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Introduction
The department of laboratory services and pathology has long been a
mysterious area of the hospital. Most hospital staff know where the lab is
located, but what goes on inside the lab remains a mystery to the majority.
For that reason, the lab tends to get a bad rap. Most notably for slower
than expected service and seemingly irrational policies. What many
healthcare workers don’t realize is the testing personnel in most laboratories
are board certified in their discipline and are required to have a four year
degree plus an internship. Therefore, laboratorians usually exhibit a high level
of professionalism, are conscientious and take pride in the work they very
carefully perform for their patients.
In recent years, the way healthcare is delivered has changed. Gone are the
days where testing personnel would round on the nursing unit to collect blood
specimens. Even though there is no longer direct patient contact, every
specimen tube still represents a patient. Laboratorians remain just as
committed to handling each specimen with care, as they would if caring for
the patient at the bedside.
In this short ebook, you will discover some of my best lessons that help
demystify what goes on in a clinical laboratory. Every doctor, nurse, patient
care technician and any other hospital staffer should know these facts about
the lab. This ebook was created as an extension of a wildly popular blog post
I wrote for nurses: Top 10 Things Every Nurse Should Know About The
Lab. I recommend grabbing your favorite beverage and as you’re reading,
begin thinking about how you can incorporate these lessons into your daily
practice at work.
In the spirit of patient safety and advocacy,

Meredith Hurston
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GETTING STARTED
Before we get started, I just want you to know that healthcare professionals
ROCK! You either survived medical school, nursing clinicals (no small feat) or
some healthcare related learning track. I know that you really just want to go
to work every day and take care of your patients in an efficient manner. I
totally understand. I'm here to facilitate that with these short lessons. They
are served up with a little satire and sarcasm, just for the sake of fun. I want
US, the collective healthcare team, to start extrapolating our daily cause a
little further and think to ourselves, “I just want to go to work and take care
of my patient, SAFELY and efficiently.”

Here goes!
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Lesson 1

We Don't Clot Your Purple Tops

As hard as it is to believe, there honestly is not a clotting gremlin traipsing
around the lab, itching to wave his double double, toil & trouble wand over your
purple top. When a specimen is not properly collected and mixed, it will start
to clot at the time of collection.
There is a common misconception that a blood specimen will clot or
hemolyze if it sits for too long. This is simply NOT true. Purple or lavender
tops contain the anticoagulant EDTA. When an EDTA tube is filled to the
correct volume and properly mixed, it will remain clot free for an indefinite
period.
Testing personnel do understand that it can be exceptionally hard to
grapple with the notion of your specimens clotting when dealing with the
pediatric population and other special circumstances. I can assure you that
your specimens are handled with the utmost care and we sincerely want to
perform the testing as ordered by the provider. In the case of clotting, we
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simply cannot. When staff attempt to process clotted specimens it actually
causes the testing instrument to go offline and the instrument must be cleaned
to resume testing.
In order to have routine success with the specimens you collect, ensure that
you have good blood flow. This is especially important for heel and finger
sticks. These are the easiest specimens of all to experience clotting. Also,
please DO follow the correct order of draw 1 and thoroughly mix your tubes
by rocking them back and forth in your hand. Do not shake them, shaking
can cause hemolysis. We’ll talk more about hemolysis a little bit later.

1

BD Vacutainer Order of Draw for Multiple Tube Collections. 2010 . VS5729-6
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Lesson 2

Stick Your Patient
Whenever Possible

The preferred method for specimen collection is to perform a
venipuncture. At times, this may seem crude, inefficient, insensitive, lacking
compassion and counterintuitive. However, the best quality blood specimens
come from a routine venipuncture. Of course, there are exceptions and
circumstances where a patient may have bad veins and has a line, doesn’t want
to be stuck, or they are on bleeding precautions and shouldn’t be stuck. With
that said, it has been my observation on numerous occasions where a
venipuncture should be the first choice, the nurse/clinician will choose to pull
the sample from the I.V. line.
One of the major issues with drawing from an I.V. site is the risk of
ruining the site. Once those catheters are placed, they can be temperamental.
If it has to be manipulated to get a steady flow for blood collection, there is a
risk the vein could be damaged and blow. There goes the I.V. site. Now the
I.V. has to be re-started and the blood specimen still needs to be collected.
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Somewhere along the way, I think it has been engrained in nurses, EMT’s
and clinical techs everywhere that the best time to collect blood is when you
start an I.V. If I could only accomplish five things in life, I want one to be to
change this culture. Peripheral I.V. insertion and phlebotomy are two separate
procedures. I know, "it's more efficient" to draw the blood when starting the
I.V. However, you may jeopardize the line by trying to manipulate it to get
blood. AND, it often requires the use of a syringe. Keep reading to learn
about why this isn’t good because it can cause hemolysis.
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I.V. CONTAMINATION

From L to R: normal serum, I.V. fluid contaminated serum
Photo courtesy of Terry Kotrla

Pulling blood specimens from an established I.V. site can pose a few
problems with specimen quality, the biggest of them being, I.V. fluid
contamination and hemolysis. Sometimes I.V. contamination is apparent to
the laboratorian upon visual inspection after the tube has been spun (see
photo above), prior to testing. Other times, it isn’t discovered until a test value
such as glucose or potassium comes back absurdly high. I.V. contamination is
a common cause of specimen rejection and can be remedied fairly easy by
performing a routine venipuncture to collect the specimen.
It was once common to draw a waste syringe before collecting the blood
that was to be analyzed. However, this is no longer the standard of care when
consideration should be given to maintaining the patient’s blood volume. In
sick patients during a prolonged hospital stay, blood wastage can add up to a
significant volume if it is not closely monitored.
In the event a patient has a central or arterial line that can be easily
accessed, exercise care when collecting lab specimens to minimize the
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potential for I.V. fluid contamination. Be familiar with your organization’s
policy on accessing these lines, as there is significant risk of infection to the
patient. Current CDC guidelines recommend wasting the 1st 3-5ml of blood
before obtaining the specimen. It is also recommended to stop any I.V. fluids
from running for five (5) minutes before attempting to draw above an I.V. site.

HEMOLYSIS
Definition: Hemolysis is the breakage of the red blood cell’s (RBC’s)
membrane, causing the release of the hemoglobin and other internal
components into the surrounding fluid. Hemolysis is visually detected
by showing a pink to red tinge in serum or plasma. Hemolysis is a
common occurrence seen in serum samples and may compromise the
laboratory’s test parameters.2

from L to R: 0 hemolysis, 1+ hemolysis, 2-3+ hemolysis, 4+ hemolysis

It is commonplace for direct care staff to draw lab specimens when
starting an I.V. in order to operate more efficiently. However, around 30% of
specimens will be rejected by the lab due to hemolysis. It happens for a
variety of reasons. Most commonly it is a result of a difficult I.V. insertion
that has caused trauma to the vein or drawing back a syringe plunger too
forcefully when drawing blood from the catheter.
2

Arzoumanian, L. What Is Hemolysis? BD Tech Talk, October 2003; 2:2
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Sometimes a hemolyzed specimen is the result of poor/slow blood flow
into the tube during collection. It also can happen when blood is first
collected in a syringe and then transferred to the tubes. It must be transferred
to the tube immediately. If allowed to sit on the counter or in your pocket
while you go get tubes, the blood starts to clot. Then when you go to transfer
the blood, it's more difficult to push and the specimen is hemolyzed in the
process.
Without getting too technical, let’s discover how hemolysis plays a
significant role in one of the most commonly ordered lab tests, potassium (K
+). Potassium is largely an intracellular element. When the red blood cell
membrane is broken, as stated in the above definition, intracellular contents
leak into the serum or plasma. Since potassium is predominantly intracellular,
it also is leaked into the serum or plasma. As a result, serum and plasma
concentrations of potassium become falsely elevated. As of this publication
date, there is no clear evidence base to support a linear correlation between
the degree of hemolysis and level of false elevation in potassium values.
Therefore, most labs will reject a specimen with > 2+ hemolysis. This ruling
can be lab specific. In making the determination, consideration must be given
to tests that have been ordered and the methodology by which they are run.
For more specific information, refer to your organization's lab or
institutional policy for specimen rejection as it pertains to hemolysis.
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Lesson 3

Butterfly Needles
With A Syringe

This apparatus should be used for special circumstances and pediatric
patients, not for EVERY patient. Why? Simply stated, they are expensive. A
properly skilled phlebotomist should know how to routinely use a straight
21G or 22G needle with a vacutainer hub adapter. While there are situations
where a butterfly with a syringe are necessary, they are the exception and not
the rule. The goal for most healthcare organizations is to provide the safest
and best care in the most cost efficient manner possible. If you find it difficult
to work with your current phlebotomy supplies, consider making some
suggestions to your manager or supply services coordinator. They can contact
their preferred vendor to come up with some practical solutions.
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Lesson 4

Specimen Labeling

This may quite possibly be the bane of any laboratorians existence. It is
critical that specimens be labeled correctly with two (2) patient identifiers,
preferably full name & medical record number. This should ALWAYS be
done, as follows:
•at the bedside
•at the time of collection
•after you have properly identified the patient by reading/
barcode scanning their wristband and/or asking their full
name and date of birth.
•Every specimen tube/cup/container/swab/bag must be
individually labeled. NEVER share a label with more than one
specimen.
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It is BAD for the patient for you to stick the tubes in your pocket and go to
the nurses station to label them. The same holds true for specimen labels.
These are dangerous work-arounds that require correction and a renewed
commitment to your role as a patient advocate by acting in the best interest
of the patient’s safety. Please take a moment to consider how easy it is to mix
up labels if you have multiple patient labels in your pocket. It presents a huge
opportunity for a labeling error to occur. It may seem more efficient to keep
all your patients labels or wristbands in your pocket, but it significantly
jeopardizes patient safety.
If you work in healthcare long enough, you will either mislabel a specimen
yourself or you will know someone who has. It is not a good feeling. Quite
possibly the event will be permanently etched in your mind as the second
victim. Even if no significant harm results, knowing the potential was there is
usually enough to scare anyone into doing the right thing going forward.
Besides the horrible feelings of guilt you will feel when a mislabeling event
occurs, it is a huge patient safety risk and I cannot stress enough the
importance of doing the right thing, for every patient, every time. It only
takes a few seconds and can literally save a life. As seen in this case study,
every labeling error involves two (2) patients, the wrong patient and the right
patient.
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IMAGINE THIS SCENARIO

On the 1900 round of glucometer checks, Mrs. Winslow in room 62 bed 1
has a normal glucose of 95. Mrs. Winslow has a history of uncontrolled
type-2 diabetes. Her glucose levels have been erratic. On that same round,
Mrs. Winters in room 61 bed 2 has a hyperglycemic level of 508. She is a new
onset type-2 diabetic and her sugars have not been well controlled to date.
Mrs. Winters requires a confirmatory blood draw for the lab to check her
glucose before you treat the value.
This night is particularly busy for you and you ask a coworker to order a
glucose and to print the labels for you on 62 bed 1. Your coworker brings you
the labels and you proceed to enter Mrs. Winters’ room (61-2) to draw her
blood and send it for testing. Because you are in a hurry, you don’t stop to
check the label against the wristband. As a result, Mrs. Winters’ blood has
been sent to the lab with Mrs. Winslow’s label. Of course, the lab calls back
with a critical action value for Mrs. Winslow, your patient in 62-1.
You are at lunch and the nurse covering for you takes the critical action
value and acts on it by administering insulin to Mrs. Winslow. Soon after,
Mrs. Winslow becomes hypoglycemic and starts to become less responsive.
Meanwhile, Mrs. Winters remains hyperglycemic and develops blurred vision,
confusion and a headache. Upon your return from lunch, you discover the
mistake.
NPSG.01.01.01 Identify Patients Correctly 3
Use at least two ways to identify patients. For example, use
the patient’s name and date of birth. This is done to make
sure that each patient gets the correct medicine and
treatment.
~The Joint Commission

3The Joint Commission.

2014 Laboratory National Patient Safety Goals
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Lesson 5

Results Don't Match?
At one time or another, as a nurse or clinicians you have taken call from
the lab that says they need a new specimen because the previous results don't
match or appear to be discrepant. Doesn’t that just tick you off ? What does
this mean anyway? More importantly, why and does this happen?
The lab has a handy dandy function in the laboratory information system
(LIS) called a delta check. After the analyzing instrument sends the result to
the LIS, the LIS looks back at the patient's previous results for that particular
test. If the results differ too much from the predefined limit, it fails the delta
check. Most likely a new specimen will be requested to confirm the change.
This function is only available if the patient has the same name and medical
record number for a previous result of the same lab test.
In most cases, before the test is cancelled, the provider is consulted to be
sure this isn't an expected change based on the patient’s clinical picture.
When a new specimen is received and run, the results are again checked
against the previous test results. If the result matches the immediate past test
result, it confirms there has been a significant change in the patient’s lab
value. However, if the result does not match the immediate past result and
indeed matches the previous trend of results, it can be concluded that there
was a discrepant result and that test is cancelled and not resulted.
Depending on the test/analyte, discrepant results are indicative of a
variety of problems. It could be that the wrong patient was drawn, the
specimen was diluted with I.V. fluid (see section on I.V. contamination) or
some other pre-analytic testing error. For more information about the delta
check function and discrepant results, access this archived presentation:
4MAKING

DELTA CHECKS AN ESSENTIAL QUALITY
IMPROVMENT TOOL

Straseki, J. Making delta checks an essential quality improvement tool [Powerpoint Slides].
Retrieved from http://www.labinstitute.com/slideshows/joely_straseski.pdf
4
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Lesson 6

Read And Read Back
Critical Action Values/Panic Results

It's a BIG inconvenience and it seems like the call comes at the most
inopportune time. However, it's important for patient safety. That's why we do
it. Please be a good sport when the lab calls to report a critical action value.
Write down the patient’s name, medical record number, the test and the
critical action value. Then read this information back to the caller, as you
wrote it down on your paper. Your patient and the ordering provider is
counting on you to relay this information accurately. Remember, you will be
treating your patient based on these values.
This is a former National Patient Safety Goal of the Joint Commission. It
is good practice to continue to read back lab values when they are verbally
communicated. Check your hospital’s policy to be sure what is expected of
you.
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Lesson 7

Blood Bank

I have fond memories of working in the blood bank. It was one of my
favorite departments to work, but I digress. This is the most anal retentive
area of the lab and justifiably so. Blood bankers want every patient to get the
right blood product every time, without fail, EVER. So there are extra
precautions in place to mitigate that.
We need to know who drew the specimen and when it was collected. It
must be properly labeled with the patient's full name, medical record number,
date of birth and transfusion history, if it is known. Likewise, when a
requisition is received for blood to be issued, we take our time to verify the
patient's name, medical record number, date of birth, blood type, unit type,
and unit number. This verification step is necessary at issue and before
administration, to catch any mistakes. PLEASE be just as diligent as we are
when you administer the blood to the patient. Use a 2-person verification
system to confirm the right unit and right blood type is being given to the
right patient using the read and read back method. Review your
organization’s blood administration policy and follow it exactly.
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Lesson 8

Specimen Cups

Urine, stool, body fluids, etc. go down to the lab in specimen cups. The
mention of these things probably has you making a squinchy face. “It’s my
favorite job to collect these specimens and process them” said no one, ever. So
PLEASE help the laboratorians as much as possible and make sure you screw
the lid on tight. Also, be sure to label it correctly with your patient’s name,
medical record number and the test that has been ordered. Please also place
the label on the container and not on the lid.
Once you are sure your specimen cup(s) are securely closed and properly
labeled, send the specimen to the lab right away. Specimens that sit for too
long can become inadequate for testing. Delayed transport offers an
opportunity for bacteria to grow and specimen quality can deteriorate. Fresh
specimens are always best for laboratory testing.
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Lesson 9

Special Specimen Handling Requirements
Be familiar with your laboratory’s specimen handling requirements for
testing. Find out if there is an online test directory or catalog you can
reference. Some tests may:
• need to be put on ice for transport
• require a unique blood tube or specimen container
• need to be received in the lab by a certain cutoff time
• require scheduling in advance
• require more than one tube of blood
• and more
There are countless tests that require special handling, but here is a short
list of common special handling:
• 24 hour urine tests
• cerebrospinal fluid
• trace metals
• chain of command for drugs of abuse
• ammonia
• semen analysis
• cryoglobulin
• fresh tissue
If you’re unsure about a specimen volume or special handling
requirement, please don’t hesitate to call the lab. Someone should be happy to
assist you.
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Lesson 10

Biopsy, Pap, Surgical & Anatomic Specimens

Generally speaking, these fall in the category of irreplaceable specimens.
Take extra caution when labeling and submitting these specimens for testing.
The SOURCE of the specimen is extremely important. Oftentimes more
than one biopsy is taken at a time. There should be a unique identification of
each specimen. When more than one specimen is taken, each specimen
source must be clearly marked on the container and corresponding
requisition. Of course the name and history number must match on the
container and requisition, but the source must match, as well. If a biopsy is
taken from a right forearm, the specimen container and requisition must both
say Right Forearm. If the specimen container says Right Forearm and the
requisition say Forearm only, then the lab must hunt down the doctor or nurse
to reconcile the two. This is no fun for either involved party.
Be sure these specimens get to the lab in a timely fashion. Fresh tissue
needs to be delivered to the lab as soon as it is collected. Even specimens fixed
in formalin should be delivered within 24 hours to preserve the integrity of
the specimen. Breast specimens in particular are worthy of mentioning here,
as there is a regulatory requirement for them to be processed within 48 hours.
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Treat all surgical specimens, biopsies, pap smears and other irreplaceable
specimens as if they were your own. You would not want your specimen to be
mishandled or not labeled properly. The patient is anxiously awaiting a
diagnosis that could be life-altering. We all want to get it right.
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Lesson 11

Bonus: Contribute to the Culture of Safety
In the previous chapters, we discovered some key lessons on the rationale
for some of the laboratory policies and procedures that are most likely to
interrupt your workflow. Most, if not all are predicated on safety. Safety that
not only impacts the patient, but you as a direct healthcare worker. One of
my main goals with bringing your attention to these keys lessons is to improve
the culture of safety in our healthcare institutions.
As you are probably well aware, there is a litany of adverse events that
occur each year in our hospitals, medical offices, treatment centers and the
like. If you have been in this industry for a few years, I’m sure you’ve heard of
the 1999 Institute of Medicine Report citing as many as 98,000 Americans
die each year as a result of preventable medical errors.
5News

Flash: In September 2013, The Journal for Patient
Safety reported preventable adverse events contribute to up
to 440,000 patient deaths each year.
Can you believe it? That number has more that quadrupled since the 1999
study and we cannot afford to continue on the same slow path of improving
patient safety. The time is now to make radical change. I implore you to take
stock of your current workflows as a clinician. This is relevant to you no
matter your role in healthcare delivery (nurse, physician, laboratorian,
nursing assistant, surgical tech, medical office assistant, support staff, and all
other healthcare professionals). Assess whether or not your daily tasks are
approached with patient safety as top of mind. For example:
1. When discussing care plans with colleagues, do you identify your
patient by name and date of birth or medical record number? Are you

James, J. (2013) A new, evidence-based estimate of patient harms associated with hospital care.
Journal of Patient Safety 9(3), 122-128. http://journals.lww.com/journalpatientsafety/fulltext/
2013/09000/a_new,_evidence_based_estimate_of_patient_harms.2.aspx
5
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relying on room and bed number to communicate important patient
information?
2. When selecting your patient in the medical record or electronic record,
do you use more than 1 patient identifier?
3. Are you routinely using workarounds to accomplish daily tasks because
the designated system is too cumbersome?
4. Do you feel constantly rushed while working and must cut corners to
get all your work done?

Patient Engagement
Encouraging patient and family engagement can positively impact clinical
outcomes and strongly supports a culture of safety. I encourage clinicians to
welcome patients, their family and friends as valued members of the health
care team. When you support their inclusion, it can be an added
accountability for some basic tasks. Along with the purchase of this ebook,
you have the option to download the supplemental document, 10 Tips For
Family and Friends of Hospital Patients to pass along to your patients, their family
and friends.

Page 26

Bonus: Embrace a Just Culture
Definition: a just culture recognizes that competent professionals
make mistakes and acknowledges that even competent professionals will
develop unhealthy norms (shortcuts, “routine rule violations”), but has
zero tolerance for reckless behavior. 6
In addition to assessing your own workflows and being accountable for
your actions, you can make further impact by being a receptive participant to
moving your organization towards a more just culture. There is an
overwhelming fear associated with admitting and owning mistakes in
hospitals. After all, healthcare professionals are highly educated, wellrespected pillars of the community. With that said, we are also human and
fallible.
In all fairness, the fear of admitting mistakes is largely attributed to
punitive culture. However, if we resolve to advocate for patient safety, we will
successfully move towards a more just culture throughout our healthcare
delivery system.
To gauge your mindset about just culture, consider the following:
1. Are you reporting adverse events and near misses through the official
incident reporting tool at your institution? If not, why not?
2. If you observe an unsafe practice, do you feel empowered to speak up
and stop it? If not, why not?
3. Are you engaged in unit based or organization wide safety programs?
Are you willing to take a leading role?
If you said yes to one or all three of these, congratulations on embracing a
just culture. If you can’t say yes to either of these three questions yet, please
consider how embracing these small actions could make a significant
difference in the overall culture of safety of your organization.
66

Patient Safety Net AHRQ Glossary. AHRQ.gov
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Final Thoughts
I love working in healthcare! It's in my blood and it's what I know. For over
20 years, I have lived healthcare, either navigating various organizations with
my Mom or being a patient myself, AND working as a healthcare
professional. One thing I know for sure is that our current healthcare system
is broken and can be an unsafe place for patients. That being said, no
healthcare worker wakes up with the intention to do harm to a patient at
work. The only exception is the rare individual that slips through the cracks.
In closing, I trust that you will consider these 10 short lessons as you move
about your work day. Now you know the WHY behind some of the
inconvenient rules of the lab. Hopefully you can now recognize the purpose
behind the madness. Is the lab perfect? HECK NO! But let's all work together
to take care of the patient, SAFELY. They appreciate and deserve good
quality healthcare from each of us at every encounter.
Still have unanswered questions about the lab? Email me at
meredith@msquaredhealth.com. I would love to answer your questions or
refer you to a resource that can.
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Resources
Clinical Laboratory Scientists are wonderful people and we take great
pride in our profession. By nature we are meticulous about everything we do
on the professional front. We recognize that every specimen represents a
patient and while many of us do not get to interact directly with the patient,
we take specimen quality and patient safety seriously. We are often
misunderstood for our seemingly rigid policies. However, we warmly invite
you to learn more about our profession and dispel some of the myths about
who we are and what we do.
For more information on the profession of clinical laboratory science:
Insight from the American Society for Clinical Laboratory Science
The most common clinical laboratory accrediting and governing bodies are:
• College of American Pathology (CAP)
• American Association of Blood Banks (AABB)
• Commission on Office Laboratory Accreditation (COLA)
• The Joint Commission (TJC)
These organizations provide guidance and laboratory standards:
• American Society for Clinical Pathology (ASCP)
• American Society for Clinical Laboratory Science (ASCLS)
• American Association for Clinical Chemistry (AACC)
• American Society for Microbiology (ASM)
• Clinical and Laboratory Standards Institute (CLSI)
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This ebook can be used as an independent study CE module and is
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you will receive an email with instructions on how to take a short quiz. Quiz
scores of 75% and above will receive a certificate of completion for 1 hour
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