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            Abstract

            
               
Background: To evaluate the common etiologies and bleeding manifestations in patients of thrombocytopenia and its clinical presentation,
                  methods of investigation, and impact of various modes of management.
               

               Materials and Methods: Total 104 patients with platelet count less than l00,000 per cu.mm. with age, more than 12 years admitted to hospital between
                  January 2010 to October 2011 were included in this study. Platelet count on automated cell counter less than 100,000 per cu.mm.
                  and confirmed in peripheral smear were included in the study. All EDTA samples were processed in Abacus junior 5 hematology
                  Analyser. Peripheral blood smear review was done for all cases. Clinical history and physical examination were collected from
                  patients and medical record files.
               

               Results: The present study included 56 male patients and 48 female patients. The most common bleeding manifestation was petechial rash
                  8.6%, hemoptysis and traumatic bleeding account for 1.9 % each, whereas 74% of patients did not present with any bleeding
                  issues. Total 66 patients presented with symptoms of fever, 73 had signs of pallor, 22 patients had splenomegaly, 16 patients
                  had hepatomegaly. Total 37.5% of patients were diagnosed with malaria and 1 patient (0.96%) was diagnosed with plasma cell
                  leukemia. Chronic liver disease, megaloblastic anaemia, ITP (Idiopathic thrombocytopenia) and chronic renal failure account
                  for 9.6%, 13.4%, 5.7% and 3.8% respectively. Total 16 patients had platelet counts less than 20000/cu.mm. and 37 patients
                  had platelet count between 60000-80000/cu.mm. Malaria (39 patients) was the major cause of thrombocytopenia. Out of 39 patients
                  with malaria 10 patients had P. Falciparum, 27 had P. Vivax and 2 patients had both. 
               

               Conclusion: Patients with a platelet count less than 100,000/cu.mm have very high chances of bleeding manifestation. Cutaneous bleed is
                  the most common manifestation. Malaria can be present with signs of thrombocytopenia. Timely and accurate diagnosis is the
                  key to the management of thrombocytopenia.
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               Introduction

            The past few decades have seen a literal explosion of interest in the structure, function, and patho-physiological role of
               the platelet. Major advances have been made in our understanding of platelet production, its differentiation from progenitor
               cells and megakaryocytes, and platelet immunology. The cell biology of platelet membrane receptor and granule constituents,
               like secreted proteins, have been extensively investigated and newer techniques of molecular biology have allowed the determination
               of the primary structure of many of the proteins involved.
            

            In mammals, the major function of platelets in hemostasis, a process in which this cell plays both a valuable mechanical and
               biochemical role. Thrombocytopenia is the most common cause of abnormal bleeding manifesting as petechiae, purpura, ecchymosis,
               epistaxis, bleeding gums, hematemesis, haematuria, etc. Thrombocytopenia is defined by clinical characteristics and patho-physiological
               mechanisms. The patient with thrombocytopenia often presents with diagnostic and management challenges simultaneously. The
               differential diagnosis is broad because, the disorders leading to thrombocytopenia are diverse, with failed production at
               one extreme and accelerated destruction at the other. Thrombocytopenia may be a benign, incidental finding in an asymptomatic
               patient or the sign of a potentially life-threatening disorder. The history, physical examination, and peripheral blood smear
               can assist the physician in determining the diagnosis and treatment. The history may reveal related illnesses, risk factors
               such as infection or drug use, or family history suggestive of congenital thrombocytopenia. The physical examination should
               concentrate on the lymphatic and hepatic and splenic systems, with the physician looking for jaundice, fever, or petechiae.
               With the review of a complete blood cell count and a peripheral smear examination, the initial work-up is completed and may
               prevent additional, unnecessary testing. Etiology-specific tests follow if needed. Serious spontaneous bleeding is usually
               a risk only in patients with platelet levels under 20,000 per mm3. More often, the smear is an important tool in the provision
               of differential diagnosis and an indication of further necessary tests. The blood smear can have an important role in the
               speedy diagnosis of certain specific infections. Otherwise, its major roles are in the differential diagnosis of anemia and
               thrombocytopenia and in the characterization of leukemia and lymphoma.1

            The study is undertaken to study the common etiologies and bleeding manifestations in patients of thrombocytopenia, keeping
               in mind the diversity of this syndrome concerning its clinical presentation, etiological factors, methods of investigation,
               and impact of various modes of management.
            

         

         
               Materials and Methods

            Total 104 patients with platelet count less than l00,000 per cu. mm. admitted to Emergency Medicine Department of S.S.G. Hospital
               (Sir Sayajirao General Hospital) between January 2010 to October 2011 were included in this study. The details of their clinical
               history, examination, and results of laboratory investigations were noted. Patients of more than 12 years of age with platelet
               count on an automated cell counter less than 100,000 per cu. mm. and confirmed in peripheral smear were included in the study.
               All EDTA samples were processed in Abacus junior 5 hematology Analyser - a fully automated cell counter, based on impedance
               principle, for generating red cell indices, total count (TC), differential count (DC), and Platelet count. Peripheral blood
               smear review was done for all cases presenting with platelet count less than l00,000 per cu. mm. Thin peripheral smears were
               made from the EDTA bulb. They were air-dried and fixed with methanol and later stained by Leishman's stain. Each smear was
               examined in detail under a microscope for Red cell morphology, Estimation of white blood cell (WBC), platelet count, detailed
               study of platelet morphology, any other abnormal cells, and WBC differential count. A thick smear was prepared from all such
               samples and stained by Giemsa stain for detection of malarial parasites. Clinical history and physical examination were collected
               from patients and medical record files. Other investigations done were also noted during their course in the hospital.
            

         

         
               Results

            The present study included 104 patients with platelet count less than 100,000 per cu.mm. on admission to S.S.G. Hospital.
               There were 56 male patients and 48 female patients. The majority of patients (39.4%) were between 20 and 29 years of age.
               The most common bleeding manifestation was petechial rash 8.6%, hemoptysis and traumatic bleeding account for 1.9 % each,
               whereas 74% of patients did not present with any bleeding issues (Table  1). 
            

            Out of 104 patients 66 patients presented with symptoms of fever, 73 had signs of pallor, 22 patients had splenomegaly, 16
               patients had hepatomegaly. On blood investigation, 7 patients (6.7%) had hemoglobin levels less than 3gm%. Total 31 patient’s
               hemoglobin was between 3.1to 6 gm% and 32 patient’s hemoglobin level was between 6.1 and 9 gm%. Total 34 patient’s hemoglobin
               level was more than 9 gm%. Out of 104 patients, 20 had a WBC count less than 3000 cells/mm3 and 25 patient’s WBC was more
               than 10000 cells/mm3. Fifty-nine patient's WBC count was between 3001 and 10000 cells/mm3. 
            

            
                  
                  Table 1

                  Common bleeding manifestations in patients of thrombocytopenia.

               

               
                     
                        
                           	
                              
                           
                            S. No.

                           
                        
                        	
                              
                           
                            Bleeding Manifestation

                           
                        
                        	
                              
                           
                           
                              Total
                              
                           

                           
                        
                        	
                              
                           
                           
                              Percentage
                              
                           

                           
                        
                     

                     
                           	
                              
                           
                            1

                           
                        
                        	
                              
                           
                            Cutaneous Bleeding / Petechial Rash

                           
                        
                        	
                              
                           
                            9

                           
                        
                        	
                              
                           
                            8.6

                           
                        
                     

                     
                           	
                              
                           
                            2

                           
                        
                        	
                              
                           
                            Melena

                           
                        
                        	
                              
                           
                            5

                           
                        
                        	
                              
                           
                            4.8

                           
                        
                     

                     
                           	
                              
                           
                            3

                           
                        
                        	
                              
                           
                            Hematemesis

                           
                        
                        	
                              
                           
                            5

                           
                        
                        	
                              
                           
                            4.8

                           
                        
                     

                     
                           	
                              
                           
                            4

                           
                        
                        	
                              
                           
                            Bleeding Gums

                           
                        
                        	
                              
                           
                            2

                           
                        
                        	
                              
                           
                            1.9

                           
                        
                     

                     
                           	
                              
                           
                            5

                           
                        
                        	
                              
                           
                            Bleeding per vagina 

                           
                        
                        	
                              
                           
                            7

                           
                        
                        	
                              
                           
                            6.7

                           
                        
                     

                     
                           	
                              
                           
                            6

                           
                        
                        	
                              
                           
                            Epistaxis

                           
                        
                        	
                              
                           
                            3

                           
                        
                        	
                              
                           
                            2.8

                           
                        
                     

                     
                           	
                              
                           
                            7

                           
                        
                        	
                              
                           
                            Haematuria

                           
                        
                        	
                              
                           
                            5

                           
                        
                        	
                              
                           
                            4.8

                           
                        
                     

                     
                           	
                              
                           
                            8

                           
                        
                        	
                              
                           
                            Haemoptysis

                           
                        
                        	
                              
                           
                            2

                           
                        
                        	
                              
                           
                            1.9

                           
                        
                     

                     
                           	
                              
                           
                            9

                           
                        
                        	
                              
                           
                            Intracranial bleed

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            0

                           
                        
                     

                     
                           	
                              
                           
                            10

                           
                        
                        	
                              
                           
                            Surgical /Traumatic Bleeding

                           
                        
                        	
                              
                           
                            2

                           
                        
                        	
                              
                           
                            1.9

                           
                        
                     

                     
                           	
                              
                           
                            11

                           
                        
                        	
                              
                           
                            No Bleeding

                           
                        
                        	
                              
                           
                            77

                           
                        
                        	
                              
                           
                            74

                           
                        
                     

                  
               

            

            Out of 104 majorities of patients (37.5%) were diagnosed with malaria and only 1 patient (0.96%) was diagnosed with plasma
               cell leukemia. Chronic liver disease, megaloblastic anaemia, ITP (Idiopathic thrombocytopenia) and chronic renal failure account
               for 9.6%, 13.4%, 5.7% and 3.8% respectively (Table  2). 
            

            
                  
                  Table 2

                  Diagnosis in patients of thrombocytopenia
                  

               

               
                     
                        
                           	
                              
                           
                            S. No.

                           
                        
                        	
                              
                           
                            Diagnosis

                           
                        
                        	
                              
                           
                            No. of Patients

                           
                        
                        	
                              
                           
                            %

                           
                        
                     

                     
                           	
                              
                           
                            1

                           
                        
                        	
                              
                           
                            ITP

                           
                        
                        	
                              
                           
                            6

                           
                        
                        	
                              
                           
                            5.7

                           
                        
                     

                     
                           	
                              
                           
                            2

                           
                        
                        	
                              
                           
                            HIV

                           
                        
                        	
                              
                           
                            3

                           
                        
                        	
                              
                           
                            2.8

                           
                        
                     

                     
                           	
                              
                           
                            3

                           
                        
                        	
                              
                           
                            CML/AML

                           
                        
                        	
                              
                           
                            3

                           
                        
                        	
                              
                           
                            2.8

                           
                        
                     

                     
                           	
                              
                           
                            4

                           
                        
                        	
                              
                           
                            Pregnancy

                           
                        
                        	
                              
                           
                            2

                           
                        
                        	
                              
                           
                            1.9

                           
                        
                     

                     
                           	
                              
                           
                            5

                           
                        
                        	
                              
                           
                            Chronic liver disease 

                           
                        
                        	
                              
                           
                            10

                           
                        
                        	
                              
                           
                            9.6

                           
                        
                     

                     
                           	
                              
                           
                            6

                           
                        
                        	
                              
                           
                            Malaria

                           
                        
                        	
                              
                           
                            39

                           
                        
                        	
                              
                           
                            37.5

                           
                        
                     

                     
                           	
                              
                           
                            7

                           
                        
                        	
                              
                           
                            Apastic Anaemia

                           
                        
                        	
                              
                           
                            3

                           
                        
                        	
                              
                           
                            2.8

                           
                        
                     

                     
                           	
                              
                           
                            8

                           
                        
                        	
                              
                           
                            Megaloblastic Anaemia

                           
                        
                        	
                              
                           
                            14

                           
                        
                        	
                              
                           
                            13.4

                           
                        
                     

                     
                           	
                              
                           
                            9

                           
                        
                        	
                              
                           
                            DIC

                           
                        
                        	
                              
                           
                            3

                           
                        
                        	
                              
                           
                            2.8

                           
                        
                     

                     
                           	
                              
                           
                            10

                           
                        
                        	
                              
                           
                            Dengue / Viral Fever

                           
                        
                        	
                              
                           
                            6

                           
                        
                        	
                              
                           
                            5.7

                           
                        
                     

                     
                           	
                              
                           
                            11

                           
                        
                        	
                              
                           
                            Drug Induced

                           
                        
                        	
                              
                           
                            2"

                           
                        
                        	
                              
                           
                            1.9

                           
                        
                     

                     
                           	
                              
                           
                            12

                           
                        
                        	
                              
                           
                            Chronic renal failure 

                           
                        
                        	
                              
                           
                            4

                           
                        
                        	
                              
                           
                            3.8

                           
                        
                     

                     
                           	
                              
                           
                            13

                           
                        
                        	
                              
                           
                            Snake Bite

                           
                        
                        	
                              
                           
                            2

                           
                        
                        	
                              
                           
                            1.9

                           
                        
                     

                     
                           	
                              
                           
                            14

                           
                        
                        	
                              
                           
                            Sickle

                           
                        
                        	
                              
                           
                            3

                           
                        
                        	
                              
                           
                            2.8

                           
                        
                     

                     
                           	
                              
                           
                            15

                           
                        
                        	
                              
                           
                            Sepsis

                           
                        
                        	
                              
                           
                            3

                           
                        
                        	
                              
                           
                            2.9

                           
                        
                     

                     
                           	
                              
                           
                            16

                           
                        
                        	
                              
                           
                            Plasma Cell Leukemia

                           
                        
                        	
                              
                           
                            1

                           
                        
                        	
                              
                           
                            0.96

                           
                        
                     

                     
                           	
                              
                           
                            

                           
                        
                        	
                              
                           
                            Total

                           
                        
                        	
                              
                           
                            104

                           
                        
                        	
                              
                           
                            

                           
                        
                     

                  
               

               

            

            

            Total 16 patients had platelet counts less than 20000/cu.mm. and 37 patients had platelet count between 60000-80000/cu.mm.
               (Table  3 ). Malaria (39 patients) was the major cause of thrombocytopenia. Out of 39 patients of malaria 10 patients had P. Falciparum,
               27 had P. Vivax and 2 patients had both. 
            

            
                  
                  Table 3

                  Relationship of diagnosis with platelet count
                  

               

               
                     
                        
                           	
                              
                           
                           
                              Diagnosis
                              
                           

                           
                        
                        	
                              
                           
                            <20000

                           
                        
                        	
                              
                           
                            20000 to 40000

                           
                        
                        	
                              
                           
                            40000 to 60000

                           
                        
                        	
                              
                           
                            60000 to 80000

                           
                        
                        	
                              
                           
                            80000 to l lakh

                           
                        
                        	
                              
                           
                            Total

                           
                        
                     

                     
                           	
                              
                           
                            ITP

                           
                        
                        	
                              
                           
                            5

                           
                        
                        	
                              
                           
                            1

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            6

                           
                        
                     

                     
                           	
                              
                           
                            HIV

                           
                        
                        	
                              
                           
                            1

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            1

                           
                        
                        	
                              
                           
                            1

                           
                        
                        	
                              
                           
                            3

                           
                        
                     

                     
                           	
                              
                           
                            CML/AML

                           
                        
                        	
                              
                           
                            1

                           
                        
                        	
                              
                           
                            1

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            1

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            3

                           
                        
                     

                     
                           	
                              
                           
                            Pregnancy

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            1

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            1

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            2

                           
                        
                     

                     
                           	
                              
                           
                            Liver

                           
                        
                        	
                              
                           
                            1

                           
                        
                        	
                              
                           
                            1

                           
                        
                        	
                              
                           
                            4

                           
                        
                        	
                              
                           
                            3

                           
                        
                        	
                              
                           
                            1

                           
                        
                        	
                              
                           
                            10

                           
                        
                     

                     
                           	
                              
                           
                            Malaria

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            5

                           
                        
                        	
                              
                           
                            10

                           
                        
                        	
                              
                           
                            17

                           
                        
                        	
                              
                           
                            7

                           
                        
                        	
                              
                           
                            39

                           
                        
                     

                     
                           	
                              
                           
                            Apastic Anemia

                           
                        
                        	
                              
                           
                            3

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            3

                           
                        
                     

                     
                           	
                              
                           
                           Megaloblastic Anemia

                           
                        
                        	
                              
                           
                            4

                           
                        
                        	
                              
                           
                            2

                           
                        
                        	
                              
                           
                            3

                           
                        
                        	
                              
                           
                            4

                           
                        
                        	
                              
                           
                            1

                           
                        
                        	
                              
                           
                            14

                           
                        
                     

                     
                           	
                              
                           
                            DIC

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            2

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            1

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            3

                           
                        
                     

                     
                           	
                              
                           
                            Dengue/ Viral fever

                           
                        
                        	
                              
                           
                            1

                           
                        
                        	
                              
                           
                            2

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            1

                           
                        
                        	
                              
                           
                            2

                           
                        
                        	
                              
                           
                            6

                           
                        
                     

                     
                           	
                              
                           
                            Drug Induced

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            1

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            1

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            2

                           
                        
                     

                     
                           	
                              
                           
                            ARF/CRF

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            1

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            2

                           
                        
                        	
                              
                           
                            3

                           
                        
                     

                     
                           	
                              
                           
                            Snake Bite

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            2

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            2

                           
                        
                     

                     
                           	
                              
                           
                            Sickle

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            3

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            3

                           
                        
                     

                     
                           	
                              
                           
                            Sepsis

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            1

                           
                        
                        	
                              
                           
                            1

                           
                        
                        	
                              
                           
                            2

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            4

                           
                        
                     

                     
                           	
                              
                           
                            Plasma Cell Leukemia

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            1

                           
                        
                        	
                              
                           
                            1

                           
                        
                     

                     
                           	
                              
                           
                            Total

                           
                        
                        	
                              
                           
                            16

                           
                        
                        	
                              
                           
                            18

                           
                        
                        	
                              
                           
                            18

                           
                        
                        	
                              
                           
                            37

                           
                        
                        	
                              
                           
                            15

                           
                        
                        	
                              
                           
                            

                           
                        
                     

                  
               

               

            

            

         

         
               Discussion

            The normal hemostatic mechanism maintaining blood in, a fluid state and controlling physiological blood loss as well as preventing
               abnormal bleeding in the body by many mechanisms like primary hemostatic plug formation which involves vessel wall, adherence,
               and aggregation of platelets at the site of injury in presence of von-Willebrand factor, activation of coagulation cascade
               leading to fibrin clot sealing the injured site, keeping a balance between formation of fibrin clot and control of fibrinolysis
               to restore the patency of the vessel. Spontaneous bleeding or bleeding with trivial injury may occur if there is any defect
               in the above-mentioned hemostatic mechanism. A platelet-related disorder like thrombocytopenia, platelet functional disorders
               & thrombocythemia are important causes of bleeding manifestation presented by patients with a variety of identifiable and
               idiopathic diseases. Hence, it was selected as the subject for analysis in the present study.
            

            In the present study majority number of the patients were between the age group of 20 to 29 years of total patients (39.4%).
               The average age in our study was 30.6 years. In the present study, the males predominated over the females with a ratio of
               1.16: 1. Diseases like I.T.P, S.L.E may show a female predilection, whereas alcoholism, cirrhosis may show male predominance.
               There is no specific sex preponderance with H.I.V, drug-induced problems, or D.I.C.
            

            Lohitashwa SB et al2 in their study of thrombocytopenia found that 49% of patients who had a platelet count less than 150,000/cu.mm. had bleeding
               manifestation. Amongst it, petechiae were most common; seen in 63% of patients followed by hematuria and epistaxis. Magboolalam
               et al3 reported that epistaxis is the most common bleeding manifestation in their study whereas Mohammad Ali et al4 reported petechiae to be the most common in his observational study, followed by ecchymosis, epistaxis, gum bleeding, haematuria,
               melena and bleeding per vagina in decreasing frequency. Siddermaiah et al found cutaneous bleeding to be most common during
               their study.
            

            In the present study, amongst all bleeding manifestations, cutaneous bleeding either petechiae or ecchymosis was the most
               common presenting symptom in 8.7% of patients. Other manifestations included per vaginal bleeding in 6.8% haematuria, melena,
               and hematemesis in 4.8%, epistaxis in 2.9%, bleeding gums, hemoptysis, and post-traumatic bleeding in 1.9% of patients each.
               An interesting observation was that as many as 74% of patients did not have bleeding manifestations despite a low platelet
               count.
            

            Failure of hemostatic mechanism can lead to a variety of bleeding manifestations as ranging from mild petechiae and nose bleed
               to life-threatening intracranial hemorrhages. The type of bleeding manifestations depends on underlying hemostatic abnormalities.
               Moreover, coagulation defects result in haemarthrosis, spontaneous retroperitoneal bleeding, and deep hematomas. The bleeding
               usually occurs after some delay of sustaining injury. Petechiae or ecchymosis in skin generally does not occur in patients
               with functional disorders of platelet alone. In our study, cutaneous bleeding as expected in thrombocytopenic patients was
               the most frequent presenting problem. The most common etiology included I.T.P.
            

            Hematemesis and melena usually occur when there is underlying chronic liver disease and/or associated coagulation defect as
               is observed in 5 of our patients with chronic liver disease. When hematemesis and/or melena occur in thrombocytopenic patients,
               the platelet count usually is very low as exemplified by 2 patients with viral fever, one patient of aplastic anemia, and
               sepsis each. Thus, Gastrointestinal bleeding in our study usually reflected underlying liver disorder.
            

            So it is apparent that mucocutaneous bleeding is the most frequent manifestation of thrombocytopenic patients. Whenever there
               is a gastrointestinal bleed usually the initial platelet count is very low as in immune thrombocytopenia, aplastic anemia
               or there is an underlying cause especially chronic liver disease responsible for it.
            

            Majority of the cases (63.4%) presented with fever followed by generalized weakness (32.3%), vomiting and bleeding manifestation
               (26%) each, chills and rigor in (20.1%), and dyspnoea in (12.5%). Physical signs included splenomegaly and pedal edema in
               21.1% of patients, icterus in (17.3%), hepatomegaly in (15.3%). This was probably related to secondary thrombocytopenia, forming
               a major group in our study. Ascites were found in 5.7% of patients, which was attributable to chronic liver disorder, petechiae
               /ecchymosis was observed in 5.7% of patients. Surprisingly, a very high prevalence of pallor was observed in our study (70%).
            

            Clinical examination forms an important part of thrombocytopenia. The type of bleeding not only gives clues about the underlying
               hemostatic aberration but also gives an idea about the quantity of blood loss. As mentioned earlier, petechiae and ecchymosis
               is an important indicator of the vessel wall or platelet defect as a cause of bleeding. Pallor reflecting underlying anemic
               state is not a feature of I T P. In our study, 5 out of 6 patients of I.T.P. showed mild to moderate pallor and all of them
               had some ongoing or recent bleeding episode. A severe degree of pallor would indicate a hematological condition like aplastic
               anemia, megaloblastic anemia, or hematological malignancy. Total 67% of patients had anemia (Hb <9 gm%). A very high prevalence
               of moderate to severe anemia was observed in our study. Twenty of our patients had abnormally low W.B.C. count (< 3000 cu.mm.)
               and most of them had aplastic anemia or megaloblastic anemia. Total 56.7% of patients had normal W.B.C. count. Abnormally
               high W.B.C. count (more than 10,000/ cu.mm) was seen in 25 of our patients. Out of them, 3 had a very high count suggestive
               of hematological malignancy.
            

            Judicious use of the laboratory is mandatory in approaching any bleeding abnormality. The basic goal is to identify hemostatic
               abnormality and then find out the underlying disease responsible for it. The screening test must include a complete blood
               count by cell counter and microscopy of thin and thick smear. The importance of W.B.C. count is in identifying disorders like
               bone marrow failure or infiltration and hematological malignancies like leukemia bags consideration.
            

            In the present study, a good microscopic examination of peripheral smear was not substituted by any of the laboratory tests
               in conditions associated with thrombocytopenia. Though we did not have a single patient with congenital platelet disorder,
               its presence is mainly picked up by microscopy with abnormal morphology of platelets. Red cell parameters like M.C.V., M.C.H.
               are important indicators in identifying the type of anemia. Total 49 patients had microcytosis and 54 had hypochromia, combine
               would suggest an underlying iron deficiency state. This would be more an indicator of iron malnutrition. On the contrary,
               iron deficiency anemia can produce a high platelet count. 19 thrombocytopenic patients had normocytic R.B.C. with or without
               anemia. Normocytic anemia and thrombocytopenia can occur in disorders like S.L.E., H.I.V., lymphoma, leukemia. With the advent
               of electronic cell counters, megaloblastic anemia has been increasingly identified. Megaloblastic anemia is an important disorder
               responsible for thrombocytopenia. 36 patients had macrocytic anemia with — having macro-ovalocytes in peripheral smear. A
               close look at the quantitative and qualitative abnormalities of W.B.C. can give further clues to the underlying disorder.
            

            A thick smear is a must in all thrombocytopenic febrile patients, especially in a peak malaria transmission season. It is
               observed in both types of malaria i.e. vivax and falciparum and therefore not a distinguishing feature between the two types.
               Most of the time, thrombocytopenia is not accompanied by bleeding manifestation. However, it is a good indicator of the malarial
               cause of fever.
            

            Total 15.3% of patients in the present study had a platelet count of less than 20,000. Amongst the group of patients having
               Platelet count less than 20,000, 6(37.5%) had cutaneous bleeding which was the most common manifestation whereas 2(12.5%)
               had hematemesis, 3(18.7%) had haematuria and an equal number had epistaxis. Bleeding gums were found in 2(12.5%) patients
               of this group, per-vaginal bleed in 5(31.2%). Haemoptysis, post-traumatic bleed, and melena was found in l(6.2%) patient of
               this group.
            

            Total 17.3% of patients had a platelet count of values between 20,000-40000. Amongst this group, 2(11.1%) had a cutaneous
               bleed and 1(5.5%) patient had hematemesis, melena, bleeding per vaginal and hemoptysis. Total 17.3% of patients had platelet
               count of values between 40,000 - 60,000. In these, 3(16.6%) had melena, 1(5.5%) had haematuria. Only 7 out of 37 patients
               having platelet counts between 60,000 to 80,000 had bleeding manifestations. 2 of this group (28.5%) had hematemesis and equal
               had haematuria. Cutaneous bleeding, post-traumatic bleeding, and bleeding per vaginal were found in 1 patient each (14.2%).
            

            None of the patients with a platelet count greater than 80,000/cu.mm had any sort of bleeding. This observation suggests that
               lower the platelet counts more the chances of developing spontaneous mucocutaneous bleeding and as the platelet count increases
               the number of patients exhibiting bleeding manifestation decrease. Bleeding in thrombocytopenic patients can however be modified
               by age, chronicity, and type of disorders, the status of vessel wall, and presence of metabolic abnormalities like uremia
               and jaundice.
            

            In Veenhoven et al study 39% of his patients had I.T.P. Similar results were found by Mohammad Ali et al.4 Helsinki et al5 supported the study of Veenhoven stating that I.T.P. was the most common cause of thrombocytopenia presenting with severe
               bleeding episodes. Magboolalam et al,3 Siddermaiah et al, and Lohitashwa SB et al2 both from India reported malaria as the most common disease-causing thrombocytopenia. These studies are comparable with the
               present study and may owe to the differences in the prevalence of different diseases in different geographic places and population
               variability.
            

            George et al6 reported drug-induced thrombocytopenia as the most common etiology while Venneri D et al proposed septicemia as the most
               common cause of thrombocytopenia. However, both these studies were conducted in intensive care units. In the present study,
               the largest groups studied were patients with malaria 37.5%. The second major group was due to patients with megaloblastic
               anemia (13.4%), liver diseases constituted 9.6% of total patients. ITP and viral fever were seen in 5.7% of patients.
            

            In the present study total of 15.3% of patients had a platelet count of less than 20,000/cu.mm. Total 5 out of 6 patients
               of ITP belonged to this group and constituted 31.25% (5 out of 16) of patients with severe thrombocytopenia. All (3 out of
               3) patients of aplastic anemia and 4 out of 14 patients of megaloblastic anemia belonged to this group contributing (18.7%)
               and (25%) respectively to this group. 17.3% of patients had platelet count between 20,000 - 40,000, in which malaria dominated
               making 27.7% of this group (5 out of 18 patients). Total 67.4% of our patients had a platelet count of more than 40,000. This
               level of platelet count is important because it is believed that chances of spontaneous bleeding because of low platelet count
               are high if the platelet count is less than 30,000.
            

            The majority of patients with liver diseases, HIV, malaria, snake bite, megaloblastic anemia had platelet count exceeding
               40,000. Malaria had a wide variety of platelet counts. 
            

            Slejifer et al in his study reported that patients who presented with severe thrombocytopenia had an acute I.T.P. which is
               comparable to our study. A variety of diseases can lower platelet count by different mechanisms. The absolute number does
               not give an idea about the nature of platelet reduction or etiological factors. However, it was observed in the present study
               that if platelet counts are severely lowered, then the possibilities are I.T.P, megaloblastic anemia, viral fever, or aplastic
               anemia. D.I.C., H.I.V., S.L.E., chronic liver disease, pregnancy, and drug induced can reduce the platelet count between 40,000
               -1,00,000. This was the reason why a majority of patients belonging to the latter group had lesser bleeding manifestation.
            

            The lowest average platelet count (10,333) was seen with patients of ITP. Other diseases in descending order of average platelet
               counts are Aplastic anemia (11,400), DIC (38,000), drug-induced thrombocytopenias (41,500), hematological malignancy (41,666),
               megaloblastic anemia (42,928), and viral fever (48,500). Rest all diseases had an average count of more than 50,000 at the
               time of admission in our study. The mean platelet count reported by Lalitha TB et al7 was 83,000 in their case of malaria, while Jadhav et al8 reported a mean platelet count of 1,09,000. The mean platelet count obtained in the present study was 63,205.
            

            Thrombocytopenia is almost invariable in malaria and so may be helpful as a sensitive but nonspecific marker. Thrombocytopenia
               should increase the suspicion of malaria, and multiple peripheral smears or a more sensitive test- like ELISA- for detection
               of parasite-specific antigen levels should be performed.9 Thrombocytopenia has been reported to be associated with malaria, with incidence ranging from 40.5-85%10, 11 with some studies reporting a lower incidence in vivax malaria as compared to falciparum malaria. 
            

            Out of a total of 39 patients with malaria 27 (69.2%) had P.vivax malaria and 10 (25.6%) had P.falciparum malaria while 2
               (5.1%) had mixed infection. Erhart. et al12 and Jadhav et al8 and Muddaiah et al studies have reported a higher frequency of P.vivax malaria ranging from 53% to 62% of the total cases
               studied. In the present study, the frequency of P.vivax was 69.2% similar to that obtained by the above-mentioned studies.
               Plasmodium falciparum and Plasmodium vivax are endemic infections in India and are associated with mild hematological abnormalities.
               Severe thrombocytopenia is common in isolated falciparum and mixed falciparum/vivax malaria, but it is very rare in isolated
               P.vivax infection. In the present study 7.4% of cases of P.vivax malaria had platelet count <40,000/cu.mm. whereas a study
               was done by Myong-don, et al13 in South Korea in 1996-1999 on 101 patients of P.vivax had only 5% fall in this group. Lower platelet counts secondary to
               isolated P.vivax malaria appear to be commoner in the Indian study.
            

            It is however to be noted that none had a platelet count less than 20,000/cu.mm. In Horstsmann's series14 the lowest count in 39 cases of vivax malaria was 44x109/l. Profound thrombocytopenia secondary to isolated vivax malaria
               have been reported from India, one with initial platelet count 5xl09/l15 and another 8x109/1, 16 these being the first and second cases of profound thrombocytopenia secondary to vivax infection reported in the literature.
               Total 70.3% of cases of vivax fell into the 40x109/l to 80x109/l category. Thrombocytopenia secondary to isolated vivax infection
               probably tends to be more severe in India.
            

            Fever-associated thrombocytopenia accounted for 66 of these cases. There were 37 males (56%) and 29 females (44%) in this
               group. In a study done by Nair PS et al 109 patients with fever-associated thrombocytopenia were studied had 69.7% of male
               patients and 30.3% of females patients. There was no patient in the below 5000/cu.mm. platelet count group in the present
               study. The percentage of patients between 50,000 to 1,00,000 platelet count were however similar being 60.6% in the present
               study and 56.8% in the study mentioned above. The commonest bleeding manifestation secondary to fever-associated thrombocytopenia
               was gastrointestinal bleed, which was seen in 9.1% of cases. The frequency of bleeding manifestation in fever-associated thrombocytopenia
               was less in the present study compared to the Nair PS et al17 study. Total 31.9% of those with fever-associated thrombocytopenia had bleeding manifestation in the present study whereas
               41.3% had bleeding manifestation in Nair PS et al17 study. Petechial rash and gastro-intestinal bleed were the most common bleeding manifestation in the Nair PS et al17 study (9.2% each). Gastrointestinal bleed was the most frequent bleeding manifestation in this study (9.1%) followed by petechial
               rash and hematuria each 6.1%. This difference in bleeding manifestations may be attributed to the etiology, as a viral fever
               associated with lower mean platelet count was the most common etiology in the above-mentioned study while malaria was the
               most common cause in our study with a higher mean platelet count. Thrombocytopenia is rarely accompanied by clinical bleeding
               or biochemical evidence of DIC. Clinical bleeding in severe malaria is not a common feature and occurs in less than 5-10%
               of individuals with severe disease.8

         

         
               Conclusion

            Thrombocytopenia is creating many challenges in patients' management with underlying pathology. Timely diagnosis is the key
               to the management of these patients. Patients with a platelet count less than 100,000 / cu.mm have very high chances of bleeding
               manifestation. The present study shows bleeding manifestation in 26% of the study population with platelet count less than
               40,000/cu.mm.,  and was less observed in patients with platelet count >80,000/cu.mm. Cutaneous bleeding was the most common
               presentation followed by, bleeding per vagina and hematuria. Malaria with 37.5% of the total number of cases was the commonest
               cause of thrombocytopenia. Megaloblastic anemia with 13.4% of the total number of cases was next common followed by liver
               disease (9.6%), viral fever, and ITP(5.7%) each. Plasmodium vivax was solely the cause for thrombocytopenia in 69.2% of patients
               with malaria and Plasmodium falciparum accounted for 25.6% of the malaria cases. Severe thrombocytopenia platelet count (<20,000/cu.mm.)
               was observed in patients with ITP, aplastic anemia, and megaloblastic anemia.
            

         

         
               
               Conflict of Interest
               
            

            There is no potential conflict of interests related to the exclusive nature of this paper.

         

         
               
               Source of Funding
               
            

            No financial support was received for the work on this manuscript.

         

      

      
         
               References

            
                  
                  
                     
                        1 
                              

                     

                     Goldstein, K H & Abramson, N,   (1996). Efficient diagnosis of thrombocytopenia. Am Fam Physician, 53(3), 915–20.
                     

                  

                  
                     
                        2 
                              

                     

                     Lohitashwa, S B, Vishwanath, B M & Srinivas, G,   (2004). A Study of Clinical and Lab Profile of Thrombocytopenia. JAPI.
                     

                  

                  
                     
                        3 
                              

                     

                     Rehman, ZU, Alam, M, Mubarik, A, Ahmed, M & Rehman, ZU,   (2001). Clinical Spectrum of  Thrombocytopenia in Adult Population of Karachi. J Coll Physicians Surg Pak , 11(10), 603–5.
                     

                  

                  
                     
                        4 
                              

                     

                     Jan, MAH,   (2004). Thrombocytopenia in adults. J Postgrad Med Inst , 18(3), 353–8.
                     

                  

                  
                     
                        5 
                              

                     

                     Helsenki, ,   (2007). Thrombocytopenia. In: EBM Guidelines. Evidence-Based Medicine [Internet].  Wiley Interscience. John Wiley & Sons.  
                     

                  

                  
                     
                        6 
                              

                     

                     George, J N, Raskob,  GE, Shah,  SR, Rizvi,  MA, Hamilton, SA & Osborne, S,   (1998). Drug-induced Thrombocytopenia: A systematic review of published case reports. Ann Intern Med, 129(11), 886–90. 10.7326/0003-4819-129-11_part_1-199812010-00009

                  

                  
                     
                        7 
                              

                     

                     Lathia, T B & Joshi, R,   (2004). Can hematological parameters discriminate malaria from nonmalarious acute febrile illness in the tropics? J Med Sci, 58(6), 239–44.
                     

                  

                  
                     
                        8 
                              

                     

                     Erhart, LM, Yingyuen, K, Chuanak, N, Buathong, N, Laoboonchai, A & Miller, RS,   (2004). Hematologic and clinical indices of malaria in a semi-immune population of Western Thailand. J Trop Med Hyg, 70(1), 8–14. 10.4269/ajtmh.2004.70.8

                  

                  
                     
                        9 
                              

                     

                     Patel, U, Gandhi, G, Friedman, S & Niranjan, S,   (2004). Thrombocytopenia in malaria. J Natl Med Assoc, 96(9), 1212–4.
                     

                  

                  
                     
                        10 
                              

                     

                     Beale, P, Cormack, J & Oldrey, T,   (1972). Thrombocytopenia in malana with immunoglobulin(IgM) changes. Br Med J, 1(5796), 345–9. 10.1136/bmj.1.5796.345

                  

                  
                     
                        11 
                              

                     

                     Kueh, Y & Yoe, K,   (1982). Hematologic alteration in acute malana. Scand J Hemato, 29, 147–52.
                     

                  

                  
                     
                        12 
                              

                     

                     Snchaikul, T, Pulket, C & Sirisatepisarn, T,   (1988). Platelet dysfunction in malaria. Southeast Asian J Trop Med Pub HIth, 19(2), 225–33.
                     

                  

                  
                     
                        13 
                              

                     

                     Oh, M D, Shin, H, Shin, D, Kim, U, Lee, S & Kim, N,   (2001). Clinical features of vivax malaria. Am J Trop Med Hyg, 65(2), 143–6.
                     

                  

                  
                     
                        14 
                              

                     

                     Horstmann, R D, Dietrich, M, Bienzle, U & Rasche, H,   (1991). Malaria induced thrombocytopenia. Blut, 42(3), 157–64. 10.1007/BF01026385

                  

                  
                     
                        15 
                              

                     

                     Kakar, A, Bhoi, S, Prakash, V & Kakar, S,   (1999). Profound thrombocytopenia in Plasmodium vivax malaria. Diagn Microbiol Infect Dis, 35(3), 243–4.
                     

                  

                  
                     
                        16 
                              

                     

                     Makkar, R P, Mukhopadhyay, S, Monga, A & Gupta, A K,   (2002). Plasmodium vivax malaria presenting with severe thrombocytopenia. Braz J Infect Dis, 6(5), 263–5.
                     

                  

                  
                     
                        17 
                              

                     

                     Naik, P S, Jain, A, Khandari, U & Kumar, V,   (2003). A study of fever associated thrombocytopenia. JAPI, 51, 1173.
                     

                  

               

            

         

      

      

   EPUB/nav.xhtml

    
      Evaluation of thrombocytopenia: A single-center experience


      
        		
          Content
        


      


    
  

