Study Notes
Topic: Electrolytes, Lipid Profile, and Blood Glucose Parameters

I. 🧪 ELECTROLYTES
🔹 What Are Electrolytes?
Electrolytes are minerals in the blood and body fluids that carry an electric charge. They are essential for maintaining fluid balance, nerve and muscle function, and acid–base balance.
1. Sodium (Na⁺)
· Function:
· Maintains fluid balance
· Controls nerve impulses and muscle contractions
· Regulates blood pressure
· Normal Range:
· 135–145 mEq/L
· Imbalances:
· Hyponatremia (<135 mEq/L):
· Causes: Diuretics, vomiting, heart failure
· Symptoms: Headache, confusion, seizures, coma
· Hypernatremia (>145 mEq/L):
· Causes: Dehydration, diabetes insipidus
· Symptoms: Thirst, dry mouth, restlessness, convulsions

2. Potassium (K⁺)
· Function:
· Regulates heart and muscle function
· Helps nerve signal transmission
· Maintains acid-base balance
· Normal Range:
· 3.5–5.0 mEq/L
· Imbalances:
· Hypokalemia (<3.5 mEq/L):
· Causes: Diuretics, vomiting, diarrhea
· Symptoms: Weakness, muscle cramps, arrhythmias
· Hyperkalemia (>5.0 mEq/L):
· Causes: Kidney failure, medications (e.g., ACE inhibitors)
· Symptoms: Muscle weakness, bradycardia, cardiac arrest

3. Calcium (Ca²⁺)
· Function:
· Essential for bone and teeth health
· Muscle contraction and nerve transmission
· Blood clotting
· Normal Range (Total Calcium):
· 8.5–10.5 mg/dL
· Imbalances:
· Hypocalcemia (<8.5 mg/dL):
· Causes: Hypoparathyroidism, vitamin D deficiency
· Symptoms: Muscle spasms, tingling, tetany, Chvostek's sign
· Hypercalcemia (>10.5 mg/dL):
· Causes: Hyperparathyroidism, malignancy
· Symptoms: Nausea, constipation, confusion, kidney stones

4. Magnesium (Mg²⁺)
· Function:
· Supports muscle and nerve function
· Involved in energy production
· Maintains cardiac rhythm
· Normal Range:
· 1.5–2.5 mEq/L
· Imbalances:
· Hypomagnesemia (<1.5 mEq/L):
· Causes: Alcoholism, poor nutrition, diarrhea
· Symptoms: Tremors, seizures, arrhythmias
· Hypermagnesemia (>2.5 mEq/L):
· Causes: Renal failure, excessive magnesium intake
· Symptoms: Muscle weakness, hypotension, respiratory depression

5. Chloride (Cl⁻)
· Function:
· Maintains fluid and acid-base balance
· Helps in digestion (as part of HCl in the stomach)
· Normal Range:
· 98–106 mEq/L
· Imbalances:
· Hypochloremia (<98 mEq/L):
· Causes: Vomiting, metabolic alkalosis
· Symptoms: Muscle twitching, dehydration
· Hyperchloremia (>106 mEq/L):
· Causes: Dehydration, kidney disorders
· Symptoms: Weakness, deep breathing

6. Bicarbonate (HCO₃⁻)
· Function:
· Acts as a buffer to maintain blood pH (acid-base balance)
· Normal Range:
· 22–28 mEq/L
· Imbalances:
· Low Bicarbonate (<22 mEq/L):
· Indicates metabolic acidosis
· Causes: Renal failure, diabetic ketoacidosis
· High Bicarbonate (>28 mEq/L):
· Indicates metabolic alkalosis
· Causes: Vomiting, antacid overuse
Summary 

	Electrolyte
	Normal Range
	Key Function
	Imbalance Symptoms

	Sodium (Na⁺)
	135–145 mEq/L
	Fluid balance, nerve/muscle function
	Confusion, seizures, dry mouth

	Potassium (K⁺)
	3.5–5.0 mEq/L
	Heart/muscle function
	Arrhythmia, muscle weakness

	Calcium (Ca²⁺)
	8.5–10.5 mg/dL
	Bones, clotting, muscle function
	Cramps, confusion, stones

	Magnesium (Mg²⁺)
	1.5–2.5 mEq/L
	Nerve/muscle function
	Tremors, weakness, heart block

	Chloride (Cl⁻)
	98–106 mEq/L
	Acid-base balance
	Weakness, dehydration

	Bicarbonate (HCO₃⁻)
	22–28 mEq/L
	pH buffer
	Acidosis or alkalosis




II. 💉 LIPID PROFILE
🔹 What is a Lipid Profile?
It is a group of blood tests that measure different types of cholesterol and triglycerides, used to assess the risk of cardiovascular disease.

	Component
	Normal Range
	Significance

	Total Cholesterol
	< 200 mg/dL
	High → atherosclerosis risk

	LDL (Low-Density Lipoprotein)
	< 100 mg/dL
	“Bad” cholesterol; causes plaque buildup

	HDL (High-Density Lipoprotein)
	> 60 mg/dL
	“Good” cholesterol; removes LDL

	Triglycerides
	< 150 mg/dL
	High → pancreatitis, heart disease

	VLDL (Very Low-Density Lipoprotein)
	2–30 mg/dL
	Precursor of LDL; raises triglycerides





🔹 Causes of Dyslipidemia
· Primary causes: Genetic disorders (e.g., familial hypercholesterolemia)
· Secondary causes: Obesity, diabetes, hypothyroidism, high-fat diet

✳️ Clinical Management (with Drug Doses)

🧬 I. Lipid Profile – Clinical Management with Doses
🔹 Lifestyle Modification
· First-line: Low saturated fat, high-fiber diet
· Daily exercise (≥30 mins), smoking cessation
· Weight reduction (if overweight/obese)
🔹 Pharmacotherapy (with Common Doses)
	Drug Class
	Drug Example
	Starting Dose
	Max Dose
	Indications

	Statins
	Atorvastatin
	10 mg once daily
	80 mg/day
	↓ LDL, ↓ TC, slight ↑ HDL

	
	Rosuvastatin
	5–10 mg once daily
	40 mg/day
	Preferred for high-intensity therapy

	Fibrates
	Fenofibrate
	160 mg once daily
	200 mg/day
	↓ Triglycerides, ↑ HDL

	
	Gemfibrozil
	600 mg twice daily (before meals)
	—
	Avoid with statins (↑ myopathy risk)

	Niacin (Vitamin B3)
	Extended-release niacin
	500 mg at bedtime
	Up to 2 g/day
	↑ HDL, ↓ TG, ↓ LDL

	Cholesterol Absorption Inhibitor
	Ezetimibe
	10 mg once daily
	10 mg/day
	Adjunct to statins or monotherapy

	Omega-3 Fatty Acids
	EPA/DHA (Fish Oil)
	2–4 g/day
	4 g/day
	↓ Triglycerides



III. 🩸 BLOOD GLUCOSE PARAMETERS
🔹 What is Blood Glucose?
It refers to the sugar level in your blood. It comes from carbohydrates and is the main energy source for body cells. It's regulated by insulin and glucagon.

🔹 Diagnostic Tests
	Test
	Normal
	Pre-Diabetes
	Diabetes

	Fasting Blood Sugar (FBS)
	70–99 mg/dL
	100–125
	≥126

	Post-Prandial Blood Sugar (PPBS)
	< 140 mg/dL
	140–199
	≥200

	Random Blood Sugar (RBS)
	< 200 mg/dL
	—
	≥200 with symptoms

	HbA1c (Glycated Hemoglobin)
	< 5.7%
	5.7–6.4%
	≥6.5%



🔹 Symptoms of Imbalance
· Hyperglycemia (↑ glucose):
· Polyuria (frequent urination)
· Polydipsia (excess thirst)
· Blurred vision
· Fatigue
· Hypoglycemia (↓ glucose):
· Sweating
· Shaking
· Confusion
· Dizziness

🩺 Management of Diabetes
Lifestyle Therapy
· Diet: Low glycemic index foods
· Exercise: ≥150 minutes/week
· Weight loss: 5–10% improves insulin sensitivity





🔹 Pharmacotherapy (Type 2 Diabetes)
	Drug Class
	Drug Example
	Starting Dose
	Max Dose
	Instructions

	Biguanide
	Metformin
	500 mg once/twice daily with food
	2000 mg/day
	First-line; GI side effects common

	Sulfonylureas
	Glimepiride
	1–2 mg once daily with breakfast
	8 mg/day
	Risk of hypoglycemia

	
	Gliclazide
	40–80 mg once or twice daily
	320 mg/day
	Safer in renal patients

	DPP-4 Inhibitors
	Sitagliptin
	100 mg once daily
	100 mg/day
	Weight neutral

	
	Vildagliptin
	50 mg twice daily
	100 mg/day
	

	SGLT2 Inhibitors
	Empagliflozin
	10 mg once daily
	25 mg/day
	↑ urination, ↓ BP, weight loss

	
	Dapagliflozin
	5 mg once daily
	10 mg/day
	

	GLP-1 Agonists (injectable)
	Liraglutide
	0.6 mg SC daily (start)
	1.8 mg/day
	Weight loss benefit

	Insulin (Basal)
	Insulin Glargine
	10 units SC at bedtime (adjust per glucose)
	Variable
	Preferred in uncontrolled or T1DM


💡 Metformin is preferred unless contraindicated.
Start insulin if HbA1c >10% or blood glucose >300 mg/dL.

