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Study on the effectiveness of transfusion program indengue patients receiving platelet transfusion
Nagarekha Kulkarni

ABSTRACT
Aims: Dengue infection is a global healthproblem affecting an estimated population of50–100 millions every year. Thrombocytopeniais an essential diagnostic criteria. Platelettransfusion is given in those patients who havehaemorrhagic manifestations along withthrombocytopenia. The aim of the study was toknow the effectiveness of platelet transfusion indengue patients. Methods: The study wasconducted during the epidemic of dengue feverfrom July 2011 to October 2011. Serologicallyconfirmed dengue cases were included in thestudy. Results: Two hundred thirty two patientswere positive for dengue serological tests ofwhich 195 (84.2%), 35 (15%), 2 (0.8%) were DF,DHF DSS respectively. One hundred eighty two(78.4%) patients received platelet transfusion.One hundred eighteen (51%) cases receivedsingle unit of platelet transfusion thoughplatelet count was between 0.2–1.0x105/mm3.Sixty four (27.5%) patients who had plateletcount <0.2x105/mm3 received multiple platelettransfusions. The patient who received multipleplatelet transfusion of 10–12 units showed posttransfusion increment of >0.5x105/mm3 andthey were discharged after 5–6 days ofhospitalization. Conclusion: This study suggests

that 51% platelet transfusions are inappropriateand it is more effective when it is given topatients with platelet count <0.2x105/mm3.Platelet transfusion practice should be basedupon platelet count and haemorrhagicmanifestations as this decreases hospitalizationof the patients and complications of dengue.
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INTRODUCTION
Dengue is the most prevalent mosquito–borne viraldisease. In recent years, dengue has become world widepublic health concern affecting an estimated populationof 50–100 million people each year. The South–Asiancountries such as India, Indonesia, Myanmar andThailand are at highest risk of dengue accounting fornearly half of the global risk [1]. In India, epidemics arebecoming more frequent and are straining the limitedresources of the public health system. Many denguecases are self–limiting but complications such ashemorrhage and shock can be life threatening [2].Based on the studies in children in Southeast Asia inthe year 1960 WHO has classified dengue cases intodengue fever (DF), dengue hemorrhagic fever (DHF)
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and dengue shock syndrome (DSS) [3]. According toWHO, dengue fever is clinically defined as an acutefebrile illness with two or more manifestations(headache, retroorbital pain, myalgia, arthralgia, rash,haemorrhagic manifestations or leucopenia) andoccuring at the same location and time as otherconfirmed cases of dengue fever. The hallmark of DHFthat differentiates it from DF is not haemorrhage as itsname suggests, but rather the increased vascularpermeability that leads to a capillary leak syndrome.DHF cases must meet all four of the following criteria: i)fever or history of fever lasting 2–7 days, ii) ahaemorrhagic tendency shown by a positive tourniquettest or spontaneous bleeding, iii) thrombocytopenia(platelet count 1x105/mm3 or less), iv) and evidence ofplasma leakage shown either by haemoconcentrationwith substantial changes in serial measurements ofpackedcell volume or by the development of pleuraleffusion, ascites or both. DHF is further classified intofour severity grades according to the presence orabsence of spontaneous bleeding and the severity ofplasma leakage.The DSS refers to DHF grade III and grade IV, inwhich shock is present along with four DHFdefiningcriteria. Moderate shock, identified by narrowing of thepulse pressure or hypotension for age, is present ingrade III DHF, whereas profound shock with nodetectable pulse or blood pressure is present in grade IVDHF.The clinical diagnosis of DF/DHF especially in theearly phase of illness is not easy. Thrombocytopenia isan essential dagnostic criteria for DHF [2]. In theconfirmed DHF cases, Samsie et al. in Jakarata,observed thrombocytopenia in 9% cases on admissionand in 38% during hospitalization [4]. Bleeding is one ofthe dreaded complication and is associated with highermortality in DHF/DSS. Bleeding manifestations arehighly variable and do not always correlate with thelaboratory abnormalities in the coagulation profile.Platelet transfusion is given in those patients who iseither bleeding or having other haemorrhagic symptomsalong with thrombocytopenia [5]. There is shortage ofblood and blood components in most of the developingworld. The resources are inadequate in terms of meetingthe ever growing demand of blood componentsespecially platelets. Appropriate use of bloodcomponents is required to ensure their availability forneedy patients as well as to avoid the unnecessary riskof transfusion transmitted diseases [6].The aim of the study was to evaluate the effectivenessof platelet transfusion in dengue patients.

MATERIALS AND METHODS
The study included clinically suspected cases ofdengue infection who had come with a requisition forplatelet transfusion to the blood bank between July 2011to October 2011 at Medical College Hospital blood bank.Cases who were positive for dengue serological testswere included in the study and rest were excluded fromthe study. Patients were identified as suspected dengue

cases if they had acute febrile illness with one of thefollowing symptoms: myalgia, arthralgia, headacha,retroorbital pain, bleeding, shock or low platelet count.All clinical findings and laboratory investigations wererecorded from the time of admission to the time ofdischarge. The age of the patient, duration of feverbefore admission, result of the dengue serological test,haematocrit and platelet count on admission andduring hospitalization, presence of haemorrhagicmanifestation like petechiae, haematemesis, melena,gum bleeding and epistaxis and admission of platelettransfusion were recorded and analysed. Guidelines forplatelet transfusion (including indications, dose andmonitoring of response to platelet transfusion)developed at University College of Medical Sciences andGuru Teg Bahadur (UCMS & GTB) Hospital, Delhi wereutilized as the criteria to assess the effectiveness ofplatelet transfusion during the study as shown in (Table1) [7].Laboratory tests to confirm dengue infection includeshaemaglutination inhibition (HI) test and the IgMdengue blot test. The HI antibody titre was performed inpaired sera, while the IgM dengue blot tests wereperformed on the acute sera only.

RESULTS
During the epidemic of dengue fever, of the 280clinically suspected dengue cases, 232 (82.85%) caseswere positive for dengue serological tests. Among 232serologically posititve dengue cases, 195 (84.2%) caseswere DF, 35 (15%) cases were DHF and 2 (0.8%) caseswere DSS. One hundred thirty six (58.6%) patients weremales and 96 (41.4%) were females. Involvement of allage groups were observed, but most patients werebetween the age group of 1–10 years 95 (41%) cases asshown in table 2. For 20 (9%) out of 232 serologicallyconfirmed cases there was no information about theduration of fever in the medical records. Theinformation was available for only 212 cases as shown intable 3. Two DSS patients developed shock after two tofour days of fever and were hospitalized.
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Table 1: Criteria for platelet transfusion in denguehaemorrhagic fever.
Indications

Prophylactic transfusion (in a non bleeding patient):Platelet count <0.2x105/mm3
Therapeutic transfusion (in a bleeding patient):Significant active clinical bleeding with platelet count<0.5x105/mm3

Proven disseminated intravascular coagulation
Dosage:Adults:1–1.5 units of platelet concentrate/10kgNeonates:1 unit of platelet concentrate/2.5kg
Response to platelet transfusionClinical responsePlatelet count increment
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Haemorrhagic manifestations were present in 54(23.3%) cases out of 232 dengue cases as shown in table4. Sixty nine percent of the haemorrhagic manifestationsoccurred in patients with severe thrombocytopenia withplatelet count <0.2x105/mm3. Fifty four percenthaemorrhagic manifestations occurred between 4th to 6th
day, 33% occurred between 7th to 9th day and 17%occurred more than nine days after the onset of fever.Of 232 serologically confirmed cases of dengue,thrombocytopenia with platelet count <10x105/mm3 waspresent in 72 cases (31%) on admission and 110 cases(47%) during hospitalization. Majority of casesdeveloped thrombocytopenia between the fifth and sixthday of illness. One hundred fifty five (79%) of the 195cases with DF required platelet transfusion. Similarly 25(71%) out of 35 DHF cases and both DSS cases requiredplatelet transfusion. Severe thrombocytopenia withplatelet count <0.2x105/mm3 was present in 64 (27.5%)out of 232 dengue cases. Platelet count between0.2–10x105/mm3 was present in 118 (51%) cases.Platelet count >10x105/mm3 was present in 50 (21.5%)patients. Out of 232 serologically confirmed cases 182(78.4%) received whole blood derived random donorplatelet (RDP) transfusion therapy.The patients having platelet count >10x105/mm3 didnot receive platelet transfusion. One hundred eighteen(51%) patients whose platelet count was between0.2–10x105/mm3 as per the clinicians advice receivedsingle unit of platelet transfusion. Sixty four (27.5%)patients who had platelet count <0.2x105/mm3 receivedmultiple platelet transfusions. Among 64 patients, 47(74%) patients received 12 units and 17 (26%) patientsreceived 10 units of platelets. Twenty patients who hadabnormal coagulation profile, received FFP with platelettransfusions.Thirty patients who had Hb <7.0 g/dl received packedred cells (PRC) along with platelet transfusion.

Five patients were suffering from falciparum malariaalong with dengue. Information regarding clinicalrecovery or on post transfusion platelet increment wasavailable in 182 (82%) cases out of 222 cases, because10 patients died during hospitalization (mortality  4%).Subsequent bleeding, platelet increment, plateletrecovery were similar in the patients who receivedsingle unit of platelet transfusion or those who did notreceive platelets. The patient who received multipleplatelet transfusions of 1012 units showed posttransfusion platelet increment of >0.5x105/mm3. All thepatient recovered completely within 5–6 day ofhospitalization and were discharged.Eight patients who were suffering from DHF died inhospital more than 48 hours after admission and two
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Table 2: Incidence of DF/DHF/DSS patients by age and sex.
Age(Years) Male(n = 136)(58.6%)

Female(n = 96)(41.4%)
Total(n = 232)(100%)

1–10 61 34 95 (41%)
11–20 26 25 51 (22%)
21–30 32 22 54 (23.5%)31–40 12 10 22 (9%)41–50 3 5 8 (3%)>50 2  2 (1.5%)

Table 4: Dengue patients with thrombocytopenia and bleeding who received platelets transfusion.
Platelet count (x103)

Table 3: Day of onset of fever.
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patients with DSS died in hospital within two hours afteradmission.

DISCUSSION
Dengue infection is a major public health problem inIndia which is endemic in this area. Platelet transfusionis given in those patients who are either bleeding or haveother haemorrhagic symptoms along withthrombocytopenia. There is perennial shortage ofblood and blood components in most of the developingworld. The resources are inadequate in terms ofmeeting the ever growing demand of blood components,especially platelets [6]. Makroo et al. studied 225serologically confirmed cases and classified 199 (88.4%),21 (9.3%) and 5 (2.2%) patients as DF, DHF, DSSrespectively which is similar to the present study [1].This study shows that majority of dengue cases (41%)were children with the largest population in the agegroup of 1–10 years. This is similar with other studiesfrom Indonesia, Thailand and Myanmar [5, 8, 9]. As perother workers, in the serologically and virologicallyconfirmed cases, most patients were in the 5–9 year agegroup and recorded 60–180 infections/1000 childrenfrom 2001 to 2003 [8, 9]. In concurrent transmission ofseveral serotypes, primary dengue virus infections areseen in young children, whereas symptomatic denguegenerally occurs during secondary dengue virusinfections in school age children or young adults [11].The clinical diagnosis of dengue infection especiallyin the early phase of illness is not easy. It is difficult todifferentiate dengue cases from other febrile illness.Later, usually after 3–4 days, when thrombocytopeniaand haemoconcentration are present, DHF is easier todiagnose [5]. In this study 53% dengue cases wereadmitted before day four of their illness, but in the studyby Nimmannitya et al. 59% of dengue cases wereadmitted between 5–7 days of the illness [11].Makroo et al. recorded 15.11% and Chairulfatah et al.recorded 6% of dengue cases with haemorrhagicmanifestation and both observed severe bleeding withplatelet count <0.2x105/mm3 [12, 13]. In the presentstudy haemorrhagic manifestations were present in 37%cases which includes petechiae, haematemesis,melaena, gum bleeding and epistaxis. These were moreoften seen in patients with platelet count <0.2x105/mm3

[1, 5]. Bleeding during DF/DHF/DSS may result from acombination of factors such as thrombocytopenia,coagulation defect and vasculopathy [14]. Before platelettransfusion is given to a patient of DF/DHF/DSScoagulation profile should be done to rule out the causeof bleeding.In this study thrombocytopenia was found in 78.4%of the confirmed cases on admission. This prevalence issimilar to the findings of Sumaro et al. but differ fromother authors [8–11].Published data from various institutions [15, 16] andcountries have put varying figures as the trigger forplatelet transfusion in hospitalized dengue patients. TheDHSguidelines stipulate that platelet transfusion
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should be given to patients with platelet count<0.2x105/mm3. In this study 64 (27.5%) patients whohad platelet count <0.2x105/mm3 received multipleplatelet transfusions and 118 (51%) patients whoseplatelet count was between 0.2–10x105/mm3 receivedsingle unit of platelet transfusion. Guidelines of platelettransfusion developed at UCMS & GTB Hospital wereutilized as the criteria to assess the effectiveness ofplatelet transfusion during this study [7]. In the presentstudy 51% patients received platelet transfusion with outany indication. Kumar et al. [17] had found 56.2% ofinappropriate platelet transfusion during dengueepidemic in Delhi during 1999 and Makroo et al. [1]recorded inappropriate platelet transfusion in 13%patients without any specific indications because ofpanic reaction during the epidemic of dengue fever.Observing a fall in platelet count even if the count werewell above 0.2x105/mm3 the prescribing clinicians startsending requisition not based on medical rationale, butas a response to an intense social pressure on thetreating physicians by the patient and their relatives.Makroo et al. found 0.8% mortality rate but in thepresent study the high rate (4%) may be due to severebleeding.No difference in the frequency of bleeding wasobserved by Sugianto et al. [18] in the patients whoreceived single unit of platelet transfusion or the onewho did not receive platelets. In the study by Makroo etal. patients were discharged with in 2–5 days of theirlast transfusion which is similar to the present study.Makroo et al. [1] studied 242 dengue cases andcategorized the dengue cases into four categories basedon the platelet count:1. High risk: Transfusion should be given toppriority for the patients whose platelet count<0.2x105/mm3.2. Moderate risk: Those patients whose plateletcount is >0.2x105/mm3 but < 10x105/mm3 shouldbe given platelet transfusion if they havehaemorrhagic manifestation.3. Low risk: If the platelet count is >0.4x105/mm3
and <10x105/mm3 for the age and sex should beobserved carefully but should not receive platelettransfusion .4. No risk:If the platelet count is >10x105/mm3 theyshould never be transfused with platelet andshould be managed conservatively withsupportive therapy.

CONCLUSION
In our study 78.4% among 232 serologicallyconfirmed cases received whole blood derived randomdonor platelet (RDP) transfusion therapy. Fifty onepercent of the patient received inappropriate platelettransfusions. This study suggests that inappropriateplatelet transfusion do not benefit the patients. Platelettransfusion practice should be based upon plateletcount and haemorrhagic manifestations, as thisdecreases hospitalization of the patient and prevents
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complications and mortality. Platelet products arescarcely available and expensive hence a judicious use issuggested. Patients should be counselled about theimprovements in the clinical features, as suggested byWHO in the form of improved appetite, decrease infever, absence of bleeding and platelet count>0.5x105/mm3 as the discharge criteria for dengue.
*********
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