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ARTICLE INFO ABSTRACT

Background: Blood transfusion services are vital for medical care but require efficient use 

to ensure patient safety and optimal resource utilization. Quality indicators such as the 

crossmatch-to-transfusion ratio (C/T), transfusion probability (%T), and transfusion index 

(TI) help to monitor and improve utilization efficiency. Aim: To assess the pattern of blood 

component utilization and assess quality indicators across various departments in a tertiary 

care hospital in Karnataka. Materials & methods: This retrospective cross-sectional study 

analyzed transfusion records from January 2023 to December 2024 at the Department of 

Immunohematology and Blood Transfusion, Victoria Hospital, Bangalore Medical 

College and Research Institute. Data on patients, units crossmatched, issued and transfused 

were collected, and C/T ratio, %T, and TI were calculated for each department. Results: A 

total of 21,156 PRBC units were crossmatched, and 15,692 units were transfused. The 

overall C/T ratio, %T, and TI were 1.34, 76.76%, and 0.98, respectively. Efficient 

utilization (C/T ≤2.5, %T ≥30%, TI ≥0.5) was observed in most departments, including 

Burns, Gastroenterology, Nephro-Urology, and General Medicine. Over-ordering of blood 

was noted in General Surgery followed by Trauma & Emergency Care Centre. 

Conclusion: Overall utilization was efficient, but certain departments demonstrated over-

ordering. Implementation of Maximum Surgical Blood Ordering Schedule (MSBOS), 

Type-and-Screen (T&S) policy, and Institutional transfusion guidelines is recommended to 

further optimize utilization. Proper communication between the department of Transfusion 

medicine and other departments as well as regular auditing is necessary to prevent wastage 

of blood and resources.
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INTRODUCTION

Blood transfusion is a critical component of modern medical care, 

with applications spanning trauma management, major surgeries, 

obstetric care, haematological disorders, and critical illnesses. As a 

scarce and costly therapeutic resource, its judicious use is 

imperative to ensure patient safety, optimize resource utilization, 

and maintain an adequate blood supply. Inappropriate or excessive 

transfusions may expose patients to transfusion-related risks such 

as transfusion reactions, alloimmunization, transfusion-transmitted 

infections (TTIs), and transfusion-related immunomodulation, 

while also increasing healthcare costs and straining blood 

inventories [1,2].
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To promote rational blood use, several international and national 

bodies, including the World Health Organization (WHO), Association 

for the Advancement of Blood and Biotherapies (AABB), and National 

AIDS Control Organisation (NACO), advocate evidence-based 

transfusion practices, component therapy, and regular transfusion 

audits [3,4]. AABB defines quality indicators as the specific 

performance measurements designed to monitor one or more processes 

during a defined time and are useful for evaluating service demands, 

adequacy of personnel inventory control, and process stability [5]. 

Auditing blood utilization patterns using objective quality indicators-

such as Crossmatch-to-Transfusion (C/T) ratio, Transfusion probability 
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(%T), Transfusion index (TI), and wastage rateshas been 

shown to be an effective strategy for monitoring efficiency 

and identifying areas for improvement [6,7].

Based on the literature, over-ordering of blood in developing 

countries ranges from 40% to 70% among patients receiving 

transfusions [8]. In India, patterns of blood utilization vary 

according to regional disease burden, surgical workload, 

hospital type, and institutional transfusion policies. In a 

recent study done at Madhya Pradesh, the Overall C/T ratio 

was 1.39 showing efficient blood utilization [9]. In another 

study done at Bhubaneswar, the C/T ratio was 6.23 indicating 

gross over-ordering of blood and inefficient utilization [10].

The present study was undertaken to analyze the blood 

utilization pattern and evaluate key quality indicators in our 

hospital. The results are expected to provide valuable insights 

into transfusion practices, highlight opportunities for 

improving blood usage efficiency, and contribute to 

strengthening transfusion safety in similar healthcare 

settings.

AIMS & OBJECTIVES

The objective of this study was to assess the pattern of 

utilization of blood components using quality indicators and 

to assess the efficient utilization of blood across various 

departments at a tertiary care hospital in Karnataka.

MATERIALS AND METHODS

The current study was a retrospective, Cross sectional study 

done during the period of January 2023 to December 2024 (2 

years) at the Department of Immunohematology and Blood 

Transfusion, Victoria Hospital, Bangalore Medical College 

and Research Institute. The study was started after obtaining 

approval and clearance from our Institutional Ethics 

Committee. Data collection was done retrospectively from 

previous records and registers such as requisition forms for

blood, crossmatch and issue registers during the study 

period. The total number of patients, units cross matched, 

units issued and transfused were evaluated among the 

different surgical and medical departments in our hospital. 

The following quality indicators were calculated as 

follows:[11]

1. Crossmatch transfusion ratio (C/T ratio) = 

Total number of units cross matched

Total number of units transfused

A value of 2.5 and below indicates significant blood 

usage

2. Transfusion probability (T%) =  

Total number of patients transfused          x 100                                              

Total number of patients cross matched  

Value of 30% and above indicates significant blood 

usage.

3. Transfusion index (TI) =   

Number of units transfused                              

Number of patients cross matched

Value of 0.5 or more indicates significant blood usage.

STATISTICAL ANALYSIS

Data about the number of patients, units cross matched, units 

issued and transfused among the different departments were 

recorded in the standardized Microsoft excel format. The 

data was analyzed by descriptive statistics such as ratios and 

percentages and expressed in the form of tables and graphs.

RESULTS

         During the study period, 17043 whole blood units were 

collected. 21156 PRBC units were crossmatched, out of 

which 15692 units were transfused. Table 1 shows the blood 

component utilization pattern among different departments 

in our hospital.

SC O R E C AT E G O RY 
7 – 10 Good (Level of know ledge satisfactory) 
4 – 7 Average Know ledge 
<4 Poor Know ledge 

 

Figure 1: Age distribution of study subjects
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Figure 1

Table 1: Blood Utilization Pattern and Quality Indicators Among Different Departments
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  Frequency Percent 

Co-morbidities HTN 35 35% 

COPD 26 26% 

IHD 4 4% 

NIL 35 35% 

 Viral markers Non-reactive (NR) 78 78.0% 

Hepatitis C Virus 

(HCV) 

6 6.0% 

Hepatitis B Virus 

(HBV) 

14 14.0% 

HBV, HCV 1 1.0% 

HIV 1 1.0% 

Alcohol consumption Alcoholic 42 42.0% 

Non-Alcoholic 58 58.0% 

CPT Score Mild (A) 9 9.0% 

Moderate (B) 29 29.0% 

Severe (C) 62 62.0% 

MELD Grading Mild liver disease 62 62.0% 

Moderate liver disease 29 29.0% 

Severe liver disease 9 9.0% 

 MELD Na Grading Mild liver disease 80 80.0% 

Moderate liver disease 11 11.0% 

Severe liver disease 9 9.0% 
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Risk Factor  Cases  Control P value **OR- 

Odds 

ratio 

(95% 

CI) 

N % N % 

 

Nutritional 

status 

Normal 10 14.3 28 40  

<0.0010 

4.00 

(1.76-

9.11) 

Under 

nourished 

60 85.7 42 60 

Irrational 

Antibiotic 

use 

Present 51 72.86 39 55.71 
 

 

<0.0357 

2.13 

(1.05-

4.33) 
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Figure :3 Stability and Pain Relief

Maximum number of units crossmatched was for the 

department of Obstetrics and Gynaecology followed by 

General Medicine. The overall C/T ratio, transfusion 

probability and transfusion index were 1.34, 76.76% and 0.98 

respectively in our study. There was efficient blood utilization 

by the department of Burns, Gastroenterology, Nephro-

Urology and General Medicine. Over-ordering of blood was 

seen in the General Surgery department [ C/T – 2.74, T% - 

29.27%, TI – 0.48] followed by Trauma and Emergency Care 

Centre (TECC) [T% - 49.20%].

DISCUSSION

The effective utilization of blood and its components, 

ensuring high quality and minimal wastage, constitutes the 

primary objectives of blood utilization management [12]. 

Continuous monitoring facilitates the provision of safe blood 

and blood products to patients in need, thereby preventing the 

overutilization of this limited resource especially in 

developing countries like India [13].

Figure 4: Range of Serum Ferritin Level 

Figure :2 Surgical Outcomes  

Table :1  

While numerous quality indicators exist for effective blood 

utilization, this study focused solely on three specific 

indicators: the C:T ratio, Transfusion Index and Transfusion 

probability %. A CT ratio of 2.5 or less, a Transfusion 

probability of 30% or greater, and a TI > 0.5 are deemed 

indicative of efficient blood utilization [7]. The C:T ratio is 

frequently utilized as a measure to assess the efficiency of 

blood ordering practices. C:T ratio >2.0 indicates that fewer 

than 50% of cross-matched units are transfused [14]. T% 

indicates the appropriateness and significance of the 

transfusion ordered by the department. TI represents the 

average number of units utilized per patient that has been 

cross-matched, and it assesses the appropriateness of the 

number of units requested [8].

The overall quality indicators in our study (C/T ratio - 1.34, 

% T - 76.76%, TI - 0.98) indicate efficient utilization of 

blood components, exceeding WHO and AABB-

recommended thresholds for significant usage [1,4,6]. 

Both groups showed similar patient characteristics, with most 

cases involving suicidal intent and no co-intoxicants or com-

-orbidities; none of the differences in co-intoxicant use, intent, or 

comorbidity distribution reached statistical significance.

Table 2: Comparison with Other Studies

Table 3: Comparison of Zargar Grade of Oesophagus, 

Stomach & Duodenum Among Study Patients Using Chi 

Table 2 shows that the findings observed in the current study 

were similar to other studies done at different parts of India.

Department-wise analysis revealed variation in efficiency. 

Burns, Gastroenterology, Nephro-Urology, and General 

Medicine achieved excellent utilization metrics, comparable 

to high-performing units in previous Indian audits [7,10]. 

However, General Surgery and Trauma/Emergency services 

showed over-ordering, as reflected by elevated C/T ratios and 

low TI. Similar patterns have been reported by Raghuwanshi et 

al. [10], where surgical specialities demonstrated C/T ratios as 

high as 6.23, leading to unnecessary inventory locking and 

potential wastage.

The high %T in our study suggests strong alignment between 

crossmatching and actual transfusion needs in most areas, 

contrasting with earlier Indian studies where %T was below 

50% in several departments [8, 9]. These improvements may 

reflect increasing adoption of component therapy, improved 

clinician awareness, and better inventory management.

Persistent over-ordering in surgical and emergency services 

was due to the absence of a locally adapted MSBOS and 

reliance on precautionary crossmatching for anticipated blood 

loss. Literature supports that implementing MSBOS and T&S 

protocols reduces unnecessary crossmatching, shortens 

turnaround times, and maintains transfusion safety [7]. 

By applying Mead's criterion (MSBOS=1.5×TI), it can be 

structured to minimize wastage [17]. AABB and NACO 

guidelines also emphasize integrating transfusion medicine 

specialists into perioperative planning to curb over-ordering 

and ensure evidence-based use [3,4]. Patient Blood 

Management (PBM) strategies, including the assessment of 

the appropriateness of transfusion orders and subsequent 

discussions with the clinical team, the utilization of 

pharmaceutical products such as intravenous iron and 

vitamin K, as well as blood-sparing techniques during 

surgical procedures like acute normovolemic haemodilution 

or the application of cell salvage, can be effectively 

implemented [18].

Our findings reinforce the value of regular transfusion audits 

as a quality assurance measure, enabling targeted feedback 

to clinical departments. Such continuous monitoring can 

help maintain efficient utilization, minimize wastage, and 

align institutional practices with national and international 

standards.

CONCLUSION

The overall blood component utilization practices were 

significant at our blood centre. However, over-ordering 

persists in certain surgical and emergency care settings, 

highlighting the need for targeted interventions. 
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 In this study, out of 30 cases 12(40.0%) were males 

while 18(60%) were females. Among the cases of 

leucomatous opacity, 46.67% were males while 53.33% were 

females. and in cases with adherent leucoma cases, 40% were 

Table 2: Distribution of Women According to Age (N=115)

Volume 11, Issue 1, 2025

Table 3: Distribution of Study Participants According to Gender and the Indication for Penetrating Keratoplasty

male and 60% were females. This difference was not 

significant statistically. Hence our groups were comparable 

with respect to age and gender. 

Table 3: Performance of Various Combination Parameters.

 The table shows the initial surface area of diabetic 

ulcers before treatment, divided into four ranges. In the 

Phenytoin group, most patients had ulcers under 100 cm², 

while in the Betadine group, 11 patients had ulcers in the 0-

49 cm² range.

Figure 1: ROC Curve for p63 Diagnostic Accuracy

Figure 3: Bar Chart Visualizes Mean Scores Before and After Simulation for Each Skill -Clearly 

Showing Substantial Gains in Performance- for Subcutaneous Injection

Table 3:Association of Birth Weight with Retinopathy of 

Prematurity (ROP) in the Study Population (N = 300)

On comparing the social support of the post-menopausal 

study population calculated by multidimensional scale of 

perceived social support (MSPSS) with prevalence of 

depression it was found that depression was present in all 29 

(100%) of study population with low support compared to 

study population with high support with depression present in 

1(4.2%) and this difference was highly significant. (p<0.001). 

So low social support was a significant risk factor for 

depression in post-menopausal depression. Factors related to 

menopause was compared using menopause rating scale and 

it was found that the mean MRS value in study population 

training. Both paired t-test and Wilcoxon test confirmed this 

enhancement was statistically highly significant (p < 0.001).

depression was prevalent in 85.7% and 70.4% population 

respectively and it was statistically significant. (p<0.05). 

Among unmarried (85.7%) and widowed (61.1%) 

prevalence of depression was significantly higher compared 

to married (48.5%) (p<0.05). Prevalence of depression was 

also significantly higher among study population with no 

social support (86.2%), with history of physical abuse 

(81.3%) and with chronic illness (67.4%) (p<0.05). Early 

menarche < 13yrs was also significantly associated with 

depression (69%) compared to menarche later than 13yrs 

and even early stage of menopause was significantly related 

to depression (70.3%) (p<0.05) (Table 1)

having depression was 20.00 + 3.70 compared to study 

population having no depression in which mean MRS value 

was 10.27 + 3.63 with mean difference -9.72 (SE difference 

0.74) and this difference was highly significant (p<0.001). 

So menopausal related symptoms had a significant impact 

on prevalence of depression among post-menopausal 

women. (Table 2)

DISCUSSION

This study tried to find out the prevalence of psychiatric 

morbidity among post-menopausal women and also tried to 

find out the risk factors associated with it. In our study as per

Management of patients should be evidence based for 

efficient blood utilization. Maximal Surgical Blood Ordering 

Schedule (MSBOS) and Type and Screen (T&S) protocol 

should be implemented in the case of elective surgeries. 

Institutional protocols on transfusion guidelines should be 

implemented. Proper communication between the 

Transfusion medicine specialists and other departments as 

well as regular auditing is necessary to prevent wastage of 

blood and resources.
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