Common blood chemistry used in clinical practice
Electrolytes

	
	Reference Range
	Unit
	Critical Values
	Physiological significance

	
	Child
	Adult
	
	Adult
	

	Sodium, 852 
	136-145
	136-145
	mEql/L
	<120 or >160 
	Sodium is the most abundant electrolyte in the extracellular fluid that controls fluid distribution in the body. As a result, it is a marker for dehydration and fluid overload. 

	Calcium, 203
	8.8-10.8
	9.0-10.5
	Mg/dL
	<6 or >13
	Mostly contained in skeletal bones, calcium is essential for regulating endocrine and exocrine functions. The serum level of ionized calcium is key for evaluating the parathyroid function, calcium metabolism, and nutritional status.

	Potassium, 736
	3.4-4.7
	3.5-5.0
	mEq/L
	<2.5 or >6.5
	Potassium is a major intracellular cation that regulates sodium excretion and blood pH. Therefore, an increase in serum potassium (hyperkalemia) is a marker for decreased renal function. Conversely, hypokalemia is a decrease in serum potassium levels. Hypokalemia results from losses through the gut (diarrhea and vomiting) and excessive excretion through urine. 

	Chloride, 246
	90-110
	98-106
	mEq/L
	<80 or >115
	Chloride is an anion that is used in conjunction with other electrolytes to evaluate hydration and acid-base balance. 

	Magnesium
	1.4-1.7
	1.3-2.1
	mEq/L
	<0.5 or >3
	Magnesium is an extracellular cation with about half of it stored in the bone as a mineral. Decreased serum levels of magnesium results from malnutrition. Critically low magnesium levels can cause cardiac arrhythmias and neuromuscular problems such as muscle spasms.

	Carbon dioxide, 208
	20-28
	23-30
	mEq/dL
	<6
	CO2 is not an electrolyte. However, serum CO2 is an indirect measure for bicarbonate and is used to determine acid-base balance.



Comprehensive metabolic panel by system and organ function 
	[bookmark: _heading=h.gjdgxs]Kidney Function 

	                                                            Reference Range
	

	
	Child
	Adult
	Unit
	Critical value

	Blood Urea Nitrogen (BUN)
	5-18
	10-20
	mg/dL
	>100   Metabolic liver function and Renal function

	Creatinine
	0.3-0.7
	0.5-1.2
	mg/dL
	>4 Evaluates dehydration and kidney excretory function

	Urine specific gravity
	<1.003
	1.005 -1.03
	
	Measures the particulate concentration in the urine. Urine with high amounts of particles will have higher specific gravity and may indicate dehydration while low specific gravity may indicate poor kidney function.

	Circulation & Perfusion 

	Hemoglobin
	
	12-18
	g/dL
	Measures the percentage of RBC component in the blood. Marker for blood to carry oxygen

	Hematocrit
	
	37-52
	%
	In percentage points 3 times the amount of Hgb

	Blood osmolarity
	
	280-300
	mmol/L
	

	Blood osmolality
	
	280-300
	mmol/kg
	

	Urine Osmolality
	
	≤ 100
	mmol/kg
	





	Liver Function 

	
	Reference Ranges
	

	
	Child
	Adult
	Units
	Clinical usage

	Alkaline phosphatase (ALP)
	
	30-120
	Units/L
	Elevations in ALP, ALT, AST, and Ammonia usually indicate acute and chronic inflammation of liver cells. Liver enzymes are elevated in disease states such as cirrhosis and hepatitis. Inflammation of organs close to the liver such as the gall bladder and pancreas also cause an elevation in liver enzymes. 

	Alanine aminotransferase (ALT)
	
	4-36
	Units/L
	

	Aspartate aminotransferase (AST)
	
	0-35
	Units/L
	

	Ammonia
	
	10-80
	mg/dL
	

	Conjugated bilirubin
	
	0.1-0.3
	mg/dL
	Bilirubin is an end-product from the breakdown of hemoglobin in red blood cells. Physiologic symptoms of high bilirubin includes yellowish discoloration of the skin and mucosa, known as jaundice.

	Unconjugated bilirubin
	
	0.2-0.8
	mg/dL
	

	Bilirubin (total)
	
	0.3-1
	mg/dL
	

	Albumin 
	4-5.9
	6.2-8
	g/dL
	Albumin makes up about 60% of the total serum protein. It included in liver function tests because the primary production of albumin occurs in the liver. Albumin helps regulate oncotic pressure to maintain pressure in blood vessels and prevent vascular volume loss.  During liver inflammation or liver diseases, albumin levels decrease due to low production. Albumin is also a measure of the overall nutritional status of a patient. Low levels indicate malnutrition- usually undernutrition. 

	Total protein
	6.2-8
	6.4-8.3
	g/dL
	The total serum protein consists of globulins and albumin. Total serum proteins are markedly reduced in malnourished individuals. 

	Glucose
	60-100
	74-106
	mg/dL
	<40 and >400 Glucose elevations indicate poor glucose metabolism and diabetes



Cardiovascular and Immune Function
	Complete Blood Counts with differential

	
	Reference Range
	A count is the number of blood cells in a specified volume of circulating venous blood.

	
	Male
	Female
	Units
	Critical Values
	Physiological function for test

	Hemoglobin (Hgb)
	14-18
	12-16
	g/dL
	<5 or >20
	Hemoglobin is a component of the red blood cell that facilitates the transport of oxygen from the lungs to cells for metabolism and the removal of CO2. Low hemoglobin indicates a decrease ability for RBCs to carry oxygen.  

	Hematocrit 497
	42-52
	37-47
	%
	<15% or >60%
	It measures the relative percentage of RBCs in whole blood.  In percentage points, hematocrit is 3 times the amount of Hgb in the blood. 

	Red Blood Cell count (RBC)
	4.7-6.1
	4.2-5.4
	1012/L
	
	Measures the body’s ability to support metabolism because RBCs are responsible for transporting oxygen.

	  Mean corpuscular volume (MCV)
	80-95
	
	fL
	
	Is useful for classifying types of anemia.

	  Mean corpuscular hemoglobin (MCH)
	27-31
	
	pg
	
	It measures the weight of hemoglobin in the average red blood cell.

	  Mean corpuscular hemoglobin concentration (MCHC)
	32-36
	
	g/dL
	
	MCHC is the average weight of hemoglobin in a volume of RBC.

	  Red blood cell distribution width (RDW)
	11-15
	
	%
	
	

	White Blood Cell count (WBC)
	5000-10,000
	
	mm3
	<2500 or >30,000
	While low WBC count may be indicative of autoimmune disease, bone marrow disorder and cancer, increased total WBC count indicates infection, inflammation, tissue necrosis, or leukemic
neoplasia. WBC count below 4000 indicates immunosuppression, especially in cancer patients receiving chemo and radiation therapy.

	  Neutrophils
	2500-8000
	
	mm3
	
	Neutrophils are from a type of WBCs called leukocytes. Neutrophils destroy foreign pathogens such as those that cause infection in the body. They also play a key role the inflammatory process and are used as markers for detecting metabolic and inflammatory disease.

	  Lymphocytes
	1000-4000
	
	mm3
	
	Lymphocytes regulate the production of antibodies against pathogens. They also engage in destroying virus-infected and abnormal cells such as tumor or cancer cells. 

	  Monocytes
	100-700
	
	mm3
	
	Monocytes regulate inflammatory and anti-inflammatory processes in the body. They also contribute to the development of the innate immune system that protects individuals from pathogens. 

	  Eosinophils
	50-500
	
	mm3
	
	Mainly responsible for allergic response. They are elevated during allergic conditions.

	  Basophils
	25-100
	
	mm3
	
	Basophils are circulating cells that helps to identify pathogens. They are also key in responding to allergens.  

	Platelet Count (Plt)
	7.4-10.4 fL
	
	
	
	Platelets creates a clotting cascade and adheres together to prevent bleeding. Low platelet levels increase the risk and severity of bleeding as bleeding be prolonged when platelets are low. Conversely, higher levels of platelets predispose individuals to unintended blood clots.

	  Platelet volume mean (MPV)
	
	
	
	
	MPV is helpful in the differential diagnosis of thrombocytopenic disorders.



Oxygenation and the Respiratory System
	Arterial Blood Gases 

	                                                            Reference Range
	

	
	Adult
	Unit
	Critical value
	

	pH
	7.35-7.45
	
	<7.25 or >7.55
	

	PCO2
	35-45 
	mm Hg
	<20, or >60
	

	HCO3
	21-28 
	mEq/L
	<15 or>40
	

	Po2
	80-100
	mm Hg
	<40
	

	O2 saturation
	95-100
	%
	≤75%
	

	O2  content
	15-22
	Vol%
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