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The CBC indicates the amounts of white blood cells, red blood cells and platelets, the concentration
of hemoglobin, and the hematocrit the volume percentage of red blood cells. The red blood cell
indices, which indicate the average size and hemoglobin content of red blood cells, are also
reported, and a white blood cell differential, which counts the different types of white blood cells,
may be included.The results are interpreted by comparing them to reference ranges, which vary
with gender and age. Conditions like anemia and thrombocytopenia are defined by abnormal
complete blood count results. The red blood cell indices can provide information about the cause of a
persons anemia such as iron deficiency and vitamin B12 deficiency, and the results of the white
blood cell differential can help to diagnose viral, bacterial and parasitic infections and blood
disorders like leukemia. Not all results falling outside of the reference range require medical
intervention.The concentration of hemoglobin is measured, and the red blood cell indices are
calculated from measurements of red blood cells and hemoglobin. Manual tests can be used to
independently confirm abnormal results. The hematocrit can be determined manually by
centrifuging the sample and measuring the proportion of red blood cells, and in laboratories without
access to automated instruments, blood cells are counted under the microscope using a
hemocytometer.The invention of the hemocytometer in 1874 by LouisCharles Malassez simplified
the microscopic analysis of blood cells, and in the late 19th century, Paul Ehrlich and Dmitri
Leonidovich Romanowsky developed methods for staining white and red blood cells that are still
used to examine blood smears. Automated methods for measuring hemoglobin were developed in the
1920s, and Maxwell Wintrobe introduced the Wintrobe hematocrit method in 1929, which in turn
allowed him to define the red blood cell
indices.http://arichaindia.com/userfiles/70-chevelle-manual-transmission-conversion-kit.xml
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A landmark in the automation of blood cell counts was the Coulter principle, which was patented by
Wallace H. Coulter in 1953. The principle involves using electrical impedance measurements to
count blood cells and measure their sizes, a technology that remains in use in many automated
analyzers. Further research in the 1970s involved the use of optical measurements to count and
identify cells, which enabled the automation of the white blood cell differential. The red blood cells,
which carry oxygen are predominant and give rise to the colour of blood. The white blood cells are
part of the immune system. The platelets are needed to form clots, which prevent excessive
bleeding. It is also called for when a healthcare provider suspects a person has a disease that affects
blood cells, such as an infection, a bleeding disorder, or some cancers.The blood has been
centrifuged, separating it into red blood cells and plasma. Right View through the microscope of the
hemocytometer. The builtin grid simplifies counting cells by helping to keep track of which cells
have been counted. Manual platelet counts are performed in a similar manner, although some
methods leave the red blood cells intact.To measure hemoglobin manually, the sample is diluted
using reagents that destroy red blood cells to release the hemoglobin. Other chemicals are used to
convert different types of hemoglobin to one form, allowing it to be easily measured. The solution is
then placed in a measuring cuvette and the absorbance is measured at a specific wavelength, which
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depends on the type of reagent used.At primary care facilities in these regions, testing may be
limited to examination of red cell morphology and manual measurement of hemoglobin or
hematocrit, while more complex techniques like manual cell counts and differentials, and sometimes
automated cell counts, are performed at district laboratories. Regional and provincial hospitals and
academic centres typically have access to automated
analyzers.http://gartenstadt-apotheke.com/userfiles/70-chevelle-fisher-body-manual.xml

Red blood cell indices—MCV, MCH and MCHC—which describe the size of red blood cells and their
hemoglobin content, are reported along with the red blood cell distribution width RDW, which
measures the amount of variation in the sizes of red blood cells.The person was anemic.The MCH
and MCHC can be confusing; in essence the MCH is a measure of the average amount of hemoglobin
per red blood cell. The MCHC gives the average proportion of the cell that is hemoglobin.The red
blood cells are abnormally small microcytosis , have large areas of central pallor hypochromia , and
vary greatly in size anisocytosis . Polycythemia can also occur when the body produces more red
blood cells to compensate for chronically low oxygen levels in conditions like lung or heart disease,
or when a person has abnormally high levels of erythropoietin EPO, a hormone that stimulates
production of red blood cells.If the MCV is low, the anemia is termed microcytic, while anemia with
a high MCV is called macrocytic anemia. Anemia with a low MCHC is called hypochromic
anemia.The results are reported as a percentage and as an absolute number per unit
volume.Platelets are visible as small purple structures. When the wall of a blood vessel is damaged,
platelets adhere to the exposed surface at the site of injury and plug the gap.It can aid in
determining the cause of thrombocytopenia; an elevated MPV may occur when young platelets are
released into the bloodstream to compensate for increased destruction of platelets, while decreased
production of platelets due to dysfunction of the bone marrow can result in a low MPV.A reticulocyte
count is sometimes performed as part of a complete blood count, usually to investigate the cause of
a persons anemia or evaluate their response to treatment. The test can be performed manually by
staining the blood with new methylene blue, which binds to RNA, and counting the percentage of
red blood cells containing RNA under the microscope.

Platelet clumps may be counted as single platelets by automated analyzers, leading to a falsely
decreased platelet count. This can be avoided by using an alternative anticoagulant such as sodium
citrate or heparin.In 1920, a method to convert the different forms of hemoglobin to one stable form
cyanmethemoglobin or hemiglobincyanide was introduced, allowing hemoglobin levels to be
measured automatically. Hematocrit measurements had previously been described in the literature,
but Wintrobes method differed in that it used a large tube that could be massproduced to precise
specifications. The Wintrobe method involved letting the blood sit upright in a glass tube for one
hour, then centrifuging it and measuring the percentage of red blood cells versus the percentage of
plasma to determine the hematocrit.It achieved this by partitioning blood samples into two channels
one for counting red blood cells, and one for counting white blood cells and measuring hemoglobin.
However, the instrument was unreliable and difficult to maintain. In 1968, the Coulter Model S
analyzer was released and gained widespread use. Similarly to the Technicon instrument, it used
two different reaction chambers to measure hemoglobin and the two cell types. The Model S also
determined the mean cell volume using impedance measurements, which allowed the red blood cell
indices and hematocrit to be derived.Research into automating the differential count began in the
1970s and took two main approaches digital image processing and flow cytometry.Retrieved 25
January 2020. Retrieved 5 January 2020. Archived from the original on 15 July 2019. Retrieved 17
January 2020. American Association of Blood Banks. Archived from the original on 24 September
2014. Retrieved 12 July 2020. Retrieved 12 July 2020. Archived from the original on 9 October 2019.
Retrieved 26 January 2020. Archived from the original on 23 June 2020. Retrieved 23 June 2020.
Retrieved 1 January 2020. Archived from the original on 2 July 2020.
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Retrieved 12 August 2020. Archived from the original on 29 March 2020. Retrieved 29 March 2020.
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hematology 1 ed.. WileyBlackwell. ISBN 9781405196666. Fluorescence Techniques in Cell
Biology.Rosens Emergency Medicine Concepts and Clinical Practice 9 ed.. Elsevier Health
Sciences.Diagnosis of Blood and Bone Marrow Disorders. Springer. ISBN 9783319202792. By using
this site, you agree to the Terms of Use and Privacy Policy. A complete blood count, or CBC, is an
easy and very common test that screens for certain disorders that can affect your health. A CBC
determines if there are any increases or decreases in your blood cell counts. Normal values vary
depending on your age and your gender. Your lab report will tell you the normal value range for your
age and gender. A CBC can help diagnose a broad range of conditions, from anemia and infection to
cancer. The three basic types of blood cells Measuring changes in your blood cell levels can help
your doctor evaluate your overall health and detect disorders. The test measures the three basic
types of blood cells. Red blood cells Red blood cells carry oxygen throughout your body and remove
carbon dioxide. A CBC measures two components of your red blood cells hemoglobin oxygencarrying
protein hematocrit percentage of red blood cells in your blood Low levels of hemoglobin and
hematocrit are often signs of anemia, a condition that occurs when blood is deficient in iron. White
blood cells White blood cells help your body fight infection. A CBC measures the number and types
of white blood cells in your body. Any abnormal increases or decreases in the number or types of
white blood cells could be a sign of infection, inflammation, or cancer. Platelets Platelets help your
blood clot and control bleeding. When a cut stops bleeding, it’s because platelets are doing their job.
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Any changes in platelet levels can put you at risk for excessive bleeding and can be a sign of a
serious medical condition. When is a CBC ordered. Your doctor may order a CBC as part of a routine
checkup or if you have unexplained symptoms such as bleeding or bruising. A CBC can help your
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doctor do the following. Evaluate your overall health. Many doctors will order a CBC so they can
have a baseline view of your health. A CBC also helps your doctor screen for any health problems.
Diagnose a health problem. Your doctor may order a CBC if you have unexplained symptoms like
weakness, tiredness, fever, redness, swelling, bruising, or bleeding. Monitor a health problem. Your
doctor may regularly order CBCs to monitor your condition if you have been diagnosed with a
disorder that affects blood cell counts. Monitor your treatment. Certain medical treatments can
affect your blood cell counts and may require regular CBCs. Your doctor can evaluate how well your
treatment is working based on your CBC. Getting ready for a CBC Make sure to wear a shortsleeved
shirt or a shirt with sleeves that you can easily rollup. You can typically eat and drink normally
before a CBC. However, your doctor may require that you fast for a specific amount of time before
the test. That’s common if the blood sample will be used for additional testing. Your doctor will give
you specific instructions. During a CBC, a lab technician will draw blood from a vein, typically from
the inside of your elbow or from the back of your hand. The test will take only a few minutes. The
technician cleans your skin with an antiseptic wipe places an elastic band, or tourniquet, around
your upper arm to help the vein swell with blood inserts a needle in the your and collects a blood
sample in one or more vials removes the elastic band covers the area with a bandage to stop any
bleeding Label your sample and send it to a lab for analysis A blood test can be slightly
uncomfortable.

When the needle punctures your skin, you might feel a prick or pinching sensation. Some people also
feel faint or lightheaded when they see blood. Afterwards, you may have minor bruising, but it will
clear up within a few days. Most CBC results are available within a few hours to a day after testing.
For infants In young infants, a nurse will typically sterilize the heel of the foot and use a small needle
called a lancet to prick the area. The nurse will then gently squeeze the heel and collect a small
amount of blood in a vial for testing. What do the results mean. Test results will vary based on your
blood cell counts. Blood cell counts that are too high or too low could signal a wide variety of
conditions. Specialized tests are needed to diagnose a specific condition. Conditions that could cause
an abnormal CBC and may require additional testing include iron or other vitamin and mineral
deficiencies bleeding disorders heart disease autoimmune disorders bone marrow problems cancer
infection or inflammation reaction to medication If your CBC shows abnormal levels, your doctor
may order another blood test to confirm results. They may also order other tests to help further
evaluate your condition and confirm a diagnosis. Last medically reviewed on June 26, 2017 Medically
reviewed by Debra Sullivan, Ph.D., MSN, R.N., CNE, COI — Written by Danielle Moores — Updated
on September 17, 2018 related stories WBC White Blood Cell Count Eosinophil Count What It Is and
What It Means Neutropenia Blood Differential Test Red Blood Cell Count RBC Read this next WBC
White Blood Cell Count Medically reviewed by Deborah Weatherspoon, PhD, RN, CRNA, COI White
blood cells, or WBCs, are an important part of your immune system. An eosinophil is a type of white
blood cell. A eosinophil count measures the amount of eosinophil in your body. Learn how its done
and what the results can mean. READ MORE Blood Smear Medically reviewed by Stacy Sampson,
D.O.

Learn about a blood smear, including why its done, what to expect during it, and how to interpret its
results. READ MORE How Can Blood Tests Be Used for an MS Diagnosis. Medically reviewed by
Seunggu Han, MD MS shares symptoms with many other conditions, but blood tests can help narrow
your diagnosis. All rights reserved. Our website services, content, and products are for informational
purposes only. Healthline Media does not provide medical advice, diagnosis, or treatment. See
additional information. About Careers Advertise with us OUR BRANDS Healthline Medical News
Today Greatist. At the same time the hematocrit HCT is calculated via the RBC pulse height
detection method. Cytometry is used to analyze physiological and chemical characteristics of cells
and other biological particles. Flow cytometry is a method used to analyze those cells and particles
as they pass through extremely small flow cells. Wear safety glasses if there is a risk of splashing. All



specimens will be checked visually for obvious clots prior to sampling by the analyzer. Constant
rocking may alter white cell membranes, resulting in false interpretive messages. Do not ingest. If it
is showing signs of contamination or instability such as cloudiness or discoloration, replace
container. CELLPACK does not have ingredients with those characteristics. Sulfolyser is lysing
reagent that releases the hemoglobin to be measured by the SLS hemoglobin method. SULFOLYSER
does not have ingredients with those characteristics. By hemolyzing red blood cells with Lysercell
WDF and dying the white blood cell component with Fluorocell WDF, the counts and percentages of
neutrophils, lymphocytes, monocytes, eosinophils and basophils are analyzed. Lysercell WDF does
not have ingredients with those characteristics. Refer to the SDS. Refer to the SDS, CELLCLEAN
AUTO is corrosive and may cause burns to skin. Moderate hemolysis can be normal.

Deterioration is suspected when the mean of the control results is not within the assay expected
ranges after appropriate troubleshooting. However, no current tests can assure the absence of these
pathogens. XNL CHECK should be considered potentially infectious and must be handled with
precautions used for human blood as described in CDC recommendations and in compliance with the
Federal OSHA Bloodborne Pathogen Standard, 29CFR, 1910.1030. Promptly acknowledge the error
message by clicking execute to enter the reagent replace dialog box and proceed to replace the
indicated reagent. Verify that “CAPS LOCK is off. NOTE Scan Reagent Code 2 which is on the top of
the container. When complete, the dialog bos closes automatically. Analyzer will beep as
confirmation of new reagent installation. Since our instrument uses a BeyondCare Quality Monitor
application, calibration is verified each time QC is analyzed and the results fall within algorithm
specification guidelins developed for the BeyondCare Quality Monitor program. This means that
calibration verification will be verified every 24 hours. If physical recalibration is necessay, Sysmex
technicians will come to the lab and perform the calibration on site. QC and Calibration Verification
will be checked by the Supervisor weekly The resolve button becomes active if there is a QC value
outside of limits. The instructions button gives details on how to perform the troubleshooting action.
Along the bottom of the screen, the codes appearing in the chart boxes will be explained. The
BeyondCare Quality Monitor program establishes the target and limit values for the new QC lot as
soon as the first vial of each level gets analyzed. A video display is also a selectable feature. All QC
data older than 2.5 years is archived. Reports are archived for 2.5 years in BeyondCare Quality
Monitor. Reports that are older than 2.5 years can be attained by contacting Sysmex Technical
Assistance Center. Confirm the analyzer is ready.

Make smear if required. The sample must be diluted, rerun and multiplied by the dilution factor.
Note the use of dilution for linearity on the patient report. These results must be immediately
reported to the care provider and be documented in the test record as to who was contacted, the
time of contact, the person making contact, and that the results were read back. K 3 EDTA is also
acceptable. Use of other anticoagulants can yield misleading results. The blood to anticoagulant
ratio is important. Rare warm agglutinins produce the same spurious results as a cold agglutinin.
Recollect hemolyzed specimens. This may falsely elevate the WBC count and falsely decrease the
platelet count. Vortex and reanalyze. Make a 15 dilution with CELLPACK DCL. Refer to the XNL
Series Troubleshooting Manual for detailed, illustrated procedures. Do not reuse CELLCLEAN AITO
that has previously been used Document number 1346MKT, Rev. 1, June2017. What is included in a
CBC.The CBC can evaluate your overall health and detect a variety of diseases and conditions, such
as infections, anemia and leukemia. The three types of cells evaluated by the CBC include They
contain hemoglobin, a protein that transports oxygen throughout the body. The typical lifespan of an
RBC is 120 days. Thus, the bone marrow must continually produce new RBCs to replace those that
age and degrade or are lost through bleeding.An example of a common condition affecting RBCs is
anemia, which results from low red blood cell counts and low hemoglobin. Various diseases can lead
to anemia, so additional tests are often needed to determine the cause. For more details, see the
articles on Red Blood Cell Count, Hemoglobin, and Hematocrit. They help protect against infections



and also have a role in inflammation, and allergic reactions. There are five different types of WBCs
and each has a different function. They include neutrophils, lymphocytes, basophils, eosinophils, and
monocytes.

However, these numbers may temporarily shift higher or lower depending on what is going on in the
body. For instance, an infection can stimulate your bone marrow to produce a higher number of
neutrophils to fight off a bacterial infection. With allergies, there may be an increased number of
eosinophils. An increased number of lymphocytes may be produced with a viral infection. In certain
diseases, such as leukemia, abnormal immature or mature white cells may rapidly multiply. For
additional details, see the articles White Blood Cell Count and WBC Differential. When there is an
injury and bleeding begins, platelets help stop bleeding by adhering to the injury site and clumping
together to form a temporary plug. They also release chemical signals that attract and promote
clumping of additional platelets and eventually become part of a stable blood clot at the site of the
injury that remains in place until the injury heals. An excess of platelets thrombocytosis can cause
excessive clotting. For more information, see the article Platelet Count. A standard CBC includes
The WBC differential identifies and counts the number of the five types of white blood cells present
neutrophils, lymphocytes, monocytes, eosinophils, and basophils.It is a measurement of the average
size of platelets. It reflects how uniform platelets are in size. Typically, other tests are performed to
help determine the cause of abnormal results. Often, a blood smear will be examined using a
microscope. A trained laboratory professional will evaluate the appearance and physical features of
the blood cells, such as size, shape and color, noting any abnormalities that may be present. This
information gives the healthcare practitioner additional clues as to the cause of abnormal CBC
results. A CBC may be used to You may have a CBC performed when you have a routine health
examination.

The test may be ordered when you have fatigue or weakness, or easy bruising or bleeding, or when
you have signs and symptoms suggesting an infection or inflammation, to name a few examples.
Likewise, if you are being treated for a bloodrelated disorder, then a CBC may be performed
frequently to determine if the treatment is effective. Some medications can decrease WBC counts
overall. A CBC may be ordered on a regular basis to monitor these drug treatments. Depending on
the purpose of the test, a number of additional or followup tests may be ordered for further
investigation. What are they Immature granulocytes are white blood cells that have not fully
developed before being released from the bone marrow into the blood. They may include
metamyelocytes, myelocytes, and promyelocytes. These cells are normally only present in the bone
marrow because they are precursors of neutrophils, the predominant type of white cells in blood.
The presence of immature granulocytes in the blood may occur in various diseases, such as infection
or a blood cancer, and thus will often prompt further investigation, which may include additional
laboratory testing. What is it Platelets are produced in the bone marrow and are normally not
released into the bloodstream until they have matured. When platelet numbers in the blood are low
thrombocytopenia , it stimulates the bone marrow to produce platelets faster.The IPF may be used
to help a healthcare provider determine the likely cause of your thrombocytopenia Other uses are
being studied and the tests ultimate clinical utility has not yet been well determined. What is it This
test result would be one of the values reported when blood is evaluated using an automated
hematology analyzer. They exist in blood for only 12 days before becoming fully mature.

The amount of hemoglobin inside of reticulocytes can help determine your bodys iron status,
particularly the availability of iron to be incorporated into hemoglobin in developing red blood cells
in the bone marrow, within the past few days. This makes the test useful in identifying functional
iron deficiency in certain clinical conditions e.g., after treatment with erythropoietin and in
assessing iron deficiency anemia in children. Some examples include Your healthcare provider may
request that a blood smear examination be done. Other general tests to check your health and to



look for possible causes may include a comprehensive metabolic panel CMP. A few other general
examples include Some examples include a culture of the affected area e.g., blood culture, urine
culture, sputum culture , a strep test or tests for viruses such as mononucleosis or EBV. If
inflammation is suspected, then a CRP or ESR test may be done. Additional tests may be done to
check for bleeding disorders or excessive clotting disorders such as PT, PTT, von Willebrand factor
or coagulation factors. Talk to your healthcare provider about the results of your CBC, whether
additional tests are necessary, and why. Some of these conditions may require treatment, while
others may resolve on their own. The laboratory will supply the reference intervals for various age
groups, and a healthcare practitioner will take these into consideration when interpreting data.
Some variation is likely between these numbers and the reference range reported by the lab that ran
your test. Please consult your doctor. For more information on reference ranges, please read
Reference Ranges and What They Mean. They are not available for youths 018 years old due to wide
variability. See the childs lab report for reference ranges. Philadelphia, PA Elsevier Saunders; 2011.
Some variation is likely between these numbers and the reference range reported by the lab that ran
your test.

See the childs lab report for reference ranges. One or an occasional low number is usually not
medically significant. Philadelphia, PA Elsevier Saunders; 2011. Some variation is likely between
these numbers and the reference range reported by the lab that ran your test. See the childs lab
report for reference ranges. Philadelphia, PA Elsevier Saunders; 2011. However, you are currently
at Lab Tests Online. You may have been directed here by your labs website in order to provide you
with background information about the tests you had performed. You will need to return to your labs
website or portal, or contact your healthcare practitioner in order to obtain your test results. The
content on the site, which has been reviewed by laboratory scientists and other medical
professionals, provides general explanations of what results might mean for each test listed on the
site, such as what a high or low value might suggest to your healthcare practitioner about your
health or medical condition. They are typically found to the right of your results. Their meaning
comes from comparison to reference ranges. Reference ranges are the values expected for a healthy
person. By comparing your test results with reference values, you and your healthcare provider can
see if any of your test results fall outside the range of expected values. Values that are outside
expected ranges can provide clues to help identify possible conditions or diseases. This is a reason
why so few reference ranges are provided on this site.Video credit American Society of Hematology
Video credit Patient Power Video credit American Society of Hematology Learn More. Please note
when you click on the hyperlinked code, you are leaving Lab Tests Online and accessing Loinc.org.
Elevated Red Blood Cell Distribution Width as a Simple Prognostic Factor in Patients with
Symptomatic Multiple Myeloma. Biomed Research International. Available online at Accessed
January 2020.



