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White Blood Cell (WBC) Differential «< & | sendus vouFessbark
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Also Known As: Leukocyte Differantial Count, Penpheral Differentiai, WBC Count Differential, Diff, Bloed

Differeniial, Diferential Biaod Count
Formal Name: White 8lood Cell Differential

| Anatomic Pathology
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At a Glance

Why Get Tested?

Ta help determine the cause of abnormal resulls on a white
-blood cell (WBC) count; to help diaghose and/or monitor an
“iness affecling your immuns system, such as an infection or

nfiammatory condition, or cancers (hat affect your white blood

eells, such as laukemia

When To Get Tested?

As part of a complete blood count {CBC), when you have a
routing haalih examinalion; when results of a C8C fall ouiside
the reference range; when you have any number of signs and
symptoms that may be related to a condilion affecling white
blood celis, such as infeclicn, inflammation, or cancer; whan you
are recelving treatment that is known {o affect WBCs, such as
chemotherapy

Sample Reguired?

A bload sample drewn from a vein in your arm of by a fingerstick
{children and adulls} or haslsfick (infants)

Test Prepdration Needed?

None
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What is being tested?
White blood celis (WECs), also cafted laukocytes, are cells that circulate in the Blood and $he lymghalic system that help protect the body
ageinst infectans. Thay are an important pad of the body's immune system and also have a role in inflammation, allergic respenses, and
protection ageinst cancer A WBC differential iotals the number of each of the diflerent types of WBCs in & person's sampie of blood.
There are five types of...
s £ f “h i v s see More 4
Common Questions
How is it used? +
When is it ordered? : : +
What does the test result mean? +
e Is there anything eise | should know? ‘ +
Can a white blood cell (WBC) differential be performed on samples other than blood? +
See More Common Questicns 4
Related Content
On This Site
Tasis: Wiute Blood Cell Count, Complate Blaod Count, Blood Smear, Bone Marrow Aspiration and Biopsy, lmmunophenotyping, Chromasome
Analysis b4
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There are five types of..

. R See More +

Common Questions

How is It used? -

The white blood cell differeniial is often used as parl of a complete binod count (CBC) as a genaral health check. Il may be used o heip
diagnose the cause of a high or low white hicod celt (WBC) count; as determined with a CBC. It may also be used fo help diagnosse
and/or monitor other diseases and conditions that affect one or more differer kypes of WBCs.

The five types include: neufrophds, iymphocytes, menocyies, eosinophils and basophils. {For mate details on these, sae the "What is
heing {osted?” section.}

The ditferential folais the number of each type and delermines it the cells are present in normal proportion o one another, if one cell type
is incraased or decreased, or if immature cells are present. This information is useful in helping to diagnese he specific cause of an
#ness, such as!

+ Infections caused by bacteria, viruses, fungi ar parasites

» Infiammation

« Allergies, asthma .

¢« Immune disorders (e {., auloimmunie disorders, immune deficiercy)

» Leukenya (e.@., chronic myaloid (eukemia, chronic iymphocytic leukemia)

« Myelodysplastic syndrome B

. MyeEdproIlferalive naoplasms {6.g , myelofibrosis)
Some giseases irigger & rasponse by ihe imimune system that causes an increase in certain types of WBCs. A differeniial may give clues

1o the specific cause of that imimune response. For example, it may help determine whether an infection is caused by bacteria or by
viruses.

Ciher conditions affect the production of cerlain WBCs by the bone marrow or their survival in the circulatien, resulting in eilhar an
increase or decrease in their number A differential informs the healthcere provider as to which type of WBC is low or high

An abnormal differential result may be followed by other lesis such as a blood smear, bone marrow biopsy, chromosome anakysis, of
mmunophanoiyping (e.g., flow cylometry). Thesa tests can reveal the presence of abnormal and/or immature populations of WBCs.
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There are five typas of...

See More +

Common Questions
How is it used? - +
When is it ordered? -

The differential is oRen performed as part of the complete blood count (CBC), which may be ordered al the time of a roufine health exam.

A differential may be included as parl of the CBC whan someone has general signs and symploms of an mfeclion andfor mfammalior,
such as:

* Fever, chills

» Body aches, pain

+ Headache

* A variely of other signs and symploms, depending on the sile of suspecled infeclion or inflammation
Testing may be performed when there are sigas and symploms that the healthcare provider thinks may be retated 1o a Bood andior hona
marroy disorder, autoimmune disease or othes immune disorder.

1f a differential is not done al the sams time as a CBC, it may be crdared when resulls from the CBC are nol within 1he reference ranges.

What does the test result mean? . +

is there anything else ] should know? +
Can a white blood cell {WBC) differential be performed on samples other than blood? +

See More Commeon Questions +

Related Content
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When is if ordered? + "

What does the test result mean? -
The results indicate the number and/for the percentage of sach fype of while blood cell thai is present in a person’s sample of biood.

Results of a differential are usually reporled as absolute values of the five types of WBCs ard/or may be reported as a percent of the total
. numbar of WBGs. Absolute values are calculated by miritiplying the totaf numbar of WBCs by the percantage of each type of while cefl
This information can zid in diagnosing iiness and monitoring therapy. Neulrophils typically make up the highest number of WBC, followed
by lymphocyies, then monocyles, sosinophils and basophils.

- Care must be taken when interpreting the resulls of a differential A healthcare provider wilf consider an individual's signs and symptams
‘ and medical hsstory as well as lhe dogres Lo which the cefis are increassa or decreased. A number of faciors can cause a ltansient rse or
trop in the number of any one type of call A persislent increase ar decrease vA usually prompl Turther fesling (& delenmnine the cause,

The following table gives some examples as {0 wihal the results of a differential may indicate:

. Possible Causes of High and Low WBC Differential Results

Examples of causes of a low count

5

. o I .
Type-of l&iE'C Abbreviations | Examples of causes of a high count

- - ol Kriown &s neutroghilia
’ ’ "« Actle bacleria! infections and also
soma infections caused by viruses .
and fungi " Known as neuiropania
* Infiamemation (e g., inflammatory ;2" Myslodysplastic syndrome

Lj?bweidisease, rheumeloid arthrilis) ~ + Severe, overwhalming infection {e.q.,
Neutiophils (Absoluto Neu, Polys, * Tissue deai.h {necrosis) caused by sepms--nneutrophils are usec! up}
. . neutrophil count PMNs, ANG, % trauma, major surgery, haart attack, i Beactlon 1o drugs (-e.g., peniciliin,
pescent neutrophis) Neu burns ibuprofen, phenytoin, efc.)
* Physiological (slress, figorous « Autoimmurnia disorder
exergise) + Ghemotharapy
+ Smoking + Cancer that spreads to the bone marrow
= Pragnanty—iast ftimesier or during » Aplastic anemia
labor
= Chronic laukemia (e .g., myelogenous
feukemia}
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Lyinphocylas
(Absolule vmphacyte
count, percent
lymphocytes

donocyles (Absolute :

monacyte count,
percent monocyles)

Lymphs, lym, ly,
ALC, % lymphs

Monos, AMC, %
moncs

Eosinophils {Absolute ; ‘

aosinophil tount,
percent eosinophils}

Racnnhile (Aheninte.

_ Eos, AEC, % eos

Known as lymphocytosis

+ Acute viral infections (e.g., hepatilis,
chicken pox, cytomegalovirus {CVY),
Epstein-Bare virus (EBV), harpes,
rubsellz)

+ Cetiaitbarlerial mfections (e.q.,
periussis (whooping cough),
tbarculosls {T8))

. Lymphbcyt‘;c leukemia

* Lymphoma

Knowp as monocylosis

Cifwn@p infeciions {e.g., luberculosis,
fungal infaction)

Infection withir the heart (bacterial
endocardilis)

Collagen vascular diseases (e.g.,
lupus, selerederma, theumatoid
arthritis; vasculitis)

lnﬂarlj{fnalow bowel disesse
Mont}:cy_tic feukemia

Chronic -mye[omonncytic leukemia
+ Juvenile myefomonccylic leukemia

-

Known &3 gosincphilla

« Asthina, allargies such as hay fever

+ Drug reétlions

+ inflammation of the =kin (e.g.,
eczema; defmatitis)

+ Parasitic infections

« inflammatory disorders (e.g., celiac
diseass, inflammalory bowel disease)}

» Certain malignancies/cancers

+ Hypereosinophilic myeloid necplasms

Known as basophilia
+ Rare allergic reaclions (e.g., hives,

sl allasonsd

Known as lymphopenta or lymphocytopenia
« Aufcimmune disorders {a.g., lupus,
rheumatocid adhritis)
= Infections {e.g., HIV, TB, hepatilis,
influenza)

. » Bone masrow damage (e.qg.,

chemotherapy, radiation therapy)
+ Immune deficency

- Xnown as monocylopenia

Usually, one low courd is nol medically
signihcant.

Repeated low counls can indicate:

. Qqhe mairow damage of falure
« Hawy-cell laukemia

Known 28 eosinopenia

This is oflen difficuit fo determing because
numbiars are normatly low in the bleed. One
or an occasional low number is usually nat
madically significant.

#nown as basopenia
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« Cerlain malignancies/cancers ~
= Hypereosirephilic myeloid neoplasms
Known as basophilia
* Rare allorgic reactions (e g., hives, Known as basopenia
Bascphils (Absolule  page ABC, % food allergy) - As with eosinophils, mimbers are normally
basophit eount, base + Inflammation (rheumatoid arthritis, los n the bload; usualiy not medically
percent basophils) ) ulcerative colitis} ‘ significant.
» Soma lsukemias {e.gﬂ, chronic
myeloid leukemia}
In certain cases, immature andfor abnormal forms of the cells may be present in the blood and may be delecled with a differential.
Immature forms include melamyelocyles, myelocytes, promyelocyles, andfor blasts. Further work-up (€.0., bone marrow binpsy) may ba
N necassary '
Is there anything else | shoutd know? +
Can a white blood cell (WBC) differential be performed on samples cother than blood? +
"I t have an abnormal resuit on my WBC differential, what other tests might my healthcare provider order? +
My report mentions a "left shift.” What does this mean? + .
My complete blood count {CBC} report includes a result for immature granulocytes {IG). What are they? +
Wi : W oo See Less COMMEn QUestions
Related Content
On This Site
Tests: While Biood Celt Count, Complate Blood Cnljlai, Blood Smear, Bone Marrow Aspiration and Biopsy, Immunophenotyping, Chromosome
Analysis
Conditions. Bene Marrow Disorders, Leukenia, hyeloprolifaralive Neoplasms, Lymphoma, Autommune Diseases, Alermes Y
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How is it used? +
Whet s it ordered? +
What does the iest result mean? +
Is there anything else | should know? +
Can a white blood cell (WBC) differential be performed on samples other than blood? +

. If | have an atnormal result on my WBC differential, what other tests might my healthcare provider order? +
Iﬁy report mentions a "left shift." What does this mean? -
A lsfl shilt” is a phrase used o nole that there are a high number of young, immature while blood cells present. Most commonly, this %
means that there is an infection or inlammation present and the bone marrow is producing more WBCs and releasing them inlo the biood
befcre they are fully mature This is a natural immune respanse to infection and inflammation.
My complete btood count (CBC) report Includes a resutt for immature granulocytes (IG). What are they? +

)
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Tesis: White Biaed Cell Count, Complate Binod Count, Blood Smear, Bone Marrow Aspiralion and Biopsy, Immunophenofyping, Chromosome
Analysis
Conditlions; Bone Marrow Disorders, Leukenua, Myeloproliferalive Neoplasms, Lymphoma, Auloimmune Diseases, Allergies
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National nstiute of Allergy and sfectious Diseasas: Imenune Systen:
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How is it used? +
When is it ordered? +
What does the test result mean? +
Is there anything else | should know? +
Can a white biood cell (WBC) differentiaf be performed on samgples other than blood? +
I | have an abnormal result on my WRBG dlfferem!ai, what other tests might my healthcare provider order? +
My report mentions a “left shift.” What does this mean? +
My cornpiete blood cotnt (CBC) repnrt inctudes a result for immature granulocytas [1G), What are they? -
Some aulomaled hematology analyzers report the tofef number of immatute granuiocyles (1G) present in a person's blood sample,
tmmature granulocytes are white blood cells thal have not fully developed before being released from the beae marrow into the blocd.
Thay may inclide metamyelocyles, mysiocyles, and promyeiocyles. These celis are nomally only present in tha bone marrow becausa
they are precursurs of neufrophils, the predominant type of white cells in blood. The presence of immalure granulocytes in the blood may
accur It varions diseases, such as Tleclion or a blood cancer, and thus wilt ofiers prompl fusthar vestigation, which may inciude
additional laboratory iesling. ‘
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