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ABSTRACT 

Objective: Every blood component carries inherent risk of adverse transfusion reactions and transfusion-transmitted infections (TTI). As Fresh 
frozen plasma (FFP) is one of the commonly used blood components, appropriate and rational use is necessary for patient safety. The objective of 
the study was to evaluate the appropriateness of FFP utilization in clinical practice.  

Methods: This retrospective study was conducted at the Department of Immunohematology and Blood Transfusion, Tirunelveli Medical College and 
Hospital, Tirunelveli, Tamilnadu, India in June, 2024. Blood Request Forms with request for FFP transfusion between December 2023 and May 2024 
were analysed. Data entry and statistical analysis was performed using Microsoft Excel sheet. 

Results: 631 patients received 1798 FFP units (mean=2.85 units), 16.1% of transfusions were in the age group of 31-40 years (n=291/1798), 
53.6% were in males (n=963/1798), 27.5% were issued to the Department of General medicine (n=495/1798). 65.1% of transfusions were 
appropriate (n=1171/1798), the most common indication being therapeutic plasma exchange. Inappropriate transfusion indications were for 
volume replacement, to improve wound healing and prophylactic use during surgeries.  

Conclusion: As FFP is involved more in adverse transfusion reactions like allergy and Transfusion-related acute lung injury (TRALI), inappropriate 
indications can be reduced significantly with continuous education of end users by regular CMEs, interactive sessions, discussion in Hospital 
transfusion committee and prospective audits, to ensure optimal use of the scarce resource and to reduce transfusion-related adverse events.  
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INTRODUCTION 

Fresh frozen plasma (FFP) is a commonly transfused blood 
component that contains plasma proteins and full spectrum of 
coagulations factors, including the labile factors V and VIII. 
Transfusion of FFP is primarily recommended in clinical situations 
associated with coagulation abnormalities [1]. Every blood 
component carries inherent risk of adverse transfusion reactions 
including TTI [2]. Inappropriate request from clinicians and 
unnecessary use of FFP increases the risk of side effects like excess 
volume replacement, anaphylaxis, microbes transmitted through 
transfusion and TRALI in patients [3]. There is a shortage of blood 
components in most of the developing countries. But the demand for 
blood components is ever-increasing. Appropriate use of blood and 
blood components is necessary to ensure their availability for needy 
patients as well as to avoid the unnecessary risk of transfusion-
transmitted diseases [4, 5].  

Each donation of whole blood can be separated to as many as four 
different components (packed red cell concentrate, platelet 
concentrate, fresh frozen plasma and cryoprecipitate) that can be 
transfused to patients. FFP is the plasma unit isolated from one unit 
of whole blood (450 ml) and rapidly frozen within eight hours from 
donation. FFP usually measures 200-220 ml and it contains 70–80 
units of factor VIII, IX, Von Will brand Factor (VWF) and other 
clotting factors [6]. Infusion of 10-15 ml/kg body weight of the 
patient is considered an adequate dose [7].  

FFP is indicated in conditions such as coagulation deficiency 
secondary to liver disease, disseminated intravascular coagulation, 
dilutional coagulopathy due to massive blood transfusion, in 
pediatric population with primary or secondary immunodeficiency, 
anti-thrombin deficiency and open-heart surgery [6]. FFP contains 
antibodies and is capable of causing complications like haemolytic 

transfusion reactions (due to ABO antibodies) and TRALI and also 
capable of transmitting pathogens. Allergic reactions and fluid 
overload are also common with plasma infusion. Hence, FFP 
transfusion is not without complications [8, 9]. 

Despite the advancements in quality control, standardization and 
available guidelines about use of FFP, there are many studies which 
report a higher occurrence of inappropriateness while ordering this 
blood component [8]. The British Society for Hematology have 
published guidelines to highlight these issues and minimize the 
misuse [10]. Literature search revealed only a few audits from India. 
These guidelines also recommend that response to transfusion of 
blood components should be monitored by clinical evaluation and 
lab parameters to make further treatment decisions. It is also 
recommended that the recipient of blood component should be 
closely monitored for any adverse transfusion reaction [11]. The 
published reports on FFP utilization have focused predominantly on 
the appropriateness of FFP transfusions to improve the patient 
outcome [1, 12, 13]. Very few studies have thrown light on the 
monitoring of transfusion events [4, 14].  

MATERIALS AND METHODS 

This was a retrospective cross-sectional study conducted at a single 
centre, Department of Immunohematology and Blood Transfusion, 
Tirunelveli Medical College and Hospital, Tirunelveli, Tamilnadu, 
India in June 2024. Blood Request Forms with request for FFP 
transfusion between December 2023 and May 2024 were analysed, 
after obtaining Institutional Ethics Committee approval. All data 
were collected from blood request forms; crossmatch register and 
issue register at Blood centre. Information collected included 
demographic data, including age and gender, clinical diagnosis, 
departments requesting FFP, number of units transfused and 
patient’s coagulation profile, if any. FFP transfusion guidelines as per 
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British Committee for standards in Hematology 2004 and 2018 
(review), was followed to differentiate appropriate from 
inappropriate FFP transfusion indications [10]. Data entry and 
statistical analysis was performed using Microsoft Excel sheet. 

RESULTS 

A total of 1798 units of FFP were issued to 631 patients during study 
period. Most of the patients belonged to 31-40 age group (24.88%, n 
= 157/631) (fig. 1). Mean age of the patient population was 
36.88±16.5 years. Males were nearly equal to females (52.77%, n = 
333/631). Mean number of units transfused per patient was 
2.85±1.47. 

FFP was most commonly transfused in the age group of 31-40 years 
(24.2%, n = 436/1798). 53.5% of FFP transfusions were received by 
male patients (n = 963/1798 units) (fig. 2). More FFP transfusions 
were performed at Department of General Medicine (n=495/1798, 
27.5%) and Department of Pediatrics (n=476/1798, 26.6%) (fig. 3). 
65.1% (n=1171/1798) of total FFP utilization were appropriate 
transfusions and most were done at the Department of General 
medicine (73.9%). Most of the inappropriate transfusions were done 
at the department of Orthopedics (48.2%) (table 1). Most common 
indication for appropriate transfusion was therapeutic plasma 
exchange. Indications for Inappropriate transfusion were volume 
replacement and to improve wound healing (table 2). 

  

 

Fig. 1: Age and gender distribution of patients who had received FFP transfusion (age group in years and gender in numbers) 
 

 

Fig. 2: Number of FFP transfused in patients across age groups and gender [age group in years and number of patients in each age group 
(n) is given in brackets] 

 

Table 1: Specialty-wise categorization of transfusion appropriateness 

S. No. Department Total FFP units issued Appropriate transfusions (n, %) Inappropriate transfusions (n, %) 
1 General Medicine 495 366(73.9%) 129(26.1%) 
2 Pediatrics 476 302(63.4%) 174(36.5%) 
3 General Surgery 276 165(59.7%) 111(40.2%) 
4 Obsand Gynae 245 141(57.5%) 104(42.4%) 
5 TAEI 102 72(70.5%) 30(29.4%) 
6 Orthopedics 58 30(51.7%) 28(48.2%) 
7 Others (including burns) 146 95(65.1%) 51(34.9%) 

(Number of transfusions are given in numbers (n) and percentage of total FFP transfusions), (TAEI – Tamilnadu Accident and Emergency care Initiative) 
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Fig. 3: Specialty-wise utilization of FFP (given as percentage of total FFP utilized) 

 

Table 2: Indications for appropriate and inappropriate FFP transfusions seen in major user specialty departments 

Individual department Common indications of appropriate FFP transfusion Common indications of inappropriate FFP transfusion 
General medicine Therapeutic Plasma exchange, warfarin reversal, 

elevated INR, liver disease with altered coagulopathy. 
Fever with thrombocytopenia, hypoproteinemia, sepsis 

General surgery Major surgeries with bleeding. Volume replacement, wound healing 
Pediatrics Major surgeries, sepsis and conditions with bleeding risk. Intra Ventricular Hemorrhage, thrombocytopenia, Shock. 
Obs and gynae Antepartum and postpartum hemorrhage Volume replacement, jaundice without coagulopathy. 

 

DISCUSSION 

Fresh frozen plasma is a frequently transfused blood component and 
evaluation of FFP usage is considered an important and valid 
method for improving the appropriate utilization of FFP. Contrary to 
belief among many clinicians, FFP transfusions are not risk-free. 
Allergic reactions, TRALI and TTIs can all be caused by FFP 
transfusions. They were also reported when convalescent plasma 
therapy was tried in Covid-19 patients [15]. 

According to British Committee for Standards in Haematology 
guidelines, [16] bleeding history, including family history, details of 
prior surgeries and anticoagulant treatment should be taken prior to 
surgery. Patients with a negative bleeding history do not require 
routine preoperative coagulation testing. The threshold of 
Prothrombin time (PT) and activated plasma thromboplastin time 
(aPTT) prolongation of>1-1.5 times normal was based on outdated 
retrospective studies, and PT and aPTT themselves are poor 
predictors of perioperative bleeding, especially in patients with a 
negative bleeding history [4, 14, 17]. However, some recent papers 
still recommend routinely performing PT, aPTT and platelet count 
prior to surgery and invasive procedures in adults and children. FFP 
transfusion is considered appropriate in patients with excessive 
warfarin effect only if they have a massive bleeding or have 
emergency surgery [4, 11]. Prothrombin complex concentrate (PCC) 
is effective in reversing the effect of warfarin and FFP may be used 
when there is severe bleeding and PCC is not available.  

In the present study, FFP was most commonly transfused in the age 
group of 31-40 years (24.2%). In a similar retrospective study by 
Shinagare et al., FFP was most often used in patients of age range 
16–30 years [4]. In the present study, more FFP transfusions were 
done in the department of general medicine (27.5%) while in the 
study by Agarwal et al., Neurosurgery Department utilized more FFP 
units (46.9 %) [18]. But in the study by Shinagare et al. Department 
of Obstetrics and Gynaecology utilized most units of FFP [4]. 

In spite of clear guidelines, many studies have shown a higher 
incidence of inappropriate use of FFP. In the present study, 65.1% 
(n= 1171/1798) were appropriate transfusions. The common 
appropriate indications were use of FFP in therapeutic plasma 
exchange, liver disease with altered coagulopathy, surgical bleeding 
and obstetric hemorrhage. While the study by Pratibha et al. 
demonstrated appropriate use of FFP in 40%, the study by Iorio et 

al. showed that the indication was appropriate in only 31.5 % of the 
requests [19, 7]. A recent prospective analysis by Akkas¸ M et al., 
reported inappropriate use of FFP in 67 % of transfusions [20]. In 
the present study, most of the inappropriate indications was seen at 
the Department of Orthopedics (48.2%). This was similar to study 
done by Agarwal et al., where the inappropriate usage was seen 
morein orthopedic patients (69.3 %) [18]. In the study by Makroo et 
al., the most common indications were surgical bleeding, liver 
disease and massive transfusion [21]. This inappropriateness is 
compounded by inadequate reporting of transfusion reactions [22]. 

In this study, 34.9 % of FFP transfusions were inappropriate in 
various departments along with inadequacy of transfusion 
documentation. One of the indications was to treat hypoproteinemia 
when 5% albumin was unavailable. This can be addressed by 
ensuring adequate supply of 5% albumin in Government hospitals. 

CONCLUSION 

To ensure the optimal use of the scarce resource and to reduce 
transfusion-related adverse events, regular transfusion audits and 
continuous education of end users by regular CMEs are to be conducted. 
Awareness has to be created and encouraging blood ordering 
departments to participate in patient blood management program can 
be recommended. Regular Hospital Transfusion committee meetings 
with discussion of guidelines and continuous monitoring of clinical 
departments for adherence will improve appropriate utilization of blood 
and blood components. Blood request forms can be updated to carry 
indications for blood components or transfusion thresholds, to remind 
physicians about appropriate usage of FFP.  
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