weight after the age of
40. He has hypertension for 7 years and is on a beta blocker. No
history of coronary heart disease, but complains about left knee
pain for which he is taking non-steroidal anti-inflammatory drugs. His
feet have been burning for about a year. He is married and has 4
children. Drinks alcohol occasionally and has never used tobacco.
His father has type 2 diabetes and mother has had CABG. He does
office work and moves only during lunch and coffee breaks. On
weekends he is engaged in playing computer games with his son
and watching movies at home with the family.



a. Quite normal
b. Impaired glucose tolerance
c. Impaired fasting glucose
d. Type 2 diabetes
e. Need to do OGTT

How do you interpret Mr. Smith’s FBG and A1c values?

FBG: 185  HbA1c: 7.9%
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Diagnosis of type 2 diabetes

Fasting 
plasma glucose

≥7.0 mmol/L
(≥126 mg/dL)

2-hour post-
challenge (OGTT) 
plasma glucose

≥11.1 mmol/L 
(≥200 mg/dL)

HbA1c

≥6.5%

All assessments were to be confirmed by repeated measurements 

and/
or

and/
or

HbA1c, glycosylated haemoglobin; OGTT, oral glucose tolerance test.
American Diabetes Association. Diabetes Care 2010;33(Suppl. 1):S11–61.



Vital signs are unremarkable except for a BP of 150/100mmHg. Weight 130kg, height
178cm, Body Mass Index (BMI) is 41.0. His waist circumference is 110 cm. No stigmata for
Cushing’s Syndrome. No facial or pretibial edema. There is loss of vibration bilaterally on 
lower extremities assessed with a 128Hz tuning fork. The rest of the examination is 
unremarkable.

Physical exam



FBG: 167mg/dl , 2hr. Post-prandial BG: 235mg/dl, HbA1c: 8.0%
Total kolesterol: 236mg/dl, Triglycerides: 250mg/dl
HDL-K: 30mg/dl, LDL-K:156mg/dl,VLDL-K: 50mg/dl
Creatinine: 0.7mg/dl, Na 140mEq/l K: 4.0mEq/l, Uric acid: 9.0mg/dl
ALT: 66 IU/l, AST: 30 IU/l, CPK: 130 IU/l
Ca: 9.2mg/dl, P: 3.9mg/dl, Albumin: 4.0g/dl, 25-OH Vitamin D:40ng/ml
FT4: 1.0ng/dl, TSH: 2.4mIU/l
Hb: 15.2g/dl, Ferritin: 102ng/ml, WBC: 7.700, Platelet: 300,000
Urinalysis: normoalbuminuria, no casts, 
Ultrasound upper abdomen: Grade 2 hepatosteatosis

Laboratory results



1. Obesity
2. Type 2 diabetes
3. Hypertension
4. Hyperlipidemia
5. Hyperuricemia
6. NAFLD
7. Peripheral diabetic neuropathy
8. Osteoarthritis

Diagnoses



Obesity and Diabetes: A global syndemic

What is a syndemic?
Two or more epidemics interacting synergistically and 
contributing as a result of their interaction to excess disease 
burden in a population



The relative risk of developing diabetes is high in men 
and women with BMI >35
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Women1 Men2

n=114,281 female registered nurses 
aged 30–55

n=51,529 male health 
professionals aged 40-75

Data are based on subjects with a BMI >35 kg/m2 compared with subjects with a BMI of <22 (women)1 and <23 (men)2

1. Colditz et al. Ann Intern Med 1995;122:481–6; 2. Chan et al. Diabetes Care 1994;17:961–9



Obese people with prediabetes are at 17 times greater 
risk of type 2 diabetes

*Prediabetes defined as fasting plasma glucose of 110 mg/dL (6.1 mmol/L) and 2-h plasma glucose less than 140 mg/dL (7.8 mmol/L); impaired glucose regulation: fasting plasma glucose 

concentration 110–126 mg/dL (6.1–6.99 mmol/L) and/or 2-h plasma glucose concentration 140–200 mg/dL (7.8–11.09 mmol/L).

RR, relative risk; T2D, type 2 diabetes
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a. Eye exam
b. Albumin creatinine ratio
c. Stress EKG 
d. EMG
e. Chest X-ray

What other tests would you like to run on Mr. Smith in the first place?
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Classification of Diabetic Retinopathy

Pre proliferative
• increased vascular permeability
• venous dilation
• Microaneurysms
• intraretinal hemorrhage
• Fluid leakage
• Retinal ischemia. 

Proliferative
– Neovascularization
– Vitreous hemorrhage
– Fibrous proliferation (scarring).



Albuminuria

Urine on spot 24 hr urine

Albuminuria Albumin/creatinine
(mg/g)

UAE
(mg/day)

Normal <30 <30

Low grade 30-299 30-299

High grade >300 >300

Diabetes Care 2018



Peripheral neuropathy

Tuning fork 128Hz Esthesiometer 10g



a. Lifestyle modification
b. Pharmacotherapy
c. Bariatric/metabolic surgery

What is/are your treatment plan(s) for diabetes in Mr. Smith?



a. Lifestyle modification
b. Pharmacotherapy
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I treat obesity first with:



EASO European guidelines
Clinical care pathway for overweight and adults with obesity

Yumuk et al. Obes Facts. 2015;8:402-24.

Determine degree of overweight and obesity
• Measure height (cm) and weight (kg) and calculate BMI (kg/m2)

• Measure WC (cm)

If BMI ≥25 kg/m2* or WC ≥94 cm for men* or WC ≥80 cm for women* 

Assess
Presenting symptoms and underlying causes, comorbidities and health risks, weight loss history, lifestyle (nutrition and 

physical activity), eating behaviour, depression and mood disorders, chronic psychological stress, potential of weight loss 

to improve health, motivation to change, barriers to weight loss

Set goals and propose realistic, individualised and sustainable lifestyle changes at the long term

Weight loss goal
5–15% of body weight or 0.5–1.0 kg/week

Management
• Nutrition (reduce energy intake by 500-1000 kcal/day)

• Physical activity (initially at least 150 min/week moderate aerobic exercise combined with 1–3 sessions/week 

resistance exercise)

• Cognitive behaviour therapy
• Pharmacotherapy (BMI ≥30 kg/m2 or BMI ≥27 kg/m2 with comorbidities, adjunct to lifestyle modification)

• Bariatric/metabolic surgery (BMI ≥40 kg/m2 or BMI between 35.0–39.9 kg/m2 + comorbidities or BMI between 

30.0–34.9 kg/m2 with T2D on individual basis. Consider if other weight loss attempts fail; requires lifelong medical 

prevention)

• Prevention and treatment of comorbidities

Weight loss goal is achieved

Assess effect on comorbidities, weight maintenance and 
weight regain
• Regular monitoring of weight, BMI and WC

• Reinforce lifestyle modification

• Address other risk factors

Consider referring to obesity specialist services or 
Collaborating Centres for Obesity Management 
• If the person has complex disease states or needs that can 

not be managed in primary or secondary care

• If the underlying causes of obesity need to be assessed

• If conventional treatment has failed

• If specialist interventions are needed

• If bariatric/metabolic surgery is needed

*BMI and WC cut-off points are different for some ethnic groups. T2D, type 2 diabetes; WC, waist circumference



Anti-obesity drugs



a. Metformin
b. Sulphonylureas
c. DPP-4 inhibitors
d. Alpha-1 glycosidase inhibitors
e. Glinides
f. Thiozolidindiones
g. GLP-1 analogues
h. SGLTP-2 inhibitors
i. Insulin

What is/are your drug choice(s) to treat diabetes?



a. Metformin
b. Sulphonylureas
c. DPP-4 inhibitors
d. Alpha-1 glycosidase inhibitors
e. Glinides
f. Thiazolidindiones
g. GLP-1 analogues
h. SGLTP-2 inhibitors
i. Insulin

What may be your drug choice(s) to treat diabetes?



Current anti-diabetic medications & their influence on body weight

Medication Weight change seen

Metformin loss

Sulphonylureas gain

Thiazolidinediones gain, subcutaneous fat

Meglitinides gain,

Insulin gain

a-Glucosidase inhibitors neutral

DPP- 4 inhibitors neutral

GLP-1 agonists loss

SGLT2 inhibitors loss

Expert Rev Clin Pharmacol 2013; 6(2): 171-183.



a. Metformin
b. ACEIs or ARBs
c. Statins
d. Xanthine oxidase inhibitor

Other medications Mr. Smith may need for treatment of 
complications of obesity and diabetes?



a. Lifestyle modification
b. Pharmacotherapy
c. Bariatric/metabolic surgery

What is your treatment plan for obesity and diabetes if you see
previous interventions are not working?
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Common bariatric surgery procedures

1. Field BC et al. Nat Rev Endocrinol 2010;6:444–53; 2. Lodhia NA et al. Int J Obes 2012;2:S47‒50;
3. Mechanick JI et al. Obes (Silver Spring) 2013;21(Suppl 1):S1–27

Silicone band is placed around 
proximal stomach outlet to restrict 

food intake
Restrictive

Stomach is constructed into a thin tube and most 
of the greater curvature of the stomach is 

removed
Restrictive

Small pouch is created from the 
stomach and connected to the 

small intestine

Restrictive + 
malabsorptive

Procedure1 Type2,3

Adjustable
gastric
banding

Sleeve
gastrectomy

Roux-en-Y
gastric
bypass

Description2,3



Take home messages

• Obesity and type 2 diabetes are a global syndemic
• Obesity management is crucial in prevention and treatment of type 2 diabetes
• Lifestyle modification and pharmacotherapy are first line treatment modalities
• Bariatric/metabolic surgery may be administered when indicated


