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Abstract- Thrombocytopenia is the result of falling the number
of platelet from 150,000/microL. There are three main reasons
of thrombocytopenia, a-Decreasing of making platelet b-
Increasing of destruction platelet c-Changing of distribution
platelet. Pseudothrombocytopenia must be kept in mind too.
Both hereditary and acquired reasons help thrombocytopenia
have wide spreaded, but acquired causes are more common
with increasing age. Thrombocytopenia separates three stages
as numerical. Mild: 100,000 - 150,000/microL,Moderate:
50,000 - 100,000/microL. Severe: < 50,000/microL. However,
thrombocytopenia is not usually detected clinically until the
platelet count has fallen to levels below 100,000/microL.
Severe thrombocytopenia, such as intracerebral and intra-
abdominal bleeding may be life threatening. So diagnosing the
treatment immediately can save the life. Transfusion of
platelet may not need in all thrombocytopenias. Treatment of
the underlying disease may be sufficient. The reason of
thrombocytopenia can be temporary but also can be caused
severe diseases. Causes of thrombocytopenia change
development levels of countries, according to geographical
distribution and application centers .

Keywords- Thrombocytopenia; Etiology; Platelets, Diagnosis,
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I. INTRODUCTION

Primary immune thrombocytopenia (ITP) is a
haematological autoimmune disorder characterised by
bleeding and a low platelet count of less than 100 x 10°L .
There are several factors contributing to the onset of ITP, and
the exact mechanisms behind how host immune response turns
against own system (autoimmunity) and leads to ITP are still
incompletely understood. There is growing evidence
suggesting that the main event during ITP is a misbalanced
interaction between effectors and regulatory immune cells .
This lack of an equitable response leads to a distorted immune
tolerance, resulting in increased platelet clearance by immune
cells, as well as an impairment in thrombopoiesis. Earlier
studies suggested that a low platelet count is largely a
consequence of anti-platelet antibodies opsonizing the cells
and hence an increased clearance from the circulation .
However, lately, it has been demonstrated by many
researchers that cytotoxic T cells also play a vital role in ITP
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pathomechanism by impairing megakaryopoiesis.
Thrombocytopeniais a common finding in critically ill
veterinary patients, regardless of the diagnosis at admission.
There are four primary causes of thrombocytopenia:
hypoproliferation (lack of production), sequestration,
consumption (utilization), and destruction. Sampling or
laboratory artifact may also lead to falsely low platelet counts.
The critical care veterinarian's job is to diagnose the cause of
the thrombocytopenia, determine whether the platelet count is
low enough to intervention, and prescribe appropriate
treatment.

Heparin-induced thrombocytopenia (HIT) is a life
and limb-threatening complication of heparin exposure. Here,
we review the pathogenesis, incidence, diagnosis, and
management of HIT. The first step in thwarting devastating
complications from this entity is to maintain a high index of
clinical suspicionhe spleen harbors 30% of the total platelet
mass and splenomegaly can result in thrombocytopenia due to
platelet sequestration. Dilutional thrombocytopenia is seen
after major surgery or with transfusion of large amounts of
non-platelet-containing  blood products. Incidental or
gestational thrombocytopenia in pregnancy is characterized by
mild or moderate thrombocytopenia. Although the cause is
unknown, it should be carefully discriminated from other more
serious causes of thrombocytopenia .This review article, while
not exhaustive, aims to summarize the major and/or life-
threatening causes of thrombocytopenia and some molecularly
characterized congenital causes of thrombocytopenia.

Several conventional and nonconventional therapies
have been link to ITP pathophysiology leading to a better
understanding of ITP disease processes. T cells and dendritic
cells are the driving cells leading to the initiation and
perpetuation of ITP.A better understanding of antiplatelet auto
antibodies, particularly anti-GPV, and their relationship to ITP
disease classification are now identified.

e Strategy for Thrombocytopenia

e All patients with enterohemorrhagic diarrhea,
especially in endemic or epidemic areas forE.
coli should be admitted in specialized units.
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Epidemiological and familial histories should be
taken. Stools should be collected promptly and tested
specifically for E. coli O157:H7 with culture, Polymerase
Chain Reaction (PCR), serology and anti-O157-antibody titer
in serum. PCR and testing for anti-LPS antibodies of prevalent
serotypes should be conducted.

All patients with relapsing diarrhea associated HUS,
with the presence of a family history of the syndrome in their
family or with insidious onset should be screened for
complement proteins and ADAMTS13 protease. When
Pneumococcus infection is suspected, a bacterial culture of
sterile body fluids should be conducted.

PATHOPHYSIOLOGY
Decreased platelet production:

e Bone marrow failure presents in aplastic anemia,
PNH

e Bone marrow suppression is a feature with exposure
to certain drugs, such as valproic acid, daptomycin,
certain chemotherapy agents, and irradiation

e  Chronic alcohol abuse

e Inherited thrombocytopenia)

e Viral infection

e Systemic conditions like nutrient deficiencies (folate,
vitamin B12), sepsis, myelodysplastic syndrome
impairs platelet production in the bone marrow -
these conditions also associated with decreased
production of other cell lines leading to anemia and
leukopenia

Increased platelet destruction:

In normal conditions, platelets get removed by
monocytes/macrophages of the reticuloendothelial system.
The life span of platelets is 8 to 10 days.

In immune-mediated thrombocytopenia, anti-platelet
autoantibodies bind to platelets and megakaryocytes, resulting
in increased platelet destruction by the reticuloendothelial
system and decreased platelet production.

Anti-platelets antibodies are present in primary ITP,
drug-induced ITP, lymphoproliferative disorders, autoimmune
conditions like SLE and in chronic infections like HEP C,
HIV, and Helicobacter pylori.

Non-immune mediated increased platelet destruction
occurs in  mechanical valve replacement patients,
preeclampsia/HELLP syndrome, DIC, and thrombotic
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microangiopathy. In conditions like DIC and thrombotic
microangiopathy, increased platelet consumption within
thrombi takes place.

Dilutional thrombocytopenia:

Dilutional thrombocytopenia presents in massive
fluid resuscitation and massive blood transfusion.

Redistribution of platelets: In normal individuals, one-third
of platelet mass is in the spleen. In conditions that cause
splenomegaly and increases spleen congestion (cirrhosis)
results in increased platelet mass in spleen and a decrease in
circulating platelets.

Thrombocytopenia is caused by several mechanisms.
The two most common ones are decreased production in the
bone marrow and increased destruction of platelets (immune
thrombocytopenia purpura, drug induced, etc) in the peripheral
blood. Thrombocytopenia due to dilution can occur in patients
receiving multiple transfusions or in pregnant women as a
result of increased plasma volume. Platelets are consumed in
hypersplenism and disseminated intravascular coagulation.
Pseudo or spurious thrombocytopenia is a relatively common
cause of thrombocytopenia due to EDTA related platelet
clumping . Review of peripheral smear is diagnostic. Total
platelet mass in the body is regulated by the balance between
production and clearance of platelets. In hypoplastic
thrombocytopenias, such as aplastic anemia or chemotherapy-
induced thrombocytopenia, platelet counts are decreased due
to reduced platelet production. In ITP, platelet mass shrinks as
a result of accelerated platelet clearance, which is mainly due
to autoantibody-mediated destruction by macrophages in
spleen, and moderately impaired platelet production due to
antibody- and/or cytotoxic T cell-mediated megakaryocytic
damage.

Opsonized platelets by autoantibodies are destroyed
by macrophages in spleen and peptide fragments expressed
with MHC class Il stimulate helper T cells, following
activation of autoreactive B cells. Impaired Tregs fail to
suppress this vicious cycle. Autoantibodies also suppress
megakaryocytopoiesis. Autoreactive cytotoxic T cells may
play a role in the destruction of platelets and megakaryocytes.
Thrombopoietin  receptor (TPO-R) agonists stimulate
megakaryocyte proliferation and maturation. Rituximab
targets CD20-positive B cells.

TYPES OF THROMBOCYTOPENIA

Idiopathic (or immune) thrombocytopenic purpura (ITP) -
Immune thrombocytopenia (ITP) is a disorder that can lead to
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easy or excessive bruising and bleeding. The bleeding results
from unusually low levels of platelets — the cells that help
blood clot.

Formerly known as idiopathic thrombocytopenic
purpura, ITP can cause purple bruises, as well as tiny reddish-
purple dots that look like a rash.

Children may develop ITP after a viral infection and
usually recover fully without treatment. In adults, the disorder
is often long term.

If you don't have signs of bleeding and your platelet
count isn't too low, you may not need any treatment. If your
symptoms are more severe, treatment may include
medications to boost your platelet count or surgery to remove
your spleen.

Thrombotic thrombocytopenic purpura (TTP) -

Thrombotic thrombocytopenic purpura (TTP) is a
rare blood disorder. In TTP, blood clots form in small blood
vessels throughout the body.

The clots can limit or block the flow of oxygen-rich
blood to the body's organs, such as the brain, Kidneys, and
heart. As a result, serious health problems can develop.

The increased clotting that occurs in TTP also uses
up platelets (PLATE-lets) in the blood. Platelets are blood cell
fragments that help form blood clots. These cell fragments
stick together to seal small cuts and breaks on blood vessel
walls and stop bleeding.

With fewer platelets available in the blood, bleeding
problems can occur. People who have TTP may bleed inside
their bodies, underneath the skin, or from the surface of the
skin. When cut or injured, they also may bleed longer than
normal.

"Thrombotic" (throm-BOT-ik) refers to the blood
clots that form. "Thrombocytopenic" (throm-bo-cy-toe-PEE-
nick) means the blood has a lower than normal number of
platelets. "Purpura” (PURR-purr-ah) refers to purple bruises
caused by bleeding under the skin.

Bleeding under the skin also can cause tiny red or
purple dots on the skin. These pinpoint-sized dots are called
petechiae (peh-TEE-kee-ay). Petechiae may look like a rash.

Haemolytic Uraemic Syndrome (HUS) -Atypical
hemolytic-uremic syndrome is a disease that primarily affects
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kidney function. This condition, which can occur at any age,
causes abnormal blood clots (thrombi) to form in small blood
vessels in the kidneys. These clots can cause serious medical
problems if they restrict or block blood flow. Atypical
hemolytic-uremic  syndrome iAtypical hemolytic-uremic
syndrome is a disease that primarily affects kidney function.
This condition, which can occur at any age, causes abnormal
blood clots (thrombi) to form in small blood vessels in the
kidneys. These clots can cause serious medical problems if
they restrict or block blood flow. Atypical hemolytic-uremic
syndrome is characterized by three major features related to
abnormal clotting: hemolytic anemia, thrombocytopenia, and
kidney failure.

Hemolytic anemia occurs when red blood cells break
down (undergo hemolysis) prematurely. In atypical hemolytic-
uremic syndrome, red blood cells can break apart as they
squeeze past clots within small blood vessels. Anemia results
if these cells are destroyed faster than the body can replace
them. can lead to unusually pale skin (pallor), yellowing of the
eyes and skin (jaundice), fatigue, shortness of breath, and a
rapid heart rate.

Thrombocytopenia is a reduced level of circulating
platelets, which are cells that normally assist with blood
clotting. In people with atypical hemolytic-uremic syndrome,
fewer platelets are available in the bloodstream because a
large number of platelets are used to make abnormal clots.
Thrombocytopenia can cause easy bruising and abnormal
bleeding.

Thrombocytopenia is a reduced level of circulating
platelets, which are cells that normally assist with blood
clotting. In people with atypical hemolytic-uremic syndrome,
fewer platelets are available in the bloodstream because a
large number of platelets are used to make abnormal clots.
Thrombocytopenia can cause easy bruising and abnormal
bleeding.

As a result of clot formation in small blood vessels,
people with atypical hemolytic-uremic syndrome experience
kidney damage and acute kidney failure that lead to end-stage
renal disease (ESRD) in about half of all cases.

Dignostic Testing-

Although there is no test capable of reliably
diagnosing ITP, a laboratory evaluation is recommended at
diagnosis to screen for potential causes of secondary ITP,
uncover infections resulting in thrombocytopenia that may
resolve with proper treatment, and rule out other causes of
thrombocytopenia.[4] [5] Alternative causes of
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thrombocytopenia, and the recommended assessments to rule
out these disorders.

Thrombocytopenia is a common problem in
cardiovascular patients, but the etiology and management of
this condition may be different than those in other populations.
Around the time that percutaneous coronary interventions are
performed, the drugs most commonly associated with
thrombocytopenia are the glycoprotein (GP) Ilb/Illa receptor
inhibitors and heparin. Thienopyridines only rarely cause
thrombocytopenia.  Patients with non-ST-elevation acute
coronary syndromes may be exposed to prolonged heparin
infusions, GPIIb/llla inhibitors, and thienopyridines. After
open-heart surgery, as opposed to other surgical procedures,
the platelet count falls, primarily due to platelet damage and
destruction in the bypass circuit and hemodilution.

Immune thrombocytopenia

1. Assess pretest probability for HIT (e.g., using the 4Ts).
Patients with a low pretest probability (score <3) need no
further testing and heparin can be maintained.

2. If the EIA is negative, HIT is very unlikely and heparin
can be maintained. A positive result in a screening EIA
indicates the presence of anti-PF4/heparin antibodies. If
an 1gG EIA is weakly positive (OD<1.0), the antibodies
are most likely non-platelet-activating. A confirmatory
step using high heparin should be performed; if reactivity
is not inhibited, HIT is very unlikely and heparin can be
maintained.

3. An IgG EIA (OD>1.0) indicates an increased risk for
platelet-activating antibodies. These sera should ideally
be assessed by a washed platelet activation assay.
Demonstration of platelet-activating antibodies makes
HIT very likely. A negative functional assay makes HIT
unlikely and heparin can be maintained/restarted.

4. Clinical reassessment should support a final confirmation
or exclusion of the diagnosis. However, it is a
misconception to automatically retest patients whose EIA
is negative (as the EIA is positive even during the earliest
phase of HIT)
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Table 1
Alternative etiologies of isolated thrombocytopenia to

consider in the diagnosis of immune thrombocytopenia
Alter native diagnosis

Chranic infactions

Recommended

Serslogic evaluation far HIV,

testing to

More sensitive H._ pplori testing

=HN HOV, and H_ pryleei
=HOV

=Helicobacter pylari

History and physical

examination

on history an ical

ng leg. uitrascund)in

Chronic fver diseme History and physica Liver imiags

camem suspicious for acoult Feer

exarmination

dimamme

Splenomegaly Abdaminal ultrasound to assess

Mabignancy evaluation a5 indicated

1 histary and physical

anemia, leukemia, Gaucher's dsamel

Substances and drugs History

s indicated based on history

» Prescription medications g, valproic

= Enviranmental toxin exposurs

Heamolytic uremic Syndrom - All patients with
enterohemorrhagic diarrhea, especially in endemic or
epidemic areas for E. coli should be admitted in specialized
units.

Epidemiological and familial histories should be
taken. Stools should be collected promptly and tested
specifically for E. coli O157:H7 with culture, Polymerase
Chain Reaction (PCR), serology and anti-O157-antibody titer
in serum. PCR and testing for anti-LPS antibodies of prevalent
serotypes should be conducted.

All patients with relapsing diarrhea associated HUS,
with the presence of a family history of the syndrome in their
family or with insidious onset should be screened for
complement proteins and ADAMTS13 protease. When
Pneumococcus infection is suspected, a bacterial culture of
sterile body fluids should be conducted.

TREATMENT - Initial thrombopoietic  cytokines
Interleukin-1 (IL-1), IL-3, and IL-6 are pleiotropic cytokines
that act early in the phases of megakaryocytopoiesis, and they
all have in vitro thrombopoietic activity. However, clinical
application of these cytokines for the treatment of
thrombocytopenia was hampered by side-effects and/or
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marginal efficacy, and therefore these agents did not undergo
any further clinical development.

The treatment for thrombocytopenia can vary
depending on how low a person’s platelet count becomes. If
the platelet count falls within 100,000-150,000 per microliter
(u)Trusted Source of blood, the blood can still clot, meaning
that the increase in the risk of bleeding is not significant.

In these cases, a doctor may suggest monitoring the
condition rather than treating it. A person may need regular
blood tests to monitor the platelet count over time.

When the platelet count falls below 100,000 per pl, a
person may develop spontaneous bleeds. This form of
thrombocytopenia usually requires immediate treatment that
focuses on managing the cause of thrombocytopenia. The
treatment may involve:

e addressing underlying conditions, such as infections
or nutritional deficiencies

e stopping any drugs that could be reducing the platelet
count

e starting medications that stimulate platelet production

e undergoing blood or platelet transfusions

e undergoing plasma exchange therapy removing the
spleen

If someone develops moderate or severe
thrombocytopenia while pregnant, a doctor may admit them to
the hospital for monitoring. In some cases, they may
recommend early delivery.

Treatment is guided by the severity and specific
cause of the disease. Treatment focuses on eliminating the
underlying problem, whether that means discontinuing drugs
suspected to cause it or treating underlying sepsis. Diagnosis
and treatment of serious thrombocytopenia is usually directed
by a hematologist. Corticosteroids may be used to increase
platelet production. Lithium carbonate or folate may also be
used to stimulate platelet production in the bone marrow. 2

1. CONCLUSION

Management of severe thrombocytopenia remains a
significant challenge to practicing hematologists and
oncologists. Although platelet transfusions remain the
standard of care for acute management of this disorder,
administration of platelets is associated with a number of
problems including availability, cost, immunogenicity, and
transmission of infection. Additionally, there is good reason to
suspect that prevention will be a preferable option to therapy,
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much as is true in many other areas of medical practice.
Therefore, since currently available means for treating
chemotherapy-induced thrombocytopenia are inadequate,
investigators are actively developing rationally targeted
pharmacologic interventions for this problem. Despite the
somewhat naive hopes that primitive-acting cytokines might
be effective therapy for this disorder, several candidate
molecules in this regard have failed to fulfill this promise.
rHulL-11 is the only therapeutic agent currently approved for
this problem. However, treatment with rHulL-11 is associated
with significant risk of side effects and only modest efficacy.
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