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ABSTRACT

Thrombocytopenia is a hematological disorder which decreases the platelet count. Normal range of platelet counts
is 150,000 to 450,000 / microL, below this cause thrombocytopenia. Platelets play an important role in the blood
clot, if there is a less platelet count body cannot form clots and bleeding will not stop. There are various causes of
thrombocytopenia; one reason might be that bone marrow is not forming enough platelets and another cause is that
the body is breaking down its platelets at a very fast rate and disorder like splenomegaly, enlargement of spleen
which traps and store too many platelets which decrease the number of platelets in the circulation and cause
thrombocytopenia. Decrease platelet counts occur due to various chemotherapeutic agents like Nitrosoureas,
Mitomycin, 5-florouracil and Thiotepa. Alcohol consumption is also one of the major causes of thrombocytopenia.
Treatment of thrombocytopenia depends upon the cause and severity of the disease, mild thrombocytopenia dose not
required any treatment, but moderate and severe thrombocytopenia required a treatment like blood or platelet
transfusions, immune globulin and corticosteroids drugs.
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INTRODUCTION

Thrombocytopenia is the disease in which thererisdaction in the platelet count or less formatidra platelet in
blood. The normal adult platelet count range is,Q80 to 450,000/microL, with mean values of 266,G0Ql
237,000/microL in females and males, respectivé]y If the platelet count is lower than the normahge cause
thrombocytopenia. Severity of Thrombocytopenia bansubdivided into 3 main groups, Platelet countveen
100,000 to 150,000/microL are defined as mild tHvonytopenia, platelet count between 50,000 to®¥ricro
as moderate thrombocytopenia and <50,000/micreessre thrombocytopenia, with a risk of bleedingbpgms

2.

Platelets play an important role in the blood cWthenever there is a cut or injury in the body gllets aggregates
together and form a clot to stop the bleeding diideire are not enough platelets in the blood, therbody cannot
form clots and bleeding will not stop. There arersmny reasons why blood does not contain enoudblela. Low
platelet counts have symptoms like:

* Bruising: red, purple, or brown (purpura)

» Petechiae: rash with small red or purple dots ém sk

» Nosebleeds

 Bleeding gums

* Bleeding from wounds for a prolonged period of tianeloesn’t stop on its own
» Heavy menstrual bleeding

* In more serious cases, internal bleeding also scecuurine, stool, rectum and some time bleedincupin the
brain also.
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There are so many cases of thrombocytopeniaginerally occurring in pregnant women, about 7 94lpregnant
women are suffering from thrombocytopenia and 1% 4hrombocytopenic neonates are born every yedi.[3,
Thrombocytopenia is complicating disease and é@attment also depend upon the cause and sevetihg dlisease,
mild thrombocytopenia dose not required any treatmeoderate and severe thrombocytopenia whergiause
bleeding occur either on the surface of the skimside the body which required a treatment like:

 Blood or platelet transfusions

» Changing medications that are causing low platzant
 Steroids: used to suppress the immune system

e Immune globulin

 Corticosteroids: block platelet antibodies

* Immune-suppressant drugs

» Splenectomy, or the surgical removal of the spleen

Since there have been a remarkable increase imutinber of cases with thrombocytopenia, this artigleprovide
an insight view about the treatment and causesmptvailable for thrombocytopenia.

PLATELETS

Thrombocytopenia is a disorder associated witheiased destruction, consumption, or decreased pioduaf
platelets. Platelets are also called thrombocyteeyTare non-nucleated cytoplasmic that play a wvitdd in
hemostasis and also involved in inflammation andhimity. Normal counts of platelets are 150,000 9,80
cells/ml in which 70 % circulates in the blood amdhaining 30 % arrest by the spleen. The life cgélplatelets is
about 7-10 days and then degraded in the liveplees [5]. The laboratory test used to assessletdtenction are
bleeding time if-vivo test) and platelet function tess.normal bleeding time indicates sufficient platedembers
or function and normal microvasculature.

First Max Schultze (German anatomist) publishedatteurate and convincing description of platelethis newly-
founded journal Archiv fiir microscopes Anatorninel865. He described “spherules” much smaller treahblood
cells that occasionally clump and may participatehie collections of fibrous material. In 1882, [&iuWBizzozero
(Italian pathologist) showed platelet being thstficomponent of blood, which adhere to damageddleessel
wallsin-vivo, and thain-vitro [6].

Platelets structure and function

Platelets are tiny pieces of red blood cells at2®@36 of the diameter of red blood cells [7]. Plateleriginate from
the cytoplasm of bone marrow, the same as red llelbénd white blood cells are produced. Platede¢sproduced
from a very large bone marrow cells called megab@ytes, about 1000 to 3000 platelets are produgethd
megakaryocytes, which are released into the bltr@és.It contains translational machinery and megakeyie
derived messenger RNA (mRNA) which is required tfog synthesis of protein but it does not containogeic
DNA. Platelets are in discord shape, an average si2eémfium in diameter and they are present in the bloodiabo
200,000/pL in humans. [8]

Internal structure of Platelet can be divided iftar zones: Peripheral zone, Sol-gel zone, Orgarmdine and
Membrane zone, which is important to stop bleedieyipheral zone contaimggycoproteins, which is required for
adhesion, activation, and aggregation. Sol-gel zmym@ain microtubules and microfilaments which nteiim the
platelet discoid shape. Organelle zone contalpha granules which contain clotting mediatorsjuned for
creating a firm plug to seal blood vessel breakse Membrane zone also contains the enzymatic sgsfem
prostaglandin synthesishfomboxane A2 synthesis). Whenever there is awmryinjn the blood vessel platelets
change shape and become round and extend longefilsmvhich make contact with the broken blood Vessd
and then form a plug to seal the broken blood V¢§8s4.

CAUSESOF THROMBOCYTOPENIA

Thetrapped platelets - Spleen is the part of lymphatic system found atsigenach under the ribs on left side. The
Spleen is a soft, spongy organ and important fointaming the body fluid balance. Spleen plays @lviole in
preventing infection by producing white blood celtsalso recycles the iron and normally filtersremoves old or
damaged blood cells from the bloodstream and dls@ ged blood cells and platelets [9]. Almost 30%the
platelets are trapped in the spleen.

Enlargement of spleen also called splenomegalgctsfall these vital functions. It traps and sttwe many

platelets, which decrease the number of platetetia circulation and cause thrombocytopenia. elaent of the
spleen can be caused by many infections like virfdction (Mononucleosis associated with glandutarer),

185



Jyothi Y. et al J. Chem. Pharm. Res,, 2016, 8(2):184-189

parasite infection such as toxoplasmosis, bactariattions such as endocarditis and cat scratebage. It is also
caused by many diseases like inflammatory diseask as sarcodosis and rheumatoid arthritis, casgeh as
leukemia and lymphoma (Hodgkin's disease), livesedse such as cirrhosis, Sclerosing cholangitilsons’

disease, biliary atresia and cystic fibrosis, irdiive disease such as Gaucher’'s disease, Niepiakrdisease,
amyloidosis or glycogen storage disease. Otheresaimelude Sickle cell splenic crisis, Banti's syorde, Felty
syndrome, trauma, such as sporting injury and cgstaibscesses. Vinyl chloride has been reportedatese
thrombocytopenia in worker who has developed vahjbride induced hepatic fibrosis with esophageaices and
splenomegaly.

Decrease production of plateletss Megakaryocytes are a large bone marrow cellsiaisdthe only one which is
responsible for the production of platelets. Supgian of megakaryocytes or bone marrow suppressidtin
decrease the production of platelets leading tontfwocytopenia.

Factors that can decrease platelet productiondieciu

Chemotherapy - Chemotherapy or radiation therapy is an impdrtause of the thrombocytopenia. Bone marrow
suppression (myelosuppression) is a common siéeteff chemotherapy it developed tumors in the broaerow,
which increase the chances of anemia, thrombocgtapand neutropenialt has been reported that some
chemotherapeutic agents can induce thrombocytopldeahiotepa which is currently in use due ®ldaw cost and
moderate effectiveness, but its major side effeatyelosuppression which is caused by absorptiamugfs through
bladder mucosa. In one research thiotepa is gigeR2t patients from whom 18 percent patients fouritth &
decrease in white blood or platelet count belowmai{10]. Some other agents like nitrosoureas, myttin and 5-
florouracil can also produce bone marrow toxicifyhe lowest blood count occurs within 7-10 days rafte
chemotherapy and recovery after 2 to 3 weeks aniisftreatment platelet transfusion is necessaty. [

Alcohol consumption — People who abuse alcohol are at a high riskeofidtological disorders. More than 80
grams of alcohol per day give toxic effects on bamarow, red blood cells, white blood cells, plateland also
produced nutritional deficiency that impair the g¢motion and function of various blood cells [12-13]

Alcohol gives direct effects on platelet and calme platelet count in the blood, impaired platefi@hction and
diminished fibrinolysis and also produced abnortigdiin membrane phospholipids and also interfeith folate
utilization. The mechanism by which alcohol workghe inhibition of platelet aggregation; it inhigbthe release of
thromboxane. It is an enzyme found in platelet had a prothrombotic activity which stimulates tlotivation of
new platelet as well as increasing platelet agdi@g#fl4].

Some other factor which decrease platelet productie[15]

« Viral infection- Chickenpox (varicella), Rubellaghatitis C, Epstein-Barr virus, HIV and parvovirus
« Deficiency of vitamin B, and folic acid

Condition like leukemia, lymphoma

» Medication — Aspirin, Ibuprofen, thiazide diuretics

» Toxic chemical- arsenic, benzene and pesticide

I ncrease breakdown of platelet-

Immune thrombocytopenia (ITP) - ITP it is an autoimmune mediated hematologicabdier, affecting platelets
and gives a low platelet count. ITP is classifisdpaimary and secondary. Primary ITP also knowmaasge ITP
(less than 6 months) generally occur in childretwken age 2 to 5 years. Every year, 3 to 8 case4(z000
estimated cases of ITP with some viral infectide [Hepatitis C, HIV, oH. Pylori have been reported. Vaccination
specially the MMR vaccine is known to trigger ITE6]. Secondary ITP (chronic ITP longer than 12 rheptis
more common in adults between the ages of 18 tpe@fs and higher in women than in men [17]. ITEsSSmated
to affect 100/ 1 million people and incidence oPIE increasing per year with age.

ITP also known as idiopathic thrombocytopenic puapassociated with antiplatelet antibodies throubé
activation of B-lymphocytes. These antibodies awstly 1IgG and directed against platelet antigercggyotein
such as GP lIb/llla and GP Ib/IX complexes. Thastbodies also affect megakaryocyte and inhildtghoduction
of platelet in bone marrow. Autoimmune hemolytieana is sometime associated with ITP which knowieens
syndrome. The most common complication of ITP éling and occurs at any location in the body.

Common symptoms of ITP are- [18]

» Prolong bleeding from cuts
* Nosebleeds
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* Bleeding from the gums after dental work

» Menstrual bleeding heavier than normal

 Fatigue

* Purple bruises on the skin or on the mucosa membtaads to bleeding in a small blood vessel utiteeskin
 Bleeding after T&A (tonsillectomy and/or adenoid®ual), menorrhagia

* Bleeding within other organs such as the liverespl

* Gingival bleeding, epistaxis, conjunctival bleedargd menorrhagia

There is no standard test for the diagnosis of Mk test is based upon the patient's medical tyisghysical
examination, complete blood count, peripheral bleptar examination and bone marrow examinatioly, alieare
used to determine the duration, type and sevefityleeding. Treatment for ITP depends upon the rigvef the
bleeding. Corticosteroids are the first line treamtin such as prednisone 1mg/kg/day for 1 to 2 wedks
immunoglobulin (IVIG) infusion (1gm/kg/d for 2 d)y@nti-RhD antibodies are used to increase thelglatount
[17].

Hemolytic uremic syndrome (HUS)—

IT is a clinical syndrome associated with the degton of red blood cell, cause hemolytic anemid give a low
platelet count, cause thrombocytopenia. Hemolytianic syndrome is an acute kidney failure oftenuodxy E.coli
bacteria with gastrointestinal infection and itmi®re common in childreronly about 10-15% patients with E.coli
infection developed HU919,20] It has been discovered more than 45 years dadtgfyounger children below 4
years of age [21].

Thrombocytopenia in pregnancy-

Thrombocytopeniain pregnancy is the second most common hematologiiaorder after anemia.
Thrombocytopenia is encountered in 7 to 10% opedignant women. Thrombocytopenia in pregnancy ecdue
to increase in thromboxane A2 which leads to failof platelet production and excessive platelesamption [22].
But the chances of bleeding complication in pregnvemmen are less than non-pregnant women due tedsed
levels of fibrinogen, factor VIII and Willebranddeor, suppressed fibrinolysis and reduced protefictivity which
leads to procoagulant state [23]. There are mésyrders that cause thrombocytopenia in pregndikeyHELLP
(hemolysis, elevated liver enzymes, low plateletinty Gestational thrombocytopenia. HELLP assodiaidth
hemolysis, elevated liver enzymes and low plateletsfects 0.5 to 0.9% of all pregnancies andaiigws in 10% of
patients with preeclampsia [24]. Preeclampsia $® @nother cause of thrombocytopenia. It is thet mosimon
cause of pregnancy-associated mortality worldwadiects up to 6% of all first pregnancies [25].

Gestational thrombocytopenia- It is considered as the most common source oftthocytopenia in pregnancy and
account for more than 75% of cases of thrombocyti@pa pregnancy [26]. During pregnancy, fall irplatelet
count is normal, but in some pregnant women platdent falls into the thrombocytopenic range whieads to
gestational thrombocytopenia. Usually occurs inrttieé second to third trimester, which will becormamal within

1 to 2 months after delivery [23]. Pathophysiolagfygestational thrombocytopenia is unknown, but canse a
decrease in platelet count below @@L [27]. Patients with the history of immune thrombocytopemave greater
chances of gestational thrombocytopenia and alsassociated with any severe adverse effect to enathfetus. It
generally do not increase the risk of bleeding mtyrdelivery, but if platelet count is too low, thgtatelet
transfusion is required to raise the count [28].

Drug induced thrombocytopenia- There are many drugs which can cause thromboegtapin which most drugs
cause thrombocytopenia by immune mechan@GRilb/Illa inhibitor-induced thrombocytopenia with24 hours of
exposure and its associated with severe thrombpempta in approximately 0.5 to 2% of cases [d9ugs like
Ethanol, quinine, quinidine, digoxitarbamazepine, ibuprofehgparin, etc. are the most common cause of drug
induced thrombocytopenia [30].

Heparin induced thrombocytopenia (HIT) occurs after heparin therapy. Heparin iscduse prevent clotting, it
reacts with platelet factor 4 (PF4) which make &pdrin-PF4” immune complex. Therefore, the bodydpoed an
antibody against the Heparin-PF4 complex; thisbaaty binds to this complex and destroyed the mE&a{8IL].

Heparin induces two types of thrombocytopenia: TypHT and Type Il HIT. Type | HIT also called aseplarin
associated thrombocytopenia (HAT)is anon-immune disorder, presents within the first dafter exposure to
heparin and return to normal spontaneously, eveh wontinuation of heparin. Type Il HIT also callbdparin
induced thrombocytopenia and thrombosis. It is mmine mediated disorder which occurs 4 to 10 détgs a
heparin exposure and seen in about 0.3 to 5% @fiaf32].
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HIT must be suspected when a patient who is rawgiveparin has a decrease in the platelet coanticplarly if
the fall is over 50% of the baseline count.

Platelet dysfunction:

Platelet dysfunction is a prolonged bleeding timepatients. It is generally occurs due to medicatimedical
condition and hematological disordd?latelet dysfunction is related with plasma cejsatasias and relates to
coating of the platelet membrane by monoclonalginst A disease associated with platelet dysfundiaremia, it
is the condition in which there isflaid, electrolyte, and hormone imbalances and bwie abnormalities, the word
uremia mean high concentration of urea and otheogeénous waste compound in blood which cause pgeld
bleeding via unknown mechanisms. Treatment involveemodialysis, cryoprecipitate administration,
or desmopressin infusion [33]. Other diseases lliker failure, kidney failure, cardiopulmonary bygsaand heart
disease, etc. also cause platelet dysfunction.

Aspirin is a non-steroidal anti inflammatory drugSAIDs) which suppress the production of prostadjiias and
thromboxanes by irreversibly inactivate the cyclggenase enzyme, it is required for prostaglandind a
thromboxane synthesis. Aspirin is most commorsgdudrug to inhibit platelet function by irrevetgilblocks the
formation of thromboxane Ain platelets and produced an inhibitory effect datglet aggregation [34]t also
makes platelet less sticky, so they don't sticletbgr, that's make aspirin useful in heart attawk stroke.

Table 1: Common Drugs causing platelet dysfunction [35-39]

Drugs M echanism of action

Amitriptyline, Imipramine,Chlorpromazine Interfere with platelet membrane or inhibit serdto
uptake.

Fluoxetine Inhibit serotonin uptake

Antibiotics-: B-lactam antibiotics, Penicillins, Nitrofurantoin Interfere with platelet membrane

Verapamil, Calcium channel blockers (Nifedipineltidzem) Inhibition of thromboxane pathway twhibition of calcium
influx

Papaverine Exchange of adenine nucleotide

Vincristin, Vinblastin, Colchicine Inhibition of phosphodiesterase

Anesthetics: Dibucaine, Procaine, Cocaine, Halathan Interfere with platelet membrane

Methylxanthines (theophylline), Dipyridamole, Sitddil, Caffeine Inhibition of phosphodiesterase,

Aspirin, NSAIDs, Moxalactam, Losartan Inhibition of thromboxane pathway

Statins: Lovastatin, Pravastatin, Simvastatin, &hti&tin, Atorvastatin, Cerivastatin Inhibit thrombae A, interfere with platelet membrane

Plasma expanders: Dextran, Hydroxyethyl starch impnt of platelet aggregation

Radiologic contrast agents: Renographin-76, Retriyi€onray 60 Impairment of platelet aggregation

Oncology drugs: Mithramycin, Daunorubicin, BCNU laipnent of platelet aggregation

Ethacrynic acid, Nitroprusside, Hydroxychloroquin€imetidine, Famotidine] Unknown mechanism

Cyproheptadine

Abciximab, Eptifibatide, and Tirofiban Integrationallb3 (GPIIb-Illa) receptor blockers

Food and additives

Foods and additives Omega-3 fatty acids, Fish oil edwRtion in TXA2 synthesis

Vitamin E, Onion Inhibition of arachidonic acid metabolism

Onion, Cumin, Turmeric, Clove | platelet thromboxane production

Garlic Inhibition of fibrinogen binding to platelets

Pseudothr ombocytopenia-

It is a phenomenon of platelet clumping which g platelet count due to the presence of antigidatantibodies
like 1gG, IgM and IgA. EDTA is a more frequent causf pseudothrombocytopenia; it is used as an @adigant,

cause cation chelation and induced conformatiohahge of a platelet membrane GPlIb-llla complex asking a
cryptic epitope. Pseudothrombocytopenia has beported both in a normal individual (Pseudothronybamgenia

is seen in approximately 0.1 % of the populatiod &n patients with a variety of disease states Bj, It is

generally occurring in patients with a viral infect, patients with hepatitis A virus infection ha¥2% chances
followed by cytomegalovirus 11.1% chances and ptgigith influenza A H1IN1 infection have a 5.6 %anobe of
Pseudothrombocytopenia [42]. Various diseasesdéqsis, multiple myeloma, acute myocardial infarctibreast
cancer, neuroendocrine carcinoma has been reprtassociate with EDTA- dependent Pseudothrombpeytia

[43].

CONCLUSION
Thrombocytopenia is a second most common hematabgdisorder after anemia. It has various causeh s
drugs, chemicals, clinical disorders, foods anditads. It can affect both male and female, but tiyolkely in

pregnant women. Understanding the auto-pathologypertant in the treatment of thrombocytopenigedfment of
thrombocytopenia depends upon the severity andittondf the patients. Corticosteroids it is thesfiline of
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therapy for thrombocytopenia usually prednisonggdsuwised, which can help raise the platelet cobyrdecreasing
the activity of the immune system and in criticases, platelet transfusion is the most suitabl®opt
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