
Etiology/Risk Factor

Mechanism/Pathogenesis

S/Sx/Manifestations

Complications

Type 2 Diabetes
Mellitus

Medication

External Factor

Compensatory Mechanism

Decompensatory Mechanism

CASE 4

Non-modifiable
Modifiable

Family History
Age: 56 y/o

Sex: Female
Race: SE Asian

Cholecystectomy Hx:
Altered enterohepatic

circulation and intestinal
microbiota

Increasing AgeMenopause

Drastic drop of
estrogen

↓ Pancreatic β-cells

Poor Nutrition

Usual meal: 
2 cups of rice and a viand

(pork or beef). 

Preference:
4 slices of white bread with

margarine spread

Chronic Alcohol
Consumption:

2-3 glasses of alcoholic
beverage per week

Sedentary Lifestyle:
Occupation: Office clerk

8 hrs/day sitting → Low physical activity 

Impaired regulation of
blood glucose, blood

pressure, and
cholesterol

↑ Glycemic index, 
↑ saturated-fat diet

Obesity

BMI: 33.9
Weight gain (from 90
to 92 kg) and obese,

soft abdomen

Contributor,
Dysfunction on

pancreatic β-cells 

Accumulation of
excessive body fat
and adipose tissue

Altered insulin
sensitivity, body
weight, and fat

distribution

↓ Energy
expenditure

Poor calorie
utilization

Insulin resistance

Impaired leptin signaling

Low adiponectin
expression

Decreased insulin
sensitivity 

High salt sensitivity

Disrupted BA/FXR
transport and
homeostasis

FatherMother

T2DM

↑ Risk of T2DM if the
mother has the

condition
compared to if the

father has it

Myocardial
infarction

↑ Prevalence of
insulin resistance

and dysglycemia in
non-diabetic

patients with STEMI

HTN Dyslipidemia

↑ Salt retention

Impaired insulin
sensitivity

Decreased lipid
metabolism

T2DM

Impaired
vasodilation

Impaired insulin-
signaling pathway

Insufficient knowledge
about Diabetes

Pregnancy

β-cell hyperplasia,
Hypertrophy

↑ Insulin secretion
(hyperinsulinemia)

β-cell exhaustion
(hypertrophy,
dysfunctioned

hypoplasia)

Normoglycemia

β-cells gradually fail to
adequately compensate

for decreased insulin
sensitivity

Decreased insulin
secretion

Glucotoxicity and
lipotoxicity

Further β-cell damage

Impaired insulin
signaling in liver 

Increased hepatic
glucose production

Exacerbated
hyperglycemia

Compensatory

Decompensatory

Inhibit binding action of
insulin

Dyslipidemia

Total cholesterol: 222 mg/dl
↓ HDL: 48 mg/dL
↑ LDL: 114 mg/dL

↑ Triglycerides: 177 mg/dL
Fam Hx: Dyslipidemia

↑  Triglycerides

Interference with
HDL production

and function

↑ Triglycerides in
HDL

Rapid clearance of
HDL levels

↓ HDL levels

FFAs as precursors to
gluconeogenesis

↑ Apoptosis in
pancreatic β-cells ↑ Insulin resistance 

Exacerbated insulin
resistance

 Hyperglycemia

Defective glucose
regulation

Increased extracellular
glucose levels 

↑ Filtration >
reabsorption in PCT

↑ Urine glucose
concentration

↑ Urine output

Dehydration

↑ Thirst and drinking
water

Increased urinary frequency w/o
urgency; (-) dysuria, blood

Polyuria

Polydipsia

RAAS overactivity

↑ Angiotensinogen (AGT) and
angiotensin II (Ang II)

Vasoconstriction ↑ Aldosterone

Sodium and water
retention

Volume expansion

Defects in renal sodium
homeostasis

Functional vasoconstriction Defects in vascular smooth muscle
growth and structure

Inadequate sodium excretion

Sodium and water retention

↑Plasma and ECF volume

↑Cardiac output (autoregulation)

↑Vascular reactivity ↑Vascular wall thickness

↑Total peripheral resistance

↑ Natriuretic Hormone

Elevated blood pressureEssential

Hypertension

↑ Risk for worse glycemic
control

↑ Risk for diabetic
complications

Chronic poor blood glucose control
HbA1c: >8% previous visits, 9.6% to 12.1%
within three months
FBS: 209 mg/dL
Capillary blood glucose test: 221 mg/dL
(119-263 mg/dL)

Insufficient endogenous insulin
stimulation and production 

↑ Exogenous insulin demand
(i.e., insulin therapy)

Alternative oral hypoglycemic
agents

Insufficient endogenous insulin
stimulation

Continued insulin
deficiency/resistance

↑ Insulin demand
↓ Glucose uptake

4mg Glimepiride Increased dosage:
8mg Glimepiride

Refusal to initiate recommended
insulin therapy 

Reported fear of
needles 

> 50% increased
Coronary heart

disease risk

Losartan

Development of relative
insulin deficiency

Absolute insulin
deficiency

Hyperinsulinemia

Dermal keratinocyte,
fibroblast growth

Moist environment, skin
rubbing

Inflammation, skin
thinning

Some glucose is present
but not enough

↑ Gluconeogenesis
and altered

Glycogenesis
(liver)

↑ Proteolysis
↓ Protein synthesis

(muscle)

Hyperpigmentation in
neck folds and under

arms

↓ Active ribosomes,
inefficient amino

acid utilization

Muscle proteins are
converted into

amino acids

Sarcopenia
↑ Blood glucose levels
(-) Nitrogen balance

Overworked β-
cells

β-cells dysfunction

↓ Insulin

Gradual failure of β-
cells function due to a

combination of
genetic, metabolic, and
environmental factors  

Progressive loss of
function and mass of β-

cells in T2DM +
deteriorated body

condition

High blood glucose
levels cause fatty
deposits to form

inside blood vessels

↓ Blood flow

Acanthosis
nigricans

↑ Lipolysis

↑  Free fatty acids, liver
uptake of free fatty acids

↑ Hepatic triglyceride
synthesis

↑ VLDL production

↑ VLDL levels

Conversion to LDL

↑  LDL cholesterol

↑ Adipogenesis 

↑ Fat storage

Excess caloric intake ↓ Energy expenditure

Weight gain and
excessive body fat

Impaired insulin secretion

ROS-induced vasoconstriction

Secondary

Leptin resistance

159/88 mmHg

GDM (12 years ago)

↓ Protective regulation

↓ Painful sensation 

Increased blood viscosity

 Narrowed capillary
lumen with decreased

elastic properties

Limited blood flow

Warm to touch,  2 inch
non-healing wound at

right sole (2 weeks)

Redness and 
pus-like

discharge 

Diabetic foot injury

Neutrophils release cytotoxic
enzymes, inflammatory
mediators, free radicals 

↑ Oxidative stress

Further tissue damage

Sustained inflammation

Bilateral intermittent
numbness and tingling

sensation

Septic Gangrene

May lead to Foot Amputation

↓ Blood supply to peripheral
vessels

Microvascular dysfunction,
↑ Metabolic demand

↓ Na/K ATP ion transport (ATP
conservation mechanism)

Slower nerve conduction

Small fiber dysfunction

Altered sensation in peripheral
nerves

Peripheral neuropathy

Sensory neuropathy

Paresthesia

↑ Oxygen demand to maintain
ATP levels

Inadequate nutrients

Impaired inflammatory phase
of healing process

Reduced fibroblast
proliferation and collagen

synthesis

Prolonged tissue repair 

↑ FFAs

↓ Cell viability (metabolic
disarray and cellular

dysfunction) 

Induces (possible)
apoptotic cell death

↑ Antiangiogenic factors

↓ Capillary maturation factors

Impaired maturation,
regression, and stabilization of

newly formed capillary bed

Insufficient angiogenesis

Bilateral decreased sensation 
to light touch in feet

Extrinsic trauma 
(Stepped on broken glass while cleaning

the house almost two weeks ago)

Dorsalis pedis
pulses 2+

Prevented better wound
treatment and management 

Interrupted cell signaling

Atorvastatin

Prolactin, cortisol,
progesterone release

Activation of polyol pathway

Stimulation of aldose reductase

Reduction of glucose to sorbitol

Impaired GSH regeneration

↓ Antioxidant capacity

Oxidative stress

Mitochondrial dysfunction

Excess O    production in
electron transport chain

ONOO  formation through
reaction with NO

Damage to mitochondrial
proteins, lipids, DNA

Further mitochondrial
dysfunction

↑ ROS production

Activation of PKC pathway

↑ ROS production by NADPH
oxidase

↓ NADPH
↑ NADH/NAD  Ratio

Generation of O   in cytosol2
-

Autooxidation of glucose

Non-enzymatic glycation

Alteration in function, structure,
or activity of antioxidant protein,

enzymes, and micronutrients

AGE products (Schiff base and
Amadori products)

↑ ROS production

Chronic low-grade
inflammation

Increased pro-inflammatory
cytokines

Impaired immune cell function

Oxidation of sorbitol to fructose

↓ Neutrophil chemotaxis

↑ Altered macrophage cytokine
secretion profiles

↑ T lymphocytes impairment

↓ Gamma globulins

Hexokinase saturation

↑ FFAs in the blood

Accumulation of fat
metabolites (i.e.

DAG) in muscle and
liver

Impaired glucose
uptake 

Hyperinsulinemia

↑ Prevalence of HTN 

Penicillin allergy
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Metformin

Glucosuria
[34]

Osmotic diuresis

Wound infection

Poor wound healing

+ Energy balance
(diet high in carbs

and fats)

↓ Physical activity
(sedentary

lifestyle)

Net Caloric Surplus
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