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  XI

This is a book about common lab tests and implications 
and application for nurses. The book is based on my 
knowledge and experience in teaching nursing students for 
over 30 years. Essentially, I am sharing my notes with you. 
Please feel free to add your notes as you gain experience in 
the clinical setting in the coming years. In fact, extra pages 
have been provided at the end for you to do so. It is my 
hope that this book will be a quick resource for you for 
years to come.

I got the idea for this book while teaching hematology to 
senior nursing students. The content covered many lab 
tests, and I continued to be amazed by the same comment 
that was made by students almost every year: “I wish I had 
known this earlier.” I had assumed my lab content would 
be mainly a review for the students, but this was not so. 
For several semesters, the students had been completing 
lab data for their clients in clinical as they completed 
their care plans. However, I came to the conclusion that 
apparently they had not made the connections about the 
significance of the various lab tests as they completed their 
written assignments. Therefore, this is the purpose of this 
booklet.

As mentioned previously, this book is based on my general 
knowledge and experience. I will, however, be using a lab 
book titled Davis’s Comprehensive Handbook of Laboratory 
and Diagnostic Tests with Nursing Implications written by 

INTRODUCTION
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Anne M. Van Leeuwen and Mickey Lynn Bladh as my 
main reference book for lab values. This is the reference 
book currently used by my students.

Consider my book as merely a starting point for you. 
However, I hope it does cover most of the common lab 
tests you will see ordered for your clients. It is not intended 
to replace your more detailed reference lab book. You will 
still need to use additional resources. This book only cov-
ers adult clients, as values differ greatly with children of 
various ages. Values may be different for children, but the 
implications and application principles many times will be 
the same. The book also discusses mainly labs for adult 
clients in a medical-surgical setting and not those in the 
various specialty areas.

The book uses the following format for each lab test:

1. Definition (description of lab test—some pa-
thology may be discussed)

2. The normal result
3. Critical result (if applicable)
4. Some common reasons for abnormal values
5. Nursing implications and responsibilities (this 

will include general nursing information, spe-
cial preparation for the test, if any, and special 
care following the test, if any)



My goal is for you to be-
come organized in your 
thinking and to see how 
fitting pieces of a puzzle 
together—by looking at 
lab values and all other 
assessment data—helps 
the health-care provider 
deliver the best possible 
care for clients. Lab val-
ues do not offer absolutes 
in most situations. It is up to the clinician to decipher how 
pieces of the puzzle apply and what they mean.

There is one more piece of information for you before we 
get started. I want you to realize that “normal” lab values 
may vary slightly from hospital to hospital. Your facility’s 
lab will define what is normal and abnormal. Again, as 
with children, the application and principles will remain 
basically the same once you determine that the value is 
abnormal. Once again, my reference (because we have to 
have a reference point) will be the book by Leeuwen and 
Bladh (2015). 

Set your watch to go, and let’s get started!

INTRODUCTION XIII

Figure 0-1 Jigsaw
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Image credit

• Fig. 0.1: https://commons.wikimedia.org/wiki/
File%3AJigsaw.png. Copyright in the Public Do-
main. 



After reading this book, you should be able to:

1. Describe common lab tests ordered for the adult 
client in a medical-surgical setting.

2. Differentiate between normal and abnormal 
results.

3. Recognize abnormal values that are critical and 
require immediate action.

4. State some of the reasons for abnormal values.
5. Discuss various nursing implications and 

responsibilities when caring for a client ordered 
to have specific lab tests.

6. Understand the nursing implications and 
responsibilities when caring for a client with 
abnormal lab results.

  XV

OBJECTIVES
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Let’s begin by discussing four groupings of labs that may 
be the first ones you ever see ordered for your clients. 
These help the health-care provider identify basic issues 
or perhaps validate assessment findings. They usually 
are ordered as a group because it is more cost effective 
than ordering the labs separately. These lab groupings 
are as follows:

1. Complete Blood Count (CBC)
2. Complete Blood Count with Differential
3. Basic Metabolic Panel
4. Complete Metabolic Panel

And now, let us begin our journey into the world 
of labs!
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Complete Blood Count (CBC)

This is the most common lab test ordered. It is usually ordered to get a basic 
overview of the client’s health/illness status. The lab is made up of the follow-
ing components:

1. Hemoglobin (HGB)*
2. Hematocrit (HCT)*
3. Red Blood Cells (RBCs)
4. Mean Corpuscular Volume (MCV)
5. Mean Corpuscular Hemoglobin (MCH)
6. Mean Corpuscular Hemoglobin Concentration (MCHC)
7. Red Cell Distribution Width (RDW)
8. White Blood Cells (WBCs)*
9. Platelets (PLT)*

10. Mean Platelet Volume (MPV)

As the patient’s nurse, you always should be aware of your patient’s lab values 
for the items with an asterisk (*). You should always know four out of the ten 
items—that’s not TOO hard!

Why should you know these? Each lab test will be discussed next individually.

Hemoglobin (HGB)*

Definition/Description

Hemoglobin is the molecule found on red blood cells that carries oxygen to 
the various body cells and transports CO2 back to the lungs. 

Normal Result

The normal result varies with age and gender. Why? It has a lot to do with 
hormonal levels, especially testosterone.
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For the adult male, normal HGB is: 13.2–17.3 g/dL.
For the adult female, normal HGB is: 11.7–16.1 g/dL.
For the older adult male, normal HGB is: 12.6–17.4 g/dL.
For the older adult female, normal HGB is: 11.7–16.1 g/dL.

Critical Abnormal Result

Less than 6.6 g/dL
Greater than 20 g/dL

Some Common Reasons for Abnormalities

Decreased: 

Various types of anemias (which will be discussed later—see MCV and 
MCHC)

Increased:

Erythrocytosis (Polycythemia vera is the most common type of erythrocytosis.)

Nursing Implications/Responsibilities

One action that the nurse should take first when a client’s HGB report shows 
low or high is to look at other lab results to make sure the abnormality is not 
due to dehydration or overhydration. An HGB report can show high results 
with dehydration and low results with overhydration. If this is occurring, 
most likely the sodium (Na) and perhaps the Blood Urea Nitrogen (BUN) 
will show the same trend. Most importantly, the clinician should look at the 
history of the client and results obtained from the assessment. 

If the HGB is truly low, the nurse must be prepared to implement all inter-
ventions appropriate for impaired activity intolerance. The nurse also must 
monitor oxygenation status of the client (pO2, O2 saturation, and respiratory 
rate). If the HGB is critically low, the nurse must be prepared to administer a 
blood transfusion, probably packed RBCs, if ordered. 
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If the HGB is increased, this can cause the blood to become sticky and vis-
cous. This makes the heart have to work harder and could cause congestive 
heart failure over time. A high HBG also sets the patient up to be at risk for 
thrombus formation. 

TIP: Remember, high altitudes and smoking can cause a client to have 
chronically high HGB. Both cause hypoxia, and the body tries to compensate 
by increasing HBG. Remember, you need to look at the entire picture! 

Hematocrit (HCT)*

Definition/Description

Hematocrit represents the proportion of total blood volume that is made up 
of red blood cells. The lab value is expressed as a percentage. HGB and HCT 
go hand in hand, and if one is high or low, the same is true of the other. The 
purpose of this lab is to check for anemia or polycythemia. Hydration status 
also can be monitored. An increase in the hematocrit could mean dehydra-
tion, and a decrease could mean overhydration.

Normal Result 

This varies according to age and gender, just like the hemoglobin results did.
Adult male: 38–51%
Adult female: 33–45%
Older male: 36–52%
Older female: 34–46%

Critical Abnormal Result

Less than 19.8%
Greater than 60%

Some Reasons for Abnormalities

Same as for HGB
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Nursing Implications/Responsibilities

Same as for HGB

TIP: HCT can be roughly calculated by taking the HGB value and multiply-
ing it by 3. Example: If the HGB is 12, you can estimate that the HCT 
should be roughly 36%. However, this is true only if the red blood cells are 
normal in size and shape. 

Red Blood Cells (RBCs)

Definition/Description

This lab determines the number of red blood cells per cubic millimeter of 
whole blood. Remember RBC production is regulated by the hormone, 
erythropoietin, from the kidneys. Red blood cells must have vitamin B12, 
folic acid, and iron for adequate production. RBCs normally live for 120 days 
and are destroyed by the spleen and converted to bilirubin in the liver. This 
lab is performed to mainly check for anemia or polycythemia. Low RBCs also 
could indicate certain kinds of cancers or kidney problems (remember the 
function of the kidneys and erythropoietin). HGB, HCT, and RBCs go hand 
in hand. Usually they go up or down together. The RBC count multiplied 
by 3 should approximate the HGB. (It has already been discussed that the 
HGB can be multiplied by 3 to obtain the approximate result of the HCT). 
Therefore, can you see how these three go hand in hand? 

Normal Results

Normal results will vary according to gender and age.

Adult male: 5.21–5.81 × 106 cells/microL
Adult female: 3.91–5.11 × 106 cells/microL
Older male: 3.81–5.81 × 106 cells/microL
Older female: 3.71–5.31 × 106 cells/microL
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Critical Abnormal Results

The presence of any abnormally shaped cells such as those in the hemolytic anemia 
known as sickle cell anemia. 

Some Common Reasons for Abnormalities

Decreased:

Various types of anemias
Hemorrhage
Cancer
Kidney problems
Overhydration 

Increased: 

Polycythemia 
Dehydration

Nursing Implications/Responsibilities

Be prepared to administer blood products if ordered. 

If anemia, implement nursing strategies for activity intolerance. If aplastic 
anemia is suspected, prepare to assist with bone marrow aspiration if ordered. 
If hemolytic anemia is suspected, be aware of bilirubin levels. 

If polycythemia vera is present, prepare to assist with phlebotomy and imple-
ment strategies to prevent clotting.

Mean Corpuscular Volume (MCV) 

Definition/Description

This lab measures the average size of the red blood cells. It is useful in anemic 
conditions to help determine what type of anemia the client has. The size of 
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the red blood cell is denoted by the suffix-cytic. Red blood cells can be clas-
sified as microcytic (small), normacytic (normal size), or macrocytic (large). 
If they are microcytic, the MCV will be decreased; if normacytic, the MCV 
will be a normal result; and if they are macrocytic, the MCV will be elevated. 

Normal Result

Adult male: 77–97 (fL)
Adult female: 78–98 (fL)
Older adult male: 79–103 (fL)
Older adult female: 78–102 (fL)

Critical Abnormal Result

N/A

Some Common Reasons for Abnormalities

Iron-deficiency anemia and thalassemia are examples of anemias that are 
microcytic. 

Aplastic anemia and blood loss are examples of anemias that are normacytic. 
Pernicious anemia, vitamin B12 deficiency, folic acid deficiency, and alcohol-
ism are examples of causes of anemias that are macrocytic. 

Nursing Implications/Responsibilities

Nothing specific other than interventions for anemia.

Mean Corpuscular Hemoglobin (MCH)

Definition/Description

This lab measures the average amount of HGB on RBCs. It is used in helping 
to diagnose the various types of anemias. 
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Normal Result

Adult male and female: 26–34 pg/cell
Older adult male and female: 27–35 pg/cell

Critical Abnormal Result

N/A

Some Common Reasons for Abnormalities

Increased:

Macrocytic anemias

Decreased:

Hypochromic anemias and microcytic anemias (The term, “hypochromic” is 
discussed next under MCHC)

Nursing Implications/Responsibilities

Nothing specific other than interventions for anemia. 

Mean Corpuscular Hemoglobin 
Concentration (MCHC)

Definition/Description

This lab determines the average amount of HGB per volume of RBCs. It 
is done to assist in diagnosing various types of anemias. If the amount of 
hemoglobin is low in the volume of RBCs, the MCHC will be low and will 
be labeled as being hypochromic. If the amount of hemoglobin is normal in 
the volume of RBCs, the MCHC will be within normal limits and will be 
labeled as being normochromic. If the amount of hemoglobin is increased 
in the volume of RBCs, the MCHC will be increased and will be labeled as 
being hyperchromic. 



LAB TESTS THAT ARE ORDERED COMBINED 11

Normal Result

32–36 g/dL

Critical Abnormal Result

N/A

Some Common Reasons for Abnormalities

Decreased

Iron-deficiency anemia
Thalassemia 

Nursing Implications/Responsibilities

Nothing specific other than interventions for anemia. 

Red Cell Distribution Width (RDW)

Definition/Description

This is a lab that measures the difference between the largest red blood cells 
and the smallest red blood cells. It is a measure of the variation between the 
two extremes. The health-care provider uses it to help differentiate between 
the various types of anemias. 

Normal Result

11.6–14.8

Critical Abnormal Result

N/A
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Some Common Reasons for Abnormalities

Various types of anemias will present with altered red cell distribution width. 
Do you realize there are over 400 different types of anemias? 

Nursing Implications/Responsibilities 

Nothing specific other than interventions for anemia.

White Blood Cells (WBCs)*

Definition/Description

The WBC count confirms the degree of response to a pathological condition 
and whether or not such a condition is present. WBCs are monitored to 
evaluate for the presence of infections. An increased WBC count can indicate 
an infection. The WBC count helps to give direction in determining a bacte-
rial or viral infection. This lab also helps denote the inflammatory process and 
aids in the diagnosis of leukemias, lymphomas, and various neutropenic con-
ditions. An increased WBC count is termed leukocytosis, while a decreased 
count is termed leukopenia. 

Normal Result

4.5–11.1 × 103/microL (4500–11,100/microL)

Critical Abnormal Results

Less than 2 × 103/microL (less than 2000/microL)
Greater than 30 × 103/microL (greater than 30,000/microL)

Some Common Reasons for Abnormalities

Decreased: 

Bone marrow depression (such as aplastic anemia, toxic and antineoplastic 
drugs, or radiation)
Viral infections
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Increased: 

Bacterial infections
Inflammatory process
Leukemias
Lymphomas
Polycythemia vera
Parasitic infection
Appendicitis 

Nursing Implications/Responsibilities

If the WBC count is abnormal, the heath-care provider probably will order a 
differential to obtain more clues as to the cause of the abnormality. See WBC 
differential listed under Complete Blood Count with Differential.

Platelets (PLTs)*

Definition/Description

Platelets are small cell fragments in the blood that are formed in the bone 
marrow. They are necessary in adequate numbers for blood clotting. A de-
ficiency in platelets is known as thrombocytopenia; an excess is known as 
thrombocytosis.

Normal Result

150,000–450,000/microL

Critical Abnormal Result

Less than 30,000/microL
Greater than 1,000,000/microL
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Some Common Reasons for Abnormalities

Decreased:

Aplastic anemic
Medications
Immune mediated: examples of this are thrombocytopenic idiopathic pur-
pura and heparin-induced thrombocytopenia (HIT)
DIC

Increased:

Splenectomy. This is because platelets are made in the bone marrow but 
stored in the spleen. With no spleen, platelets have no home; therefore, they 
must circulate in the vascular system. 

Various types of cancers are associated with thrombocytosis. In fact, cancer 
must be ruled out with an increased platelet result with no obvious rationale 
for the increased amount. 

Nursing Implications/
Responsibilities

If available, the nurse should always 
monitor the client’s platelet level. If 
decreased to a critical level, the nurse 
must initiate bleeding precautions. 
Any client with a platelet level of less 
than 30,000/microL should remain 
on bed rest in order to decrease the 
risk for falls. Platelets will be ordered 
to be administered. Platelets do 

not have to be typed and cross matched. They arrive frozen and must be 
thawed before administration. Sometimes, several units of platelets have to 
be administered. 

If the nurse observes purpura or petechiae on a client, platelet count should 
be reviewed immediately. 

Figure 1-1 Purpura
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Why Is It Important for the Nurse to Know the Client’s Platelet Level?

At a level of around 60,000/microL, clients can bleed excessively with trauma. 
At a level of around 20,000/microL, clients can bleed spontaneously without trauma. 
Bleeding into the brain is a special concern. 

At a level of 1,000,000/microL, clients can have a tendency to form thrombi because 
of the crowding of platelets. However, they can also bleed because since platelets are 
being produced at such a rapid rate, they do not have time to mature and be effective.

Mean Platelet Volume (MPV)

Definition/Description

This lab test determines the average size of platelets. Younger platelets are generally 
larger in size. An increase in this lab (MPV) indicates an increase in platelet turnover. 
They are either being destroyed too early or something is occurring to cause increased 
production of platelets. 

Normal Result

7.1–10.2 (fL)

Critical Abnormal Result

N/A

Some Common Reasons for Abnormalities

Low MPV can be suspicious for toxic drugs. 
High MPV with low platelet count is suspicious for immune-induced 
thrombocytopenia.

High MPV with normal platelet count can be a sign of chronic myeloid leukemia.
High MPV can help support a diagnosis of aplastic anemia (with other sup-
porting data).
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Nursing Implications/Responsibilities

Education: A high MPV indicates a high tendency for clotting, therefore in-
creasing a client’s risk for stroke and cardiac problems. It is usually important 
that the health-care provider order prophylactic aspirin for this client. 

Education: A low MPV indicates a greater bleeding risk especially with a low 
platelet count. This client should be taught bleeding precautions and aspirin 
precautions.

Complete Blood Count with 
Differential 

This lab group consists of all of the components of the complete blood count 
(CBC). It is different from the CBC in that it also includes a breakdown of 
the types of white blood cells. This is usually ordered when the WBCs are 
abnormal, and the health-care provider needs to look for clues as to why the 
WBCs are abnormal. It is important for you, the nurse, to know the results 
of the WBC differential.

The differential component of the CBC includes the breakdown of the fol-
lowing white blood cells:

1. Granulocytes
a. Neutrophils
b. Eosinophils
c. Basophils

2. Agranulocytes
a. Lymphocytes
b. Monocytes

Each of these will be discussed separately on the following pages.
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Neutrophils

Definition/Description

Neutrophils are the immune’s system first line of defense against the inflam-
matory process or an infection, usually a bacterial infection. They act through 
phagocytosis and contain sub-
stances that can combat foreign 
invaders. They are the most 
abundant of all of the white 
blood cells in normal healthy 
conditions. 

They are sometimes called poly-
morphonuclear cells and can also 
be called segmented neutrophils. 
Immature neutrophils are called 
bands. “Baby” or immature 
neutrophils (bands) usually are 
not found in abundance in the 
circulating blood and, at the 
most, account for 3–5% of total 
white blood cells in healthy con-
ditions. During the infectious 
process, bands may increase 
significantly. This shows that the immune system is trying to work overtime 
to send out neutrophils from the bone marrow. However, the bone marrow 
does not have time to let the neutrophils mature. “Babies” cannot do the 
work of grown-ups! 

This whole process of increased bands sometimes is referred to as a “shift to 
the left” and indicates an infectious process. You should consider pneumonia 
if bands increase to greater than 12% of the total white blood cell count and 
perhaps consider sepsis with a band count of greater than 20%. 

Figure 1-2 Human neutrophil ingesting MRSA
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Normal Result

40–75% of total white blood cell count

Critical Abnormal Result

Absolute neutrophil count (ANC) of less than 0.5 × 103/microL (see below)

Some Common Reasons for Abnormalities

Decreased:

Viral infections 
Toxic and antineoplastic drugs (chemotherapy)
Radiation
Malnutrition
Any condition that alters the immune system
Aplastic anemia

Increased:

Infections—particularly bacterial
Inflammatory response
Malignancies
Stress
Steroid use

Nursing Implications/Responsibilities

The absolute neutrophil count (ANC) is used to help assess a person’s immune 
status. It often is used during chemotherapy to determine if a client’s immune 
status is sufficient for additional chemotherapy. Remember, chemotherapy 
suppresses a person’s immune system even more! 

ANC is calculated in the following way:
ANC = Total WBC × (% segmented neutrophils + % of bands) 
Example: If the total WBC is 5,000 and the segs are 40% and the bands are 
5%, the ANC is calculated as: 5,000 × (0.40 + 0.05) = 5,000 × .45 = 2,250
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What Does This Mean?

1500 or above generally is okay.
Mild neutropenia exists with a count of 1000–1500.
Moderate neutropenia exists with a count of 500–1000.
Severe neutropenia exists with a count of less than 500. 
The ANC also has implications for the nurse in deciding when to place a 
client on reverse isolation precautions for suppressed immunity.

Eosinophils

Definition/Description

An increase in this type of white blood cell could indicate some type of para-
sitic infection or some type of allergic reaction. 

Normal Result

0–5.5% of the total white blood cell count

Critical Abnormal Result

N/A

Some Common Reasons for Abnormalities

Decreased:

Aplastic anemia
Stress

Increased:

Parasitic infection
Allergy
Asthma
Dermatitis
Eczema
Hay fever
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Nursing Implications/Responsibilities

Remember, if one type of white blood cell goes up, another type has to 
decrease. The total white blood cell count is a percentage, so 100% is the 
maximum. The bone marrow adjusts.

Basophils

Definition/Description

Basophils usually make up a small percentage of white blood cells. They con-
tain histamine and serotonin. When these white blood cells migrate to the 
lungs, they are called mast cells. They can increase during allergic conditions 
as they release histamine and cause some of the signs and symptoms seen in 
allergic reactions and in anaphylactic reactions. 

Normal Result

0–1%

Critical Abnormal Result

N/A

Some Common Reasons for Abnormalities

Increased:

Hypersensitivity states

Nursing Implications/Responsibilities

Nurses usually think of elevated basophils as being associated with respira-
tory symptoms and hypersensitivities. While this is certainly true, elevated 
basophils also can be associated with other conditions such as leukemia, 
Hodgkin’s disease, ulcerative colitis, and polycythemia vera.


