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Lab Values: First EditionThe second edition is available for purchase with more content and

updates. To find it right away, type in: "Lab Values Second Edition" in the search field. Make

sure the publisher is Medical Creations.Let’s be very clear about this, the best way to start

studying a new topic is to learn the basic fundamentals first before you dive into the details.

That way, you will not get overwhelmed because you will understand the bigger picture first.

The problem with many medical books is that they are overly detailed and therefore bad in

painting the bigger picture. Our Lab Values book solves this problem by making you learn the

basic fundamentals first before you dive into the details with other, more detailed, medical

books.This book serves two purposes; It’s a great introduction for those that want a simple

overview, and it’s also great for students looking for a quick recap that covers the most

important information. How do you best prepare for an exam? If you don't have the time, you

just recap the fundamentals.To test your knowledge, we have included multiple choice

questions after each chapter. The answers to these questions can be found at the very

end.Let’s face it, the skill of being able to interpret laboratory investigations and to understand

the science behind it is extremely important in the field of medicine.It is said that approximately

60-70% of decision making in medicine is done based on the results of laboratory tests.

Laboratory values essentially provide data in an objective form that relates to the patient’s

health. They can aid in early diagnosis of diseases that have not yet had clinical

manifestations, thereby leading to more effective management of such conditions. They can

also aid in monitoring the progress of various diseases so that treatment can be modified

accordingly.Insufficient understanding of laboratory tests in a clinical setting can lead to

misinterpretation of results, which will jeopardize patient safety.With this book you will:..Get an

in-depth understanding of how the physiology of our bodies work..Be able to objectively

measure your patient’s health..Use your new skills every single day at workGo to the top-right

of the page and click "Add to Cart"

About the AuthorDungeons & Dragons launched the great tradition of roleplaying games in

1974 with an unprecedented mix of adventure and strategy, dice-rolling, and storytelling.

Wizards of the Coast continues to honor that tradition, bringing to market a diverse range of

D&D game and entertainment experiences and influencing numerous writers, directors, and

game designers by tapping into an innate human need to gather with friends and tell an

exciting story together. --This text refers to the hardcover edition.
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Lab ValuesEverything You Need to Know about Laboratory Medicine and its Importance in the

Diagnosis of DiseasesDAVID ANDERSSON© Copyright David Andersson 2018-All rights

reserved.The contents of this book may not be reproduced, duplicated, or transmitted without

direct written permission from the author.Under no circumstances will any legal responsibility

or blame be held against the publisher for any reparation, damages, or monetary loss due to

the information herein, either directly or indirectly.Legal Notice:This book is copyright protected.

This is only for personal use. You cannot amend, distribute, sell, use, quote, or paraphrase any

part or the content within this book without the consent of the author.Disclaimer Notice:Please

note the information contained within this document is for educational purposes only. Every

attempt has been made to provide accurate, up-to-date, and reliable complete information. No

warranties of any kind are expressed or implied. Readers acknowledge that the author is not

engaging in the rendering of legal, financial, medical, or professional advice. The content of

this book has been derived from various sources. Please consult a licensed professional before

attempting any techniques outlined in this book.By reading this document, the reader agrees

that under no circumstances is the author responsible for any losses, direct or indirect, which

incurred as a result of the use of information contained within this document, including, but not

limited to errors, omissions, or inaccuracies.CHECK OUT OUR OTHER BOOKSClick on the

title to be redirected to the product page.BEST SELLER ON Ebook Tops:BEST SELLER ON

Ebook Tops:NEW!SUTURE PRACTICE KITWant to start practicing suturing?Get your TODAY!

Apply this Discount code at checkout and save $53J5OJOXPWAIT!GET OUR FREE

EBOOKWe are offering our Lab Values Workbook FOR FREE!Our WORKBOOK provides you

with additional resources in the form of additional questions with answers.To receive it just

follow these steps:Follow Us on Instagram @medicalcreationsofficialSend us a DM on

Instagram that says ‘I want the Lab Values Workbook’Link to the page here:TABLE OF

CONTENTSINTRODUCTIONCHAPTER I: OBTAINING LABORATORY SAMPLES-THE

CORRECT METHODSTypes of samplesPrior preparationObtaining a blood sampleObtaining a

urine sampleObtaining a stool sampleCHAPTER II: HEMATOLOGICAL

TESTSHemogramTests for anemiaHemoglobinRed blood cell countPacked cell volumeRed cell

indicesNon-specific tests for infectionWhite blood cell total countDifferential countTests for

blood coagulationBleeding timeClotting timePlatelet countPartial thromboplastin

timeProthrombin time/International Normalized RatioPlasma fibrinogenD-dimer

testsCHAPTER III: TESTS FOR ENDOCRINE FUNCTIONTests for diabetesRandom blood
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hemoglobinTests for thyroid and parathyroid functionTri-iodothyronineThyroxineThyroid

stimulating hormoneParathyroid hormoneTests for adrenal functionAdrenal stimulation

testAdrenocorticotropic hormoneOther important hormonesCHAPTER IV: TESTS FOR LIVER
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proteinsAlbuminGlobulinsAlbumin: globulin ratioAlkaline phosphataseAspartate

transaminaseAlanine transaminaseGamma glutamyl transferaseCHAPTER V: TESTS FOR

RENAL FUNCTIONBlood urea nitrogenCreatinineUric acidBUN: creatinine ratioCHAPTER VI:

TESTS FOR SERUM
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SPECIFIC TESTS FOR INFECTION-SEROLOGICAL TESTSHIVHepatitis BWidal
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TESTS FOR MALIGNANT CONDITIONS-TUMOR MARKERSAlpha fetoproteinBeta human

chorionic gonadotropinCancer antigen 19-9Carcinoembryonic antigenProstatic acid
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proteinErythrocyte sedimentation rateRheumatoid factorMarkers for muscular

dystrophyCHAPTER XI: ARTERIAL BLOOD GAS ANALYSISComponents of ABG

analysisNormal ABG valuesABG values in acid-base disordersCHAPTER XII: BODY FLUID

AND STOOL ANALYSISUrine analysisGross visual examinationMicroscopic analysisStool
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appearanceBiochemistryMicrobiologic analysisAPPENDIX I: THERAPEUTIC MEDICATION

LEVELSAPPENDIX II: TEST PANELS TO BE USED IN VARIOUS CLINICAL

SITUATIONSCONCLUSIONANSWERS TO EXERCISESINTRODUCTIONThe need for

medical students to familiarize themselves with laboratory medicine is evident. It is said that

approximately 60-70% of decision making in medicine is done based on the results of

laboratory tests. Laboratory values essentially provide data in an objective form that relates to

the patient’s health. They can aid in early diagnosis of diseases that have not yet had clinical

manifestations, thereby leading to more effective management of such conditions. They can

also aid in monitoring the progress of various diseases so that treatment can be modified

accordingly.Despite the facts stated above, laboratory medicine remains a highly underrated

area in the field of medicine. The Centers for Disease Control (2008) stated that insufficient

understanding of laboratory tests in a clinical setting can lead to misinterpretation of results,

which may jeopardize patient safety. They also stated that inefficient test selection could

increase healthcare costs. This book aims at helping medical students differentiate between

normal and abnormal laboratory results. It also helps them place these in proper clinical

context.While interpreting the laboratory values is basically the job of the primary healthcare

provider, that is, the physician, a basic knowledge in this area is essential for nurses, in order

to recognize trends that can affect patients, which would in turn help in framing a good

healthcare plan. Since laboratory medicine is a key area in patient care, there is a separate

section on laboratory values alone in tests such as the NCLEX. This is an area which most

nurses find difficult, as you’re expected to memorize a range of numbers that present normal

values. A nurse appearing for NCLEX must also know how to properly obtain blood specimens

from a peripheral or central line. Nurses must not only be able to detect if a certain laboratory

value is abnormal, but must also be in a position to explain to the patient the need for such

tests and the exact procedure that would be followed. They should also be able to advise

patients on how to prepare for the test, as, for example, if fasting for a certain period is

required. Nurses also play a key role in monitoring the laboratory values of patients with

existing diseases. Most importantly, they should be aware of whether or not the laboratory

results warrant urgent communication with the primary healthcare provider.For easy

understanding, this book has been categorized into various sections based on the similarity of

laboratory tests that are to be performed. The last section deals with grouping of tests that are

done routinely, in emergencies, or in special healthcare situations. Various tables have been

designed for ease of memorization. At the end of the book, there is an exercise section which



contains multiple choice questions. The answers are detailed at the end of the book.This book

is by no means an exhaustive report and does not cover all of the laboratory tests that are

done in several healthcare facilities. During routine practice, you may need to keep a laboratory

manual handy. It is also worthwhile remembering that the term ‘normal’ varies from facility to

facility and different laboratories may have a different range of values. This book gives normal

values that have been sourced from standard references. However, minor variations in day-to-

day practice are possible.CHAPTER I: OBTAINING LABORATORY SAMPLES-THE CORRECT

METHODSThe healthcare provider uses lab values to diagnose a patient’s health condition,

and assess how much medication will be useful. The laboratory values essentially measure the

biochemical processes that are taking place within the patient. Therefore, in order to avoid

errors, the nurse or technician must be proficient in drawing blood for lab work. The collection

of a laboratory specimen in the correct manner is crucial to efficient diagnosis and treatment.

This is essential to avoid possible health risks to the staff handling the specimen, and also to

ensure that there are no errors in laboratory values due to incorrect collection and handling of

the specimen.TYPES OF LABORATORY SAMPLES:It is virtually possible to test anything that

has been isolated from the patient’s body. A list of sources used as laboratory samples are

outlined in Box 1. The more common ones have been elaborated on below.BOX 1. TYPES OF

LABORATORY SAMPLESBlood–Peripheral or centralUrineStoolMucus/

SputumPusCerebrospinal fluidPREPARING TO OBTAIN THE SAMPLE: PRIOR

PREPARATIONCertain procedures must be followed prior to sampling, in order to avoid

errors.The patient for whom the testing is done must be identified correctly, either by asking the

patient or verifying their name against the patient tag.Specimen containers must be properly

labeled with the patients’ name and admission number. The source and quantity of specimen

must be determined. Large samples of blood are best obtained using evacuated blood tube

systems.If any prior preparation, such as fasting, was required, this must be verified with the

patient prior to obtaining the specimen.OBTAINING A BLOOD SAMPLE:There are various

kinds of blood that can be sent for laboratory tests. These are shown in Box 2 below.Venous

samples:These must be drawn using an intravenous needle. The needles may be direct ones

or of butterfly type, which are generally used in smaller veins.A suitable vein is selected for

collecting the sample. This is usually from the patient’s forearm. The vein must be palpated to

check its thickness.A tourniquet is applied on the patient’s arm, a few inches above the

selected donor site.The area is prepared using an alcohol swab and allowed to air dry.The

patient is asked to make a fist, and the skin is stretched taut over the vein.The needle is

inserted into the vein at a 15 to 30 degree angle.The blood is collected into the syringe or

vacutainer tube.After the blood has been collected in all the tubes, the tourniquet can be taken

off and the needle can be taken out. A gauze pad is then applied over the puncture site until

the blood flow stops.The tubes are labeled, and any waste material is then discardedCapillary

blood:This is a common method used for home testing, particularly in diabetic patients for

monitoring blood glucose levels. It may be done using a finger stick or heel stick.Finger

stick:This is usually done on the middle or ring finger.The center of the finger, which generally

has softer tissue, is used.The finger is first massaged and then punctured using a sterile

lancet.The first drop is generally discarded as it contains tissue fluid.The blood is collected

onto a collection device or tube, by applying gentle pressure on the punctured area. The finger

must not be ‘milked’.A gauze pad is then applied over the puncture site until the blood flow

stops.The tubes are labeled, and any waste material is then discarded.Heel stick:This is

recommended for newborn babies.The heel is warmed for three minutes.A sterile lancet is then

used to puncture the side of the heel.As with the finger, the first drop of blood is wiped away



and the rest is collected in the micro container.The heel is raised and gentle pressure is

applied with gauze until the blood flow stops.The tubes are labeled, and any waste material is

then discarded.Arterial blood:This is slightly more technique-sensitive than drawing venous

blood, because it is usually drawn under emergency conditions. However, since these vessels

pulsate, they are easier t locate.ABG can be drawn from the radial, brachial or femoral artery.

The preparation is similar to that of a venipuncture; however, it is important to use a syringe

that contains heparin to prevent coagulation. The artery is located and held between fingers of

the opposite hand.The vessel is entered at an angle of 30 to 60 degrees for radial and brachial

arteries, or at 60 to 90 degrees for the femoral artery.Once the arterial wall is entered, the

blood will enter the syringe in a pulsatile fashion.Once the syringe has filled, it may be

withdrawn and a gauze pressure pack must be applied for at least five minutes to stop the

bleeding, and up to 30 minutes if a femoral artery was used.The syringe must be packed in ice

and sent to the laboratory immediately. The sample must be analyzed within ten minutes for

accurate results.After an arterial blood draw, the site must be monitored frequently for signs of

hematoma, pain, or vascular compromise.OBTAINING A URINE SAMPLE:If the patient has not

been catheterized, a clean container must be provided to the patient for obtaining a

sample.The patient must be instructed to collect a midstream sample. For certain tests, the first

urine of the morning is preferred as it may have a higher concentrate of the component to be

detected (e.g. Beta-hcg for pregnancy)If the patient is catheterized, the catheter usually has a

sample port through which urine is collected.After proper hand decontamination and wearing

gloves, the sample port is cleaned with an alcohol swab.The tube is clamped below the sample

port to allow sufficient amount of urine to collect in the tube.A needle is then inserted in the

sample port at 45 degrees, and aspirated to collect urine.The sample is then transferred

immediately into a sterile container and sent to the laboratory.OBTAINING A STOOL

SAMPLE:Before obtaining the specimen, hands must first be decontaminated by thorough

washing, and gloves and apron must be worn.The patient is asked to defecate into a clean

bedpan or receiver.Requisite amount of stool (around 10 ml) is scooped up using the spoon

provided, and transferred to the specimen container. The container lid must be closed

immediately.The patient’s hygiene must then be attended to, and gloves and waste must be

discarded.Appropriate documentation, such as color and consistency of the stool, must be

filled in prior to dispatching the specimen to the laboratory. REFERENCES:Dougherty, L.,

Lister, S. (2004) The Royal Marsden Hospital Manual of Clinical Nursing Procedures (6th ed).

Oxford: Blackwell Publishing.Colduvell, K. (2018). How To Draw Blood Like A Pro: Step-By-

Step Guide. [online] Nurse.org. Available at: https://nurse.org/articles/how-nurses-

professionally-draw-blood/ [Accessed 15 Jan. 2018].EXERCISES:What is the first step in

obtaining a sample?Identifying the patient correctlyLabeling the containerDrawing

bloodWashing handsWhich blood test is generally done in newborn babies?Venous

bloodFinger stickHeel stickArterial bloodHow must the needle be inserted into the catheter to

obtain a urine sample?HorizontallyAt 45 degreesAt 90 degreesAt 60 degreesWhat is the

proper amount of stool sample to be collected:5 ml10 ml15 ml20 mlWhat types of samples can

be analyzed in the laboratory?BloodCerebrospinal fluidSynovial fluidAll of the aboveCHAPTER

II: HEMATOLOGICAL TESTSHEMOGRAM/COMPLETE BLOOD COUNTThe hemogram is a

series of tests that provides information about all the components of the blood. This panel is

used to evaluate a patient’s overall health. It can detect a wide range of disorders from anemia

and infections to rarer conditions. A list of the tests performed in a hemogram is outlined in Box

1. The details of individual tests are given below:BOX 1. LIST OF TESTS PERFORMED IN A

HEMOGRAMHemoglobinRed blood cell countHematocrit/Packed cell volumeRed blood cell



indices (MCV, MCH, MCHC)Total white blood cell countDifferential countPlatelet countTESTS

FOR ANEMIAHemoglobin test:Hemoglobin is an iron containing protein that is found in red

blood cells. It acts as a carrier for oxygen and carbon dioxide between the lungs and the

various tissues of the body.Normal levels of hemoglobin are as follows:Male:

12-17gms/100mlFemale: 11-15 gms/100mlLow hemoglobin is an indicator of anemia. It must

be followed up with other tests for anemia (see Box 2).High hemoglobin levels are not very

common but can occur, especially when oxygen levels are low, as can be seen in the following

conditions:At high altitudesDiseases: Lung diseases like COPD, and smokers who may have

pulmonary fibrosis.It may also be seen in bone marrow diseases like polycythemia

veraInappropriate use of certain drugs (e.g. Epoetin alfa)Red blood cell count:This count

measures the amount of mature red blood cells present in the blood stream.Like hemoglobin, it

can also serve as an indicator of anemia.Normal values:Males: 4.5 to 6 million cells per cu mm

of bloodFemales: 4 to 5.5 million cells per cu mm of bloodThe causes for low and high blood

values are similar to that of hemoglobin.Packed cell volume (Hematocrit):The packed cell

volume refers to the proportion of red blood cells that are present in a given sample of

blood.The cells are ‘packed’ together by means of centrifugation and the resultant volume of

cells is measured.Normal values:Males: 40-50%Females: 37-47%The hematocrit must always

be taken in conjunction with the hemoglobin level, in order to interpret causes of increase or

decrease in values.These are outlined in Box 3.BOX 3. CAUSES OF CHANGE IN

HEMATOCRIT LEVELSHEMATOCRITHEMOGLOBINCONDITIONSLowLowHemorrhage,

anemia due to various causesLowNormalPregnancy, over-hydration
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information, such as how to take blood, what lab panels to choose under different clinical

circumstances and it also has reference blood levels for different drugs. I also really like the

review questions at the end of each chapter. I think this is a 'must have' for health science

students. It's inexpensive and when I bought the print version I even received the kindle version

free.”

Ebook Tops Reader, “Very clear, Highly recommend.. I am LOVING this book. It is very clearly

written and the text in written in a way that anyone can understand it. As a Medical Lab

Assistant and a Phlebotomist, this book is really helping me understand more about the tests
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summary.”
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