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INTRODUCTION 

Blood transfusion services plays a pivotal role in the 

resuscitation and management of patients.1 Blood 

supplies essential nutrients and removes metabolic waste 

products from the cells of our body. It is the liquid 

connective tissue composed of cells and plasma. The 

cellular components includes red blood cells, white blood 

cells and platelets. Plasma contains coagulation factors.2 

Today, blood transfusions nearly always consist of 

administration of one or more components of blood. The 

use of whole blood is restricted to some situations like 

massive trauma, PPH etc. the most commonly used 
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ABSTRACT 

 

Background: Transfusion of donated blood remains the mainstay of treatment for a wide range of medical and 

surgical conditions. Although it can save life, but transfusion of blood is not without risk. Clinicians should cautiously 

assess the appropriateness of indications before requesting various blood components thereby preventing misuse of 

blood and unnecessary exposure of patient to various transfusion transmitted infections and antibodies production. 

This study was conducted to determine the pattern of whole blood (WB) and blood component cross-matching and 

their utilization and to minimize the inappropriate use of blood and its components.  

Methods: This cross-sectional prospective study was performed at SMGS Hospital Blood Bank, Jammu from April 

2016 to September 2016. The requisition forms were analysed at the reception counter and inside the pre-transfusion 

testing laboratory for any error. The department wise utilization of blood and its components, Crossmatching to 

transfusion (C/T) ratio, transfusion probability (T%) and transfusion index (TI) were calculated. 

Results: A total of 14376 requests for cross-matching of blood and its components were received. All the units were 

cross-matched. Out of these, 12766(88.8%) units of blood and its components were issued to various departments. 

The most common indication for using packed red cells and whole blood was anemia and bleeding 

(APH/PPH/Trauma). The total C/T Ratio, transfusion probability (T%) and Transfusion index(TI)  of various blood 

components were 1.12:1, 88.8% and 0.88 respectively.  

Conclusions: Our study indicates efficient usage of blood and its component. However, awareness is still needed 

amongst the clinicians and residents to ensure the appropriate use of blood and its components in the future as well. 

Hospital transfusion committee has to develop transfusion guidelines and subsequent implementation of such 

guidelines to assure effective blood utilization. MSBOS (maximum surgical blood ordering schedule) should be 

formulated for elective procedures with regular auditing, feedback, and modifications to improve blood ordering and 

utilization.  
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components are packed red blood cells (PRBCs) but other 

components of blood like platelets, plasma, 

cryoprecipitates are also used.3 In the absence of an 

effective substitute of blood, transfusion of donated blood 

remains the mainstay of treatment for a wide range of 

medical and surgical conditions.4 Although it can save 

life, but transfusion of blood is not without risk. The 

clinicians should cautiously assess the appropriateness of 

indication before requesting various blood components 

thereby preventing the misuse of various blood 

components and also to safeguard the health of the 

recipients. Irrational use of blood can lead to serious 

consequences for recipients including development of 

antibodies against a particular antigen and transmission 

of various infectious agents.5 Blood component therapy 

has gained much interest in recent years because of its 

merits over whole blood transfusion like it reduces 

volume overload on patient, has greater shelf life and 

better patient management as whole blood is a mixture of 

cellular elements, colloids and crystalloids.  

The preoperative requests of blood units especially in 

elective surgeries is often based on worst case 

assumptions, demanding large quantities of blood or 

overestimating the anticipated blood loss, of which little 

is ultimately used.1 Unnecessary crossmatching for every 

patient may cause exhaustion of valuable supplies and 

resources of blood transfusion services. It also adds to 

financial burden for each patient. For reducing this, 

“Type and Screen” policy should be adopted by every 

blood bank. 

Aims and Objectives this study was conducted to 

determine the pattern of whole blood and blood 

component cross-matching and their utilization by using 

C/T Ratio, Transfusion Probability (T%) and Transfusion 

Index (TI) and to minimize the inappropriate use of blood 

and its components.  

METHODS 

This cross-sectional prospective study was performed at 

Shri Maharaja Gulab Singh (SMGS) Hospital Blood 

Bank, Jammu over a period of 6 months from April 2016 

to September 2016. The requisition forms were analysed 

at the reception counter and inside the pre-transfusion 

testing laboratory for any error. This includes checking of 

patient name, MRD number, transfusion indication, 

component required and sample labelling.  

The department wise utilization of blood and its 

components, Crossmatching to transfusion (C/T) ratio, 

transfusion probability (T%) and transfusion index (TI) 

were calculated. The data was analysed using SPSS 

window version 17.0 and is presented in tabular and 

appropriate diagrammatic forms. Blood utilization indices 

were computed with the following equations 

Crossmatch to transfusion ratio (C/T ratio) =number of 

units crossmatched/number of units transfused. A ratio of 

2.5 and below is considered indicative of significant 

blood usage. 

 

Transfusion probability (T%) = number of patients 

transfused /number of patients crossmatched × 100. A 

value of 30% and above was considered indicative of 

significant blood usage. 

 

Transfusion index (TI) = number of units 

transfused/number of patients crossmatched. A value of 

0.5 or more was considered indicative of significant 

blood utilization. 

Maximum Surgical Blood Order Schedule (MSBOS) = 

1.5 × TI. 

RESULTS 

A total of 14376 requests for cross-matching of blood and 

its components were received. All the units were cross-

matched. Out of these, 12766 (88.8%) units of blood and 

its components were issued to various departments. A 

total request of 9348 units of whole blood and packed red 

blood cells cross-matching were received which include 

7669 units of packed red blood cells and 1679 units of 

whole blood. Only 8430 were transfused, packed red 

blood cells were 7069 (83.8%) and whole blood were 

1361 (16.1%).  

The most common indication for using packed red cells 

and whole blood was anemia and bleeding 

(APH/PPH/Trauma). Out of 5028 units requested for 

fresh frozen plasma (FFP) and platelets, 4336 were 

transfused. Out of these, 3091(61.47%) were FFPs and 

1245(24.7%) were platelets (Table 1). 

The most common indications for FFP transfusion were 

active bleeding (APH/PPH/Trauma), snake bite, sepsis, 

liver diseases and burns and for platelets, the indications 

were APH/PPH, ALL/AML and thrombocytopenia. The 

department wise utilization of blood and its components 

is given below (Table 2,3). 

In this this, the overall cross-match to transfusion (C:T) 

ratio was 1.12:1. The transfusion probability and 

transfusion index values obtained were 88.8% and 0.8 

respectively. Thus, this study indicates efficient blood 

usage.
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Table 1: Crossmatching and utilization of blood and its components. 

 Whole blood Packed red cells FFPs Platelets  Total  

Number of crossmatching 1679  7669 3491 1537 14376 

Number of transfusions 1361  7069 3091 1245 12766 

C/T Ratio 1.23:1  1.08:1 1.12:1 1.23:1 1.12:1 

Transfusion probability (T%) 81.0%  92.1% 88.5% 81.0% 88.8% 

Transfusion Index (TI) 0.81 
 

0.92 0.88 0.81 0.88 

  

Table 2: Department wise cross-matching and utilization of blood units. 

Departments  No. of units crossmatched No. of units transfused C/T Ratio 

Obstetrics,Gyn. 4308 3604 1.19:1 

Paediatrics  2817 2787 1.01:1 

ENT 158 95 1.66:1 

Medicine  1209 1146 1.05:1 

Surgery  201 180 1.11:1 

Orthopaedics  97 89 1.08:1 

Radiotherapy  198 198 1:1 

Nephrology  360 331 1.08:1 

Total  9348 8430 1.10:1 

 

Table 3: Department wise utilization of Fresh frozen plasma and Platelets. 

Department  
FFPs 

requests 

FFPs 

transfusions 
C/T Ratio 

Platelets 

requests 

Platelets 

transfusions 
C/T Ratio 

Obstetrics and Gynaecology 2160 1945 1.11:1 320 246 1.30:1 

Paediatrics  347 321 1.08:1 697 622 1.12:1 

Medicine  521 521 1:1 298 206 1.44:1 

Surgery  301 201 1.49:1 122 92 1.32:1 

Radiotherapy  51 22 2.31:1 64 58 1.10:1 

Others  111 81 1.37:1 36 21 1.71:1 

Total  3491 3091 1.12:1 1537 1245 1.23:1 

 

DISCUSSION 

Although blood is a life- saving fluid but irrational use of 

it leads to life threatening events and even death. Cost is 

also a serious consideration for patients in developing 

countries, especially in private health sector where 

without state support and insurance companies, expenses 

are born by patients themselves.6 Effective use of blood 

and its components with high quality and minimum waste 

are important goals of blood utilization management 

system.7 There are considerable variations in the pattern 

of blood component crossmatching and their utilization 

between different hospitals and various clinical 

specialities. In the present study, 14376 blood and blood 

components requests were received and 12766 were 

issued after proper crossmatching and screening (88.8%). 

Overall the C:T ratio recorded in this study was 1.12 

which is quite lower than that reported from other studies 

conducted in Egypt (3.9), Malaysia (5.0), India (2.5), 

Nigeria (2.2), and Saudi (2.96).8-12 A CT ratio of 1 or less 

than 2.5 indicates efficient usage of blood. The difference 

in CT ratio may be due to different transfusion policies at 

different hospitals. Indications of blood transfusion 

depends on clinical status of patients and their treating 

clinicians. Most common cause of high CT ratio includes 

lack of clinical audits, blood ordering policies and lack of 

coordination between clinicians and Head of Department 

of Blood Transfusion Medicine. Comparision of our 

study with some other studies is given in Table 4.  

Among different departments of our hospital, the CT 

ratio was highest for ENT as 1.66 followed by obstetrics 

and gynaecology 1.19, surgery and radiotherapy 1.11, 

orthopaedics 1.08, medicine 1.05 and paediatrics 1.01 

suggesting significant blood utilization in contrast to 

other studies world- wide and in India where CT ratio 

was very high ranging from 14.16 to 41.6.13-15 The main 

reason behind this remains an over ordering of blood 

units due to estimation of anticipatory excessive blood 

loss during surgeries. Transfusion probability in this this 
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was 88.8% which indicates efficient blood utilization of 

blood. Transfusion probability as low as 4.9% to 8.8% 

and 11.15% to 47% have been reported by many 

authors.1,13-17 The Transfusion Index (TI) of our study 

was 0.8 which is appropriate as per standards while other 

studies report TI as low as 0.06-0.11.13-15,17 Study by 

Kaur et al, has also reported better utilization of blood 

and blood components with CT ratio (1.57), TI (1.18) and 

T% (79%).18 Another study conducted by Devi et al, has 

reported even efficient blood component utilization with 

CT ratio (1.02), TI (0.97) and T% (97.2%).19 These 

studies are comparable with our study and highlighting 

significant blood utilization and efficient transfusion 

practices (Table 5).  

Table 4: Crossmatching to transfusion ratio among 

different studies. 

                        Studies  CT ratio (Total) 

Bashawari LA et al 2.96 

Benin 2.2 

Ibrahim SZ et al  3.9 

Jayarancee S. 5.0 

Subramanian A et al 2.5 

Present study 1.12 

Table 5: Quality indicators for blood utilization 

among different studies. 

Studies C/T Ratio TI T% 

Kaur et al 1.57 1.18 79.0% 

Devi et al 1.02 0.97 97.2% 

Present study 1.12 0.88 88.8% 

Balancing supply and demand is particularly challenging 

when a product has short shelf life and the demand varies 

from day to day as in the case with platelet concentrates. 

Because blood products are perishable, utilization 

management must also include an analysis of blood needs 

of the hospital and the available supply. Overstocking 

perishable products is wasteful and reduces availability 

for patients in other hospitals who depends on a common 

blood supply. Appropriate use of blood and blood 

components is an extremely cost effective practice but 

holding blood units for elective surgery and then not 

transfusing the requested ones add to the testing cost for a 

patient, fritter away reagent and overburdens a blood 

bank. 

CONCLUSION 

Based on blood utilization indices (C/T Ratio, T%, TI) 

MSBOS (maximum surgical blood order schedule) has 

been developed for different planned procedures. Our 

study indicates efficient usage of blood and its 

components. However, awareness is still needed amongst 

the clinicians and residents to ensure the appropriate use 

of blood and its components in the future as well. 

Hospital transfusion committee has to develop 

transfusion guidelines and subsequent implementation of 

such guidelines to assure effective blood utilization. 

MSBOS should be formulated for elective procedures 

with regular auditing, feedback, and modifications to 

improve blood ordering and utilization. 
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