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Common Laboratory Test Values 

4C’s Pharmacy Lab P2 – RX431.L 

As a pharmacist, it is important to be able to recognize normal and abnormal ranges of laboratory tests.  It is just as important to know 

what can contribute to abnormal values and how the abnormality can be corrected.  This handout serves as a guide to you throughout 

this class and other classes in building the basic knowledge behind the most common laboratory tests. 

 

While on medical rounds and/or reading the medical chart, it is common to read the basic metobolic panel (BMP) or chem 7 in a 

“fishbone” type of set up, as illustrated here: 

 
In the medical chart the numbers will be inserted into their designated loaction without any units or ranges.  It is assumed that you 

know what each number represents and what the normal range is.  Keep in mind that each institution may have their own slight 

variation in normal ranges but nothing too drastic.  Typically the units for Na, K, Cl, and HCO3 are mEq/L and the units for BUN, 

SCr, and Glucose are mg/dL. 

 

The same idea goes for the complete blood count (CBC) panel.  The main components of the panel are placed in their designated 

location, as illustrated here: 

 
 

Throughout this packet you will find laboratory tests with important information pertaining to that test.  Please keep in mind that this 

is basic information that reflects patients with normal anatomy and physiology.  This handout is not a complete outline of each test but 

does serve as a good reference and guideline. 
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Sodium (Na
+
) 

 

Normal Range 

135–145 mEq/L [mmol/L] 

 

Abnormal Ranges: 

<135 (hyponatremia) or >145 mEq/L (hypernatremia) 

 

Critical Ranges: 

<125 or >155 mEq/L  

 

 

Sodium is the predominant extracellular cation. The serum sodium 

level is primarily determined by the volume status of the individual. 

Hyponatremia can be divided into hypovolemia, euvolemia, and 

hypervolemia categories.  

Increased in:  

Dehydration (excessive sweating, severe vomiting, or diarrhea), polyuria (diabetes mellitus, diabetes insipidus), hyperaldosteronism, 

inadequate water intake (coma, hypothalamic disease).  

Drugs: steroids, licorice, oral contraceptives. 

Decreased in:  

CHF, cirrhosis, vomiting, diarrhea, exercise, excessive sweating (with replacement of water but not salt, eg, marathon running), salt-

losing nephropathy, adrenal insufficiency, nephrotic syndrome, water intoxication, SIADH, AIDS.  

Drugs: thiazides, diuretics, ACE inhibitors, chlorpropamide, carbamazepine, antidepressants (selective serotonin reuptake inhibitors), 

antipsychotics. 

 

Potassium (K
+
) 

Normal Range: 

3.5–5.0 meq/L [mmol/L] 

 

Abnormal Ranges:  

<3.5 (hypokalemia) or >5.0 meq/L (hyperkalemia) 

 

Critical Ranges: 

<3.0 or >6.0 meq/L 

 

Potassium is predominantly an intracellular cation whose plasma 

level is regulated by renal excretion. 

Plasma potassium concentration determines neuromuscular 

irritability. Elevated or depressed potassium concentrations interfere 

with muscle contraction. 
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Increased in:  

Massive hemolysis, severe tissue damage, rhabdomyolysis, acidosis, dehydration, acute or chronic renal failure, Addison disease, 

renal tubular acidosis type IV (hyporeninemic hypoaldosteronism), hyperkalemic familial periodic paralysis, exercise (transient). 

Drugs: potassium salts, potassium-sparing diuretics (eg, spironolactone, triamterene, eplerenone), nonsteroidal anti-inflammatory 

drugs, -blockers, ACE inhibitors, ACE-receptor blockers, high-dose trimethoprim-sulfamethoxazole. 

Decreased in:  

Low potassium intake, prolonged vomiting or diarrhea, renal tubular acidosis types I and II, hyperaldosteronism, Cushing syndrome, 

osmotic diuresis (eg, hyperglycemia), alkalosis, familial periodic paralysis, trauma (transient), subarachnoid hemorrhage, genetic 

hypokalemic salt-losing tubulopathies such as Gitelman syndrome (familial hypokalemia-hypocalciuria- hypomagnesemia).  

Drugs: adrenergic agents (isoproterenol), diuretics. 

Chloride (Cl
-
) 

Normal Range: 

98–107 meq/L [mmol/L] 

 

Abnormal Ranges: 

<98 (hypochloremia) or 107 meq/L (hyperchloremia) 

Chloride, the principal inorganic anion of extracellular fluid, is 

important in maintaining normal acid–base balance and normal 

osmolality. 

If chloride is lost (as HCl or NH4Cl), alkalosis ensues; if chloride is 

ingested or retained, acidosis ensues. 

Increased in:  
Renal failure, nephrotic syndrome, renal tubular acidosis, dehydration, overtreatment with saline, hyperparathyroidism, diabetes 

insipidus, metabolic acidosis from diarrhea (loss of HCO3
–
), respiratory alkalosis, hyperadrenocorticism. 

Drugs: acetazolamide (hyperchloremic acidosis), androgens, hydrochlorothiazide, salicylates (intoxication). 

Decreased in: 
Vomiting, diarrhea, gastrointestinal suction, renal failure combined with salt deprivation, over-treatment with diuretics, chronic 

respiratory acidosis, diabetic ketoacidosis, excessive sweating, SIADH, salt-losing nephropathy, acute intermittent porphyria, water 

intoxication, expansion of extracellular fluid volume, adrenal insufficiency, hyperaldosteronism, metabolic alkalosis.  

Drugs: chronic laxative or bicarbonate ingestion, corticosteroids, diuretics. 
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Bicarbonate (CO2 or HCO3
-
) 

Normal Range: 

Carbon dioxide, (total bicarbonate)  

Serum 22–28 meq/L [mmol/L] 

 

Critical Range:  

<15 or >40 meq/L [mmo/L] 

Bicarbonate - carbonic acid buffer is one of the most important 

buffer systems in maintaining normal body fluid pH. 

Total CO2 is measured as the sum of bicarbonate concentration plus 

carbonic acid concentration plus dissolved CO2. 

Because bicarbonate makes up 90–95% of the total CO2 content, 

total CO2 is a useful surrogate for bicarbonate concentration. 

 

Increased in: 

Primary metabolic alkalosis, compensated respiratory acidosis, volume contraction, mineralocorticoid excess, congenital 

chloridorrhea.  

Drugs: diuretics (eg, thiazide, furosemide). 

Decreased in: 

Metabolic acidosis, compensated respiratory alkalosis, Fanconi syndrome, and volume overload.  

Drugs: acetazolamide, outdated tetracycline. 

Blood Urea Nitrogen (BUN) 
 

Normal Range 

8–20 mg/dL [2.9–7.1 mmol/L] 

 

Abnormal Range: 

> 20 mg/dL (azotemia) 

 

Urea is an end product of protein metabolism and is excreted by the 

kidney. 

BUN is directly related to protein intake and nitrogen metabolism 

and inversely related to the rate of excretion of urea. 

Urea concentration in glomerular filtrate is the same as in plasma, 

but its tubular reabsorption is inversely related to the rate of urine 

formation. Thus, the BUN is a less useful measure of glomerular 

filtration rate than the serum creatinine (SCr). 
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Increased in:  

Renal failure (acute or chronic), urinary tract obstruction, dehydration, shock, burns, CHF, GI bleeding. Nephrotoxic drugs (eg, 

gentamicin). 

Decreased in:  

Hepatic failure, nephrotic syndrome, cachexia (low-protein and high-carbohydrate diets). 

 

Serum Creatinine (SCr) 
 

Normal Range 

0.6–1.2 mg/dL[50–100 mcmol/L] 

 

Abnormal Range: 

>1.2 mg/dL (renal failure) 

Endogenous creatinine is excreted by filtration through the 

glomerulus and by tubular secretion. Creatinine clearance is an 

acceptable clinical measure of glomerular filtration rate (GFR), 

although it sometimes overestimates GFR (eg, cirrhosis) 

 

For each 50% reduction in GFR, serum creatinine approximately 

doubles.  Renal failure can be acute, chronic, or acute on chronic. 

 

Increased in:  

Acute or chronic renal failure, urinary tract obstruction, nephrotoxic drugs, hypothyroidism. 

Decreased in:  

Reduced muscle mass. 

 

Glucose  
 

Normal Range 

60–110 mg/dL [3.3–6.1 mmol/L] 

 

Abnormal Ranges: 

<60 (hypoglycemia) or >110 mg/dL (hyperglycemia)  

 

Critical Ranges: 

 <40 or >500 mg/dL 

 

Normally, the glucose concentration in extracellular fluid is closely 

regulated so that a source of energy is readily available to tissues and 

so that no glucose is excreted in the urine. 
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Increased in: 
Diabetes mellitus, Cushing syndrome (10–15%), chronic pancreatitis (30%).  

Drugs: corticosteroids, phenytoin, estrogen, thiazides. 

Decreased in:  
Pancreatic islet cell disease with increased insulin, insulinoma, adrenocortical insufficiency, hypopituitarism, diffuse liver disease, 

malignancy (adrenocortical, stomach, fibrosarcoma), infant of a diabetic mother, enzyme deficiency diseases (eg, galactosemia) 

Drugs: insulin, ethanol, propranolol; sulfonylureas, tolbutamide, and other oral hypoglycemic agents. 

Complete Blood Count (CBC) 
 

Refer to individual test for reference range 

This is the basic schematic used in charts for CBC: 

 

 

The CBC consists of a panel of tests that examines different parts of 

the whole blood and includes the following:  

 Total white blood cell count (WBC, x10
3
/mcL) and white 

blood cell differential (%), 

 Red blood cell count (RBC, x 10
6
/mcL), 

 Hemoglobin concentration (Hb, g/L), 

 Hematocrit (Hct, %), 

 Platelet count (Plt, x10
3
/mcL), 

 Red cell indices including mean corpuscular volume (MCV, 

fL), mean corpuscular hemoglobin (MCH, pg), mean 

corpuscular hemoglobin concentration (MCHC, g/L), and red 

cell distribution width (RDW, %). 

The CBC test provides important information about the types and numbers of cells in the blood, especially red cells, white cells, and 

platelets. It helps in evaluating symptoms (eg, weakness, fatigue, fever or bruising), diagnosing conditions/diseases (eg, anemia, 

infection, leukemia, and many other disorders), and determining the stages of a particular disease. 

Hct, MCH, and MCHC are typically calculated from RBC, Hb and MCV. 

If significantly abnormal CBC values are obtained, a peripheral blood smear should be prepared and examined (eg, red cell 

morphology, WBC differential, platelet count estimation, identification of immature and malignant cells). 
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White Blood Count and Differential 
Normal Range 

Adult ranges: WBC 4.5–11.0 x 10
3
/mcL;  

 

Abnormal Range: 

< 4.5 (leucopenia) or >11 x10
3
/mcL (leukocytosis) 

 

Critical Range: 

<1.5 x 10
3
/mcL  

 

Differential:  

segmented neutrophils 50–70%  

band neutrophils 0–5%  

lymphocytes 20–40%  

monocytes 2–6%  

eosinophils 1–4% 

basophils 0–1% 

 

The WBC count and differential determine the number of white 

blood cells and the percentage of each type of white cell in a blood 

sample. It is typically generated by an automated laboratory 

hematology analyzer as part of the CBC panel. Manual differential is 

also routinely obtained by examining a blood smear under a 

microscope. 

 

Increased in:  

Acute infections, inflammatory disorders, acute and chronic leukemias, myeloproliferative disorders, circulating lymphoma, tissue 

injury/necrosis, various drugs, corticosteroids, allergies, hypersensitivity reactions, stress, smoking. 

Decreased in:  

Infections, constitutional and acquired myeloid hypoplasia, myelosuppression (eg, chemotherapy, radiation, various drugs), 

myelodysplasia, collagen vascular diseases, hypersplenism, cyclic neutropenia, autoimmune neutropenia, alcoholism. 

Hemoglobin (Hb or Hbg) 
 

Normal Range: 

Male: 13.6–17.5 g/dL 

Female: 12.0–15.5 g/dL  

 

 

Hemoglobin is the major protein of erythrocytes that transports 

oxygen from the lungs to peripheral tissues. 

It is measured by spectrophotometry on automated instruments after 

hemolysis of red cells and conversion of all hemoglobin to 

cyanmethemoglobin 
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Increased in:  

Hemoconcentration (as in dehydration, burns, vomiting), polycythemia, extreme physical exercise. 

Decreased in:  

Macrocytic anemia (liver disease, hypothyroidism, vitamin B12 deficiency, folate deficiency), normocytic anemia (early iron 

deficiency, anemia of chronic disease, hemolytic anemia, acute hemorrhage), and microcytic anemia (iron deficiency, thalassemia).  

 

Hematocrit (Hct) 
 

Normal Range: 

Male: 39–49% 

Female: 35–45% 

(age-dependent) 

 

The Hct represents the percentage of whole blood volume composed 

of erythrocytes. 

Laboratory instruments calculate the Hct from the erythrocyte count 

(RBC) and the mean corpuscular volume (MCV) by the formula: 

Hct = RBC x MCV 

 

Increased in:  
Hemoconcentration (as in dehydration, burns, vomiting), polycythemia, extreme physical exercise. 

 

Decreased in: 

Macrocytic anemia (liver disease, hypothyroidism, vitamin B12 deficiency, folate deficiency), normocytic anemia (early iron 

deficiency, anemia of chronic disease, hemolytic anemia, acute hemorrhage), and microcytic anemia (iron deficiency, thalassemia). 

 

Platelet Count (Plt) 
 

Normal Range 

150–450 x 10
3
/mcL [x 10

9
/L] 

 

Abnormal Range: 

<150 (thrombocytopenia) or >450 x 10
3
/mcL (thrombocytosis) 

 

Critical Range: 

<25 x 10
3
/mcL 

Platelets are released from megakaryocytes in bone marrow and are 

important for normal hemostasis. 

 

Platelet counting is performed as part of the CBC panel. It is 

typically obtained by automated hematology analyzer. 

 

An estimated platelet count may be obtained by multiplying the 

number of platelets per 100 x oil immersion field by 10,000. 

 

javascript:PopupGlossaryTerm(2753909);
javascript:PopupGlossaryTerm(2753641);
javascript:windowFrameWithBrowserControls1('monograph',670,625,'912');
javascript:PopupGlossaryTerm(2752971);
javascript:windowFrameWithBrowserControls1('monograph',670,625,'912');
javascript:PopupGlossaryTerm(2753839);
javascript:PopupGlossaryTerm(2753909);
javascript:PopupGlossaryTerm(2753641);
javascript:windowReference('drugInfo','drugContentPopup.aspx?mid=5954');
javascript:windowReference('drugInfo','drugContentPopup.aspx?mid=6228');
javascript:windowFrameWithBrowserControls1('monograph',670,625,'912');
javascript:PopupGlossaryTerm(2752971);
javascript:windowFrameWithBrowserControls1('monograph',670,625,'912');
javascript:PopupGlossaryTerm(2753839);
javascript:PopupGlossaryTerm(2753465);


P a g e  | - 9 - 

 

Increased in:  

Myeloproliferative disorders (chronic myeloid leukemia, essential thrombo-cythemia, myelofibrosis), acute blood loss, post-

splenectomy, pre-eclampsia, reactive thrombocytosis secondary to inflammatory disorders, infection, tissue injury, iron deficiency, 

malignancies. 

Decreased in:  

Decreased production: bone marrow suppression or replacement/infiltration, chemotherapy, drugs, alcohol, infection (eg, HIV), 

congenital marrow failure (eg, Fanconi anemia, Wiskott-Aldrich syndrome, Thrombocytopenia with Absent Radius (TAR) syndrome, 

etc); increased destruction or excessive pooling: hypersplenism, DIC, platelet antibodies (idiopathic thrombocytopenic purpura, Evans' 

syndrome, posttransfusion purpura, neonatal isoimmune thrombocytopenia, drugs [eg, quinidine, cephalosporins, clopidogrel, HIT]). 

Red Blood Cell (RBC) 
 

Normal Range 

4.3–6.0 x 10
6
/mcL (male) 

3.5–5.5 x 10
6
/mcL (female) [x 10

12
/L] 

 

 

Red blood cells (erythrocytes) are counted by automated instruments 

using electrical impedance or light scattering. 

Below normal range is considered anemia 

Increased in:  

Secondary polycythemia, hemoconcentration (dehydration). Spurious increase with increased white blood cells. 

Decreased in:  

Anemia. Spurious decrease with autoagglutination (eg, cold agglutinins). 

Mean Corpuscular Volume (MCV) 
 

Normal Range: 

80–100 fL 

 

 

MCV is the average volume of the red cells, and it is measured by 

automated instrument (electrical impedance or light scatter). 

Increased in:  

Liver disease (alcoholic and nonalcoholic), alcohol abuse, HIV/AIDS, hemochromatosis, megaloblastic anemia (folate, vitamin B12 

deficiencies), reticulocytosis, newborns. Spurious increase in autoagglutination, high white blood cell count. Drugs: methotrexate, 

phenytoin, zidovudine. 

Decreased in: 

Iron deficiency, thalassemia, sideroblastic anemia, hereditary spherocytosis, and some anemia of chronic disease. 
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Mean Corpuscular Hemoglobin 
Normal Range: 

26–34 pg 

 

MCH indicates the amount of hemoglobin per RBC in absolute 

units. 

MCH is calculated from measured values of hemoglobin (Hb) (g/dL) 

and RBC/L by the formula: 

MCH = (Hb/RBC) x 10 

Increased in:  

Macrocytosis, hemochromatosis. 

Decreased in:  

Microcytosis (iron deficiency, thalassemia), hypochromia (lead poisoning, sideroblastic anemia, anemia of chronic disease). 

Mean Corpuscular Hemoglobin Concentration 
 

Normal Range 

31–36 g/dL [310–360 g/L] 

 

 

MCHC is the average hemoglobin concentration in red blood cells. 

It is calculated from hemoglobin concentration of whole blood (Hb, 

g/dL) and hematocrit (MCV x RBC) in fL. 

MCHC = Hb/(MCV x RBC)  

The MCHC value may be misleading in the presence of a dimorphic 

population of RBCs. 

Increased in:  

Marked spherocytosis (hereditary spherocytosis or immune hemolysis). Spuriously increased in autoagglutination, hemolysis (with 

spuriously high Hb or low MCV or RBC), lipemia, cellular dehydration syndromes, xerocytosis. 

Decreased in:  

Hypochromic anemia (iron deficiency, thalassemia, lead poisoning), sideroblastic anemia, anemia of chronic disease. Spuriously 

decreased with high white blood cell count, low Hb, or high MCV or RBC. 
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Prothrombin Time (PT) 
 

Normal Range: 

11–15 seconds 

(laboratory specific) 

 

PT evaluates the extrinsic and common coagulation pathways. It is 

performed by adding calcium and tissue thromboplastin to a sample 

of citrated, platelet-poor plasma, and measuring the time required for 

fibrin clot formation. 

It is most sensitive to deficiencies in the vitamin K-dependent 

clotting factors II, VII, and X. It is also sensitive to deficiency of 

factor V. It is less sensitive to fibrinogen deficiency and heparin. 

PT is the most commonly used test for monitoring warfarin therapy. 

In addition to results reported in seconds, the International 

Normalized Ratio (INR) is calculated. 

INR = [Patient PT/Normal mean PT]
 

 

Increased in:  

Warfarin, liver disease, DIC, vitamin K deficiency, hereditary deficiency in factors VII, X, V and II, fibrinogen abnormality 

(eg, hypofibrinogenemia, afibrinogenemia, dysfibrinogenemia), circulating anticoagulant affecting the PT system (rarely lupus 

anticoagulant), massive transfusion. 

Partial Thromboplastin Time (PTT) 
 

Partial thromboplastin time,  

activated, plasma (aPTT) 25–35 seconds (range varies) 

 

Critical: 

  60 seconds (off heparin) 

 

 

The aPTT is a clot-based test in which phospholipid reagent, an 

activator substance, and calcium are added to the patient's plasma, 

and the time for a fibrin clot to form is measured. 

PTT evaluates the intrinsic and common coagulation pathways and 

adequacy of all coagulation factors except XIII and VII. 

PTT is usually abnormal if any factor level drops below 25–40% of 
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normal, depending on the PTT reagent used. 

PTT is commonly used to monitor heparin therapy. 

Increased in:  

Deficiency of any individual coagulation factor except Factors XIII and VII, presence of nonspecific inhibitor (eg, lupus 

anticoagulant), specific factor inhibitor, von Willebrand disease (PTT may also be normal), hemophilia A and B, DIC. Drugs: heparin, 

direct thrombin inhibitor (eg, hirudin, argatroban), warfarin. See Isolated Prolongation of PTT: Laboratory Evaluation, Bleeding 

Disorders: Evaluation and Bleeding Disorders: Laboratory Evaluation. 

Decreased in:  

Hypercoagulable states (eg, increased factor VIII levels). 

International National Ratio (INR) 
 

Normal Range (not on warfarin): 1 

 

Target Range (on warfarin in most cases): 2-3 

 

Abnormal Range (on warfarin): 

<2 (subtherapeutic) or >3 (supratherapeutic)  

 

A measure of coagulation calculated from the patient's prothrombin 

time (PT) measurement compared to the laboratory's mean normal 

control measurement and takes into account the sensitivity of the 

thromboplastin used to perform the test. 

The INR was introduced in the early 1980s to improve PT reporting and standardization. An International Sensitivity Index (ISI) is 

assigned to each thromboplastin by the reagent manufacture. The ISI is a measure of a reagent's respnsiveness to low levels of vitamin 

K-dependent factors compared with the WHO International Reference Preparation. 

Despite the improvement with INR reporting, significant variation in INR results between laboratories persists. These differences in 

INR reflect local variables (eg, reagent and/or instrument system). A high-sensitivity, low ISI thromboplastin reagent is recommended 

to improve precision and accuracy of the INR. 

Warfarin therapeutic range is INR 2.0–3.0. Bleeding has been reported to be three times more common in patients with INRs of 3.0–

4.5 than in patients with INRs of 2.0–3.0. 

 

Reference: 

 

Nicoll Diana, McPhee Stephen J, Pignone Michael, Lu Chuanyi Mark, Pocket Guide to Diagnostic Tests, 5e: 

http://www.accesspharmacy.com/pocketDiagnostic.aspx. 
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