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A megakaryocyte is a large bone marrow cell with a lobated nucleus
nsible for the production of platelets, which are necessary for




Platelets are tiny blood cells that help your body form clots to
stop bleeding.




THROMBOCYTOPENIA

Defined as a subnormal amount of platelets in the
circulating blood.

Normal platelet count: 150,000/uL to 450,000/uL .
Thrombocytopenia is defined as a platelet count <
150,000/uL

1/3 of platelets are sequestered in the spleen.

Platelet production is the function of the multinucleated
megakaryocyte.




What is low platelet count?

Platelet count below the lower limit
of normal <150,000 /uL for adult.

Degree of thrombocytopenia can be further

subdivided into:
MILD (Platelet count 100,000 to 150,000 /ulL)
MODERATE (50,000 to 99,000 /uL) and

SEVERE (<50,000 /uL) greater risk of bleeding but not
absolute.
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CONDITIONS ASSOCIATED
WITH THROMBOCYTOPENIA




Immune
thrombocytopenia
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Immune Thrombocytopenia
Purpura

» The autoantibodies are drected
against GPIb/lla (flbrinogen receptor)
and the complex GPIb/IX (von
Willebrand factor receptor).

» Antibody-coated platelets are
subsequently removed by the spleen.

» platelet production may ako be
mpaired (megakaryocyte injury by the
autoantbodies).

» common virgl or bactenal infection OR
failure of Tregulatory cels.
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ITP possible treatment

» Trealment guidelines recommend that patients receive reatment if they have any of the
following:

Significant bleeding risk.
<20 x 109/ platelets and moderate bleeding.
<10 x 1091 platelets with no bleeding symploms.

p Codicosteroids are effeclive freatments for 50-80% of individualk with either acute o
chronic ITP.

b Infravenousimmunoglobulin (IVIG) contains the pooled immunoaglobulin G (IgG)
immunoglobuling from the plasma.

r Splenectamy may be alast resor freatment for chronic TP sufferers i their platelet
counts are below 30 x 109/ L or if symploms warant if.
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Drug Induced

Thrombocytopenia
latwinn Divug {hapamn)
» Thrombocytopenia develops within n‘-‘;;?“n
hours of drug exposure if the patienthas @ s e st
been previously exposed to the drug. |

B Within one to two weeks of daily
eXposure.

» Resolves within five to seven days of
drug discontinuation.




Disseminated Intravascular Coagulation

A syndrome which complicates a range of
IlIness.

Characterized by systemic activation of
coagulation resulting in the generation of
fibrin clots that cause organ failure and
consumption of platelets and coagulation
factors resulting in bleeding.




Disseminated intravascular coagulation (DIC)

Pathophysiology el TyT TN T
e Hyper-aclivated - -
r : _ » Patients are at risk of
coogulation system bleeding and thrombosis.
» Hyper-acfivated fibrindytic
system, or both

smulfanecusly.

sCoogulafion factors and
plis comsumed as soon oS
they are mode.

* Secondary fo an
underlying disease or
condifion. Bx; sepss,
placentaabruption, snake
bites, toxin, frauma, graft vs.
host disease, and bums.
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Treatment of DIC

* Treatment of the
underlying disorder .

* Transfusion support of
Red Blood Cels or
Fresh Frozen Plasma
[FFF) to replace
coagulation factors.




Thrombotic thrombocytopenic
purpura, Hemolytic Uremic Syndrome

Acute syndromes with abnormalities in multi

organ system with microangiopathic hemolytic
anemia and thrombocytopenia.

HUS is thought by some to be the same condition
as TTP because both disorders have the same
underlying pathology.

HUS is more often associated with renal failure
(diarrhea/Shiga toxin-producing E coli)

TTP with neurological manifestations.




e Schistocytes in blood film

Microangiopathic hemolytic anemia

e Thrombocytopenia (<20 x 109/1)

LABORATORY
FINDING

® Normal Prothrombin fime (PT).

Serum bilirubin » Normal activated partial
Reticulocyte counts thromboplastin time (aPTT).




Heparin-induced
thrombocytopenia

» Asmall percentage of patients exposed to heparin (<5 percent) may develop
heparin-nduced thrombocytopenia (HIT).

» New onset thrombocytopenia in a patient exposed fo heparin within the prior
5to 10 days.

» platelet count drop 250 percent of baseline.

» necrotic skin lesions ot sites of heparin injection; and acute systemic reactions
after intravencus heparin administration.

.. -



Thrombocytopenia
IN pregnancy




Incidental thrombocytopenia during pregnancy,
(Gestational thrombocytopenia)

p Appraximalely 5 percent develop incidental thrombocylopenia.

» Defined by the following five criteria:

Mild and asymptomatic thrombocytopenia. Flatelet counts are typically >70,000/microl, with
approximately two-thirds between 130,000 and 130,000/microl.

L]

No past history of thrombocytopenia (except possibly dunng a previols pregnancy).

L]

L]

Occumence dunng lofe gestation.

No asseciation with fetd thrembocytopenia,

L]

Spontaneots resolution affer delivery.

L]



When to concern thrombocytopenia
in pregnant woman?

than 70,000/microl. /

- e renal insufficiency, hyperfension, microa ng!upuih

- | hemolytic anemia. H
¢ Thumbncﬂnpenlu + 32the hemolyst, elevated liver

W | accompanied by other enzymes, low platelef count HELLP] syndrome,

e2preeclompsia, or ¢2thrombotic
findings during pregnancy. mrgfmmﬂwgpﬁnh purpura TP,

,/..




Thrombocytopenio

In Neonates
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Neonatal Allo-immune
Thrombocytopenia

» when fetal platelets contain an anfigen e Mt
1 1 Iumlmm Im' I]'hl '.'. I I
inherited from the father that the mother i f
lacks. .'

» The motherforms IgG immunoglobulin G)
closs antiplatelet antibodies against the
‘foreign” antigen.

» oG cross the plocenta and destroy fetal
platelets that express the paternal
anfigen.

b Incidence — 1 in 1000 to 10,000 births.
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Dengue fever

Dengue fever is a mosquito-borne tropical
disease caused by the dengue virus.
Symptoms typically begin 3-14 days after
infection.

Symptoms may include a high fever,
headache, vomiting, muscle and joint pains,
and a characteristic skin rash.

Recovery generally takes 2-7 days.




Symptoms seen In
Thrombocytopenia

f a platelet count is less than

Pelechioe  biuising

f a platelet count & less than 10 x 109/L
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Do all thrombocytopenie
patients have symptoms

'DHNM'H'MIDHWE‘!H

acutely ill, hospitalized

asymptomatic, patients
solated thrombocytopenia #2auinimmune disorders, platelet comsumpfion,
22 (ITP) ?2nuttient deficiencies, 22 bone mamow suppression

thrombofic microongiopothies, from sepsis/infection, or DIT
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When to worry about bleeding?

p Patients with severe thrombocylopenia.

¢ Prior bleeding ot a similar platelet count and the presence of wel purpura [mucaosal
membranes).

» The following may be used as guides, but should net subslitute for clinical judgment based
on individual patientand disease factors:

» Surgical bleeding generally with platelet counts <50,000/microl (<100,000/microl for
some high-isk procedures such as neurosurgery or major cardiac o arthopedic
sUrgery).

» Severe spontaneous bleeding is most ikely with platelet counts 10,000/ microl.

M. -



Initial questions In
thrombocytopenia evaluation

When a patient presents with unexpected thrombocytopenia, we
want to know:

p Is the thrombocytopenia real?

-

p |5 the thrombocytopenia new?

p Are there other hematologic abnormalifies?



Pseudo-
thrombocytopenia




Pre-analytical variable leading
to false thrombocytopenia

While taking the blood sample, EDTA tube
should be inverted 5-10 times for proper
mixing of the anticoagulant and the blood.

If the tube is not mixed, small fibrin clots

may form, causing a false decrease in
platelet count.




Analytical variable leading to
false Thrombocytopenia

| ,
reeh + Cell cytoplasmic

B the platelet frggmenfg
» Microcytic RBCs

count

Giant platelet spurlous
increase in
Platelet Clumps the platelet

count




Platelets

Collection &
Transfusion




PLATELETS COLLECTION

solafion from donated blood ~ Apheresis from a donor

b One unit of platelets contain 7 x p equivalent of six or more units of
10" platelets.




INDICATION OF PLATELETS

TRANCQCEIIQINNI

» Actively bleeding patient.

» Preparation for an invasive procedure.

» Prevention of spontaneous bleeding.



PLATELETS COUNT INCREMENT

» Folowing a platelet transtusion, the platelet count should rise, with
a peak at 10 minutes fo one hourand a gradual decline over 72
hours.

» Six units of pooled platelets or one apheresis unit should increase
the platelet count by approximately 30,000/microl in an adult of
average see.

» Flotelets express ABO anfigens on their surface, as well as HLA class
| anfigens. They do not express Rh or HLA class Il antigens.

» ABO and HLA compatible platelets appecr fo cause a greater
platelet count increment in the recipient.



TAKE HOME MESSAGE

Thrombocytopenia is the drop in platelet count below the lower
limit of normal (<150,000/ulL)

Thrombocytopenia can be mild, moderate or severe depending on
the platelet count.

Thrombocytopenia results from decrease of platelet production,
increase platelets destruction, sequestration of platelets in spleen or
dilution.

Identification of the cause of thrombocytopenia is highly important
to avoid the undesirable consequences (Bleeding or Thrombosis)
Pseudo-thrombocytopenia should be recognized to avoid
unnecessary diagnostic testing and clinical concern.

Platelet transfusion is used for prophylactic or therapeutic
purposes.

Transfusion of single adult dose of platelets(six units/one
apheresis unit) should increase platelet count by 30,000/Ul.
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