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1. §
Introduction lood is a sparse resource which improves health and is lifesaving. Blood transfusion services are critical for the treatment of medical conditions ranging from life threatening acute haemorrhage to recalcitrant anaemia. It is crucial to replace the lost components of blood expeditiously for reviving the health.
The first intra human blood transfusion was done in the 19th century. Since then, blood transfusion has been a lifesaving therapeutic option. 1 Practice of whole blood transfusion has been subsequently decreased and use of different components of blood specific to each of the conditions has been practiced according to the clinical need and requirement. However, it can occasionally be unsafe and result in a spectrum of adverse events.
Acute Transfusion Reactions (ATRs) occur within 24 hours of transfusion administration, although majority occur during or within four hours of transfusion. 2,3 They can be immunologic and nonimmunologic reactions. 4 Blood transfusion reactions occur as a result of ineffective donor selection, contamination with infectious agents and presence of irregular antibodies which may not be detected by pretransfusion tests. 5 The incidence of transfusion-transmitted diseases has decreased to minimum on account of effective screening procedure. However, the incidence of adverse events due to ABO incompatibility, human errors, alloimmunization, immunomodulation phenomena and bacterial contamination remain a matter of concern. Age and the type of blood component are also associated with a specific type of blood transfusion reaction. 6 The routine use of pretransfusion medications has helped in preventing certain transfusion reactions but there are no well controlled trials to support this evidence.
The concept of Transfusion related Cardiac-Overload (TRCO), Transfusion related Acute Lung Injury (TRALI) account for most common causes for morbidity and mortality. TRALI is now the leading cause of mortality after blood transfusion and the risk factors are known to be female sex, previous history of pregnancy and presence of anti-leukocytes antibodies in blood products. 7 The exact mechanism of TRCO is not known.
Any unfavourable event occurring in a patient during or after transfusion of blood and blood components and for which no other reason can be found is labelled as a transfusion reaction. These untoward effects vary from being relatively mild to severe.
Improved donor selection and antibody screening has definitely guaranteed a safe blood supply, still a variety of transfusion reactions are encountered. These reactions are mainly non-infectious in nature and may be acute or delayed in onset. Depending on their severity, causality assessment and appropriate clinical response, acute reactions can be mild, moderate and severe or life threatening.
Haemovigilance is a systematic process of monitoring the transfusion related adverse events and adverse reactions throughout the transfusion process and aimed at ensuring transfusion safety. 8 It includes series of events ranging from monitoring, identification, and analysis of untoward adverse events in relation to blood transfusion. 9 It also helps to determine the trends of transfusion transmitted infections and need for surveillance of emerging infections. 10 The purpose of this work is to show haemovigilance as an effective tool to improve transfusion safety by minimization of risks and to shed light upon the need for awareness regarding the process of blood transfusion.
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A prospective study was conducted at Sapthagiri Institute of Medical Science and Research Centre, a Tertiary health care teaching Hospital, Bangalore. The study was carried out between June and July, after obtaining permission from the Institutional Ethical Committee.
Hospital personnel involved with dispensing and administering blood units were trained to give relevant information regarding the possible transfusion reactions related with blood transfusion. A Validated information pamphlet was distributed to the patient relatives/bystanders at the time of procuring the blood components from the blood bank. In addition, the telephone number of the person procuring the blood was also noted for future contact by the staff in charge.
The details in the pamphlet included information regarding transfusion process, possibility of adverse transfusion reactions, patient responsibility (to report adverse transfusion reactions to doctor) was provided in the pamphlet which will be bilingual (English and Kannada). Those who did not know these two languages were provided with a pamphlet in Hindi. The pamphlet also included the contact numbers of the student investigator and the Guide.
Patient/relatives and the staff in charge (treating doctor/nursing staff) were instructed to contact incharge person immediately when any adverse reactions is noticed. Patients contacted after discharge and any missed /neglected adverse reactions were noted down. Transfusion reactions that occurred were reported in the Transfusion Reaction Reporting Form (TRRF) for Blood and Blood products provided by IPC (Indian Pharmacopoeia Commission) under Pharmacovigilance Programme of India. The original copies of Transfusion Reaction Reporting Forms were sent to National Pharmacovigilance Centre and photo copies of the same were documented.
Patient information, transfusion product details, nature of adverse reactions, outcomes of the adverse reactions, severity of the event and causality assessment was documented.
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Inclusion criteria: All patients of either sex undergoing blood transfusion, irrespective of the disease.
Exclusion criteria: Reports not consistent with the definition shall be excluded. Causality assessment according to a graded scale: 11 a) Grade 4: death during or after transfusion b) Grade 3: life threatening adverse reaction c) Grade 2: long-term(transfusion transmitted infection and allo-immunisation) d) Grade 1: minor adverse reaction e) Grade 0: inappropriate transfusion of a labile blood product consecutive to one or several dysfunctions, without any clinical or biological consequence for the recipient All 1830 reports that met the inclusion criteria were subjected to a quality evaluation to establish the completeness of all the information required. Microbiological investigations we're not done on any of the suspected blood components. Pre-transfusion haemoglobin values were reported in all the cases whilst post-transfusion haemoglobin values were not reported in seven (0.4%) cases.
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A total of 1830 blood components were distributed during the study period from 1st of June 2015 to 31 st of July 2015, giving an average monthly/weekly distribution of 915/229 components. Of these blood components 664 (36.28%) were distributed as packed red blood cells, 25 (1.37%) as whole blood, 169 (9.23%) as fresh-frozen plasma and 972 (53.11%) as platelet concentrates as projected in Figure 1. There were no cryoprecipitate and paediatric packs dispatched.
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A total of 14 (0.77%) suspected transfusion adverse events were reported by the haemovigilance and surveillance system established as part of the design during the study period. On account of effective training of the reporting personnel all the reports met the inclusion criteria and were included in the analysis. The incidence of transfusion events for this period was estimated at 7.6% per 1,000 blood components distributed. The number of reports varied between 06cases in the month of June and 08 cases in the month of July. The majority of the patients who experienced a transfusion-related adverse event were females (n=11, 78.57%). The median age was 25 years (range, 8-45 years). The majority of the adverse events occurred due to transfusion with packed red cells (64.29%) followed by transfusion due to platelets (35.71%). The frequencies and incidences of transfusion adverse events by each category are shown in Table 1 and Figure 2. Inadequate laboratory and clinical information to classify them further could also be a reason for the unclassified reports. They could probably be allergic or nonspecific reactions. It thus provides a scope for effective skill up-gradation programme for classification of the transfusion reactions.
The major blood component transfused in the study period was the platelet concentrate (n=972, 53.11%). The possible reason was the increase in Dengue cases coinciding with the monsoon season. However, the number of adverse reactions reported was less with platelets which strikes differently from other studies.
No cases of suspected bacterial contamination or fatalities were reported during the study period. The causality assessment of all the reactions was grade 1 i.e. minor adverse reaction as per the graded scale. Additionally, all the reaction occurred despite giving premedications except two reactions where pre-transfusion medications were not administered.
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Blood transfusion is very safe and effective when used appropriately. Additionally, it is a complex multistep process involving members of several different professional groups, nurses, doctors, laboratory scientists as well as the donors and recipients. It therefore results in several risk points mandating requirement of a surveillance system for monitoring, detecting and reporting these events in the best interests of the patients overall wellbeing. There is also a scope for a national level audit programme for improving and scaling up the vigilance activities.
During the brief period of our study, a total of 1830 blood components were transfused. There is a paucity of studies available in the Indian context on Haemovigilance. However, in a study conducted by Gupta M et al, 12 45 092 blood components were issued resulting in 190 transfusion reactions (0.42%) as against 0.77% reported in our study. The most frequent reaction reported were febrile non-haemolytic transfusion reactions (54.2%) as against 28.57% of FNHTR in our study.
FNHTR as the most commonly reported transfusion reaction. Febrile non-haemolytic transfusion reactions (FNHTRs) are defined as an unexplained rise in temperature by 1 o C or more within 4 hours following transfusion and subside gradually after 48 hours with no Identifiable cause. 13 FNHTRs are noted commonly with transfusion of platelets (up to 30% of platelet transfusions) than red blood cells (RBCs) as platelets are stored at room temperature, which promotes leucocyte activation and cytokine accumulation. 14 Additionally, there have also been studies on single transfusion reactions. As per a study by Kato H et al, 15 it was observed that First transfusion ATRs to RBCs, FFP and PCs were 1.08%, 2.84% and 3.34%, respectively. These are higher than ATR incidences to RBCs (0.69%), FFP (1.91%) and PCs (2.75%) on subsequent transfusions. Specifically, first transfusion incidences of febrile non-haemolytic transfusion reactions (FNHTRs) to RBCs (0.43%) and allergic reactions to FFP (2.51%) were higher than on subsequent transfusions (RBCs: 0.23%, FFP: 1.65%). However, first transfusion reaction events were not 1. Category I which can be recognised by mild symptoms like localized cutaneous reaction which includes urticaria, rash pruritis (itching). 2. Category II includes moderately severe reactions like flushing, urticaria, rigors, fever restlessness, tachycardia, anxiety, pruritis, palpitation, mild dyspnoea and headache 3. Category III where life-threatening reactions like hypotension, tachycardia, haemoglobinuria, unexplained bleeding, anxiety and chest pain are included which needs transfusion to be stopped immediately. 16 Most common cause of the preventable adverse reactions is due to clerical errors. 17 It is less difficult to identify the adverse effects within a short time of transfusion event. However, the longer the time of events to occur after the transfusion, the less likely they are to be reported (especially if they are mild and nonspecific). Transfusion reactions include infectious hazards and non-infectious hazards. Infectious hazards commonly include sepsis from bacterial contamination, which can be minimized by donor screening and infectious disease markers. Emphasis should be laid on vigilance for emerging infectious dieases (EID) like chikungunya Virus, dengue, malaria etc. 18 One of the major risk factors which are observed to be responsible for acute haemolysis is the unmonitored storage conditions. Majority of acute hemolytic reactions are due to improper storage conditions. Additionally, inappropriate storage conditions in refrigerators outside the leads to deterioration of red cell units. Therefore, awareness among the healthcare professionals is essential to reduce the risk of transfusion reactions. 19 Haemovigilance is the term derived from Latin, where Heame means "Blood" and vigilans means "watchful". 20 Haemovigilance is about 20 years old and was previously a part of Pharmacovigilance activities. High incidence of infections like HIV, HCV were counteracted between 1980s and 1990 due to transfusion. This disastrous incidents lead to the need for monitoring of transfusion safety in countries like UK. 21 Haemovigilance is concerned with reactions occurring due to blood components like whole blood, packed cells, platelets and fresh frozen plasma whereas Pharmacovigilance intransfusion medicine also includes components of plasma like clotting factor concentrates immunoglobulin, albumin and other fractionated products. 22 First work on monitoring of transfusion reaction was started in 1991 in France. 23 Later a serious hazard of transfusion scheme (SHOT) was started in 1996. Hospitals registered with the UK National External Quality Assurance Scheme (UK NEQAS) for blood transfusion laboratory practice were invited to participate and the scheme was widely advertised at meetings and with a leading article in the British Medical Journal. 24 This scheme was a success as it leads to reduction in bacterial infections, transfusion related acute lung injury(TRALI), and transfusion related Reduction in transfusion-associated graft -versus -host disease (TAGvHD) and post-transfusion purpura (PTP).
Haemovigilance is a complete system which aids in collection, recording and evaluation of blood transfusion reactions. This system of haemovigilance functions with variability among various countries. Haemovigilance is aimed to detect and analyse all untoward effects of blood transfusion in order to correct their cause and prevent recurrence. Many countries in the developed world have established National Haemovigilance systems and a few developing countries are setting it up.
With the concept of universal leukoreduction there is dramatic risk reduction for FNHTR. The most common quoted rate for FNHTR is 0.5-1% among the general populations of patients with red cell transfusion. A comparative study on incidence of FNHTR in leukoreduced vs. nonleukoreduced blood components showed that the incidence is 0.047%% in nonleukoreduced and 0.411% in leukoreduced blood. 25 A study by Chowdury FS et al has shown that blood transfusion reactions depend upon the frequency and unit of blood transfusion and few recommendations to reduce the incidence of blood transfusion reaction has been elucidated. 26 In a descriptive study Sobia Nawaz et al conducted at a teaching hospital among pregnant women similar procedure as our study was adopted. The study was undertaken to determine the frequency and types of blood transfusion reactions conducted over a period of 12 months. 20.9% of cases with post transfusion reaction were noted among which 4.9% of haemolytic reactions, non haemolytic reactions in 4.2% and febrile reactions in 11.7%. The study concludes that blood transfusion should be reserved for patients who are haemodynamically unstable patients and blood bank providing the blood products should have adequate cross matching and storage facilities to ensure transfusion safety. 27 A step to minimize the transfusion risks has been implemented in most of the developed countries. Implementation of an effective system to monitor these transfusion risks is still a challenge in developing countries. In one such report adverse events were evaluated retrospectively i.e. the data on different blood components distributed was collected the post transfusion sequelae was evaluated based on SHOT (Serious Hazards of Transfusion) classification. Such a method would be helpful in missing the cases although establishment of causal relationship in certain case was impossible. 28 The incidence of allergic reactions to blood components vary greatly in literature and there are a few supporting figures on incidence of allergic reactions on well-designed studies in the general patient population.
Each transfusion has to be monitored carefully with prompt recognition and treatment of acute transfusion reactions to decrease transfusion-related morbidity and mortality. Data from a well-functioning haemovigilance system can be used as a quality indicator for monitoring blood transfusion safety and contribute to evidence-based transfusion medicine.
Hence careful monitoring of transfusion process will lead to early detection and reduction of severity of the reaction which can lead to reduction in morbidity and mortality. Thus haemovigilance serves as an ultimate safety tool to ensure safe transfusion process which every country needs to implement. Haemovigilance must be made an integral and a critical component in all the blood transfusion settings. Additionally, heightened awareness about various clinical features of acute transfusion reactions with an ability to assess the serious reactions on time can lead to a better prognosis. The most important concerns with the Haemovigilance is the dependence on the awareness of physicians and other health care workers to look for adverse effects and their reporting determine whether the effects could have been caused by transfusion. 29 Observation and monitoring are required throughout the transfusion episode, more so for within first 15 min. Delayed reactions must also not be missed. There should be standard operating procedure containing the details for documentation, reporting, evaluation, and follow-up of all adverse reactions. Moreover, a "Conservative approach" of blood transfusion to reduce the number of unwanted transfusions must also be practised.
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