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ABSTRACT

Background: Blood transfusion services have to provide adequate, timely, safe blood and its
components. With the aim of maximizing the use of this vital medical resource, there has been a
significant evolution in the processes of clinical transference of blood and its components. Objective:
To analyze the utility of whole blood and specific components, appropriateness and health outcomes
related to use of these products. Methods: Pooled data from various inpatient departments in a
tertiary care hospital during the period 2021-2024, which included six separate phases in all, five
retrospective phases (Phase-1 to Phase-5) and one prospective phase (Phase-6), each phase with a
duration of six months. Results: Revealed that female patients utilized 51.79% and male patients
utilized about 48.21% of the total of 1504 blood transfused samples which included whole blood and
separated components. Among all VI phases, the most utilised component was PRBC 67.75%, the
moderately used component was FFP 10.70%, the low-used components were Whole blood and
Platelets 5.38%, and the least utilized components were RDP 3.92%. Conclusion: All findings revealed
that the utilization of the Whole Blood and Components was appropriate based on the diagnosis with
indications and resulted in positive health outcomes among the patients.
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INTRODUCTION trauma, obstetric hemorrhage, and
Transfusion medicine has evolved significantly hematological disorders (1,2). Safety, sufficient
since the early 20th century, shifting from supply and protection of the donor are the
whole blood transfusions to the use of main priorities of modern transfusion, and the
individual blood components. Centrifugation use of component therapy instead of whole
enables separation of red blood cells, plasma, blood is recommended in specific clinical cases
and platelets based on their densities, allowing (3). Components may be derived by

targeted therapy for conditions such as centrifugation or apheresis where direct
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harvesting of platelets or stem cells is an
advantage and advanced therapy is feasible in
haematologic tumors (4-7). To maintain
biological activity and minimize bacterial
growth, storage and processing is needed, and
the proper use of red blood cells is required
based on the condition of a patient, platelets
for bleeding control, red blood cells to treat
anemia, and plasma to treat coagulation
disorders (8). Present usage emphasizes the
physiological advantages of the component
therapy, but the variability in the storage and
hemolysis are the problems (9,10). Fresh
Frozen Plasma (FFP) and cryoprecipitate are
used in certain instances when factor
concentrate is not available such as
disseminated intravascular coagulation and
hepatic failure (11). In this way, the rational
use of components provides the best patient
outcome and cost-effective use of donated
blood.

MATERIAL & METHODS

Study Type/Study Design: This was a mixed-
methods study involving a retrospective and a
prospective observational study design to
examine transfusion practice in different
phases. Previous transfusion history was
reviewed on the retrospective arm and the
incidents of the recent transfusion were noted
on the prospective arm.

Study context: The research was carried out in
a teaching tertiary care hospital, and data were
collected at the Medical Records Department
(MRD) and blood bank request forms.
Population of the study: The entire population
encompassed all patients who received
transfusion of whole blood, blood
components, packed red blood cells (PRBC),
fresh frozen plasma (FFP), platelets, random
donor platelets (RDP), or single donor platelets
(SDP), either as therapeutic or diagnostic.
Duration of the study: The retrospective
analysis was done between January 2021 and
June 2023 (Phase 1-5; six months each), and
the prospective analysis was done between
September 2023 and February 2024 (Phase 6).
The total period of the research was six
months.
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Calculation of Sample Size: A total of 1,504
transfusion  episodes were  examined
consisting of 1,126 retrospective records and
378 prospective cases.

Inclusion Criteria: Patients of all age groups
(pediatrics to geriatrics).

Patients who received transfusions of whole
blood or any separated component (PRBC, FFP,
platelets, RDP, SDP).

Exclusion Criteria: Patients with incomplete
transfusion records. Patients who did not
consent for prospective data collection.

Strategy for Data Collection: Data were
systematically extracted from MRD files and
transfusion request forms. The information
captured included: Patient demographics (age,
gender, inpatient number).Department of
admission and clinical diagnosis. Chief
complaints, date of admission, and date of
transfusion. Type and number of blood units
transfused. Indications for transfusion.
Transfusion-related issues (TRIs).

Working Definition: For this study, a
transfusion episode was defined as the
administration of whole blood or any blood
component (PRBC, FFP, platelets, RDP, or SDP)
prescribed and recorded for a single patient
encounter.

Ethical Issues & Informed Consent: Approval
was obtained from the Institutional Ethics
Committee  (IEC) prior to initiation.
Retrospective data were collected from
hospital records without direct patient
involvement. Written informed consent was
obtained from participants in the prospective
phase.

Data Analysis — Software: Data were entered
into a structured database and analyzed using
SPSS (Statistical Package for the Social
Sciences), version 25. Descriptive statistics
summarized patient demographics and
transfusion patterns, while inferential tests
compared retrospective and prospective
trends.
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RESULTS & DISCUSSION
Table 1 Total number of Transfusion events and Number of Transfused Units (Retrospective and
Prospective Data)

Phase Duration No.of Transfusions No.of Units
Phase-1 Jan 2021 To Jun 2021 112 235
Phase-2 Jul 2021 To Dec 2021 417 686
Phase-3 Jan 2022 To Jun 2022 177 281
Phase-4 Jul 2022 To Dec 2022 250 356
Phase-5 Jan 2023 To Jun 2023 170 321
Phase-6 Sep 2023 To Feb 2023 380 741

Total 1506 2620

Figure 1 Total number of Transfusion events and Number of Transfused Units (Phase-1 to Phase-6
of Retrospective and Prospective Data)
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Table 2 Comparison of Gender and Age specific utilization of Whole Blood and Components of
Phase-1 Retrospective Data with Phase-6 Prospective Data

Age group Gender Phase-1. Type & No.of Whole Blood and Component Units Transfused
(Retrospective)
M F WB PRBC FFP Platelets RDP SDP TRIs
Paediatrics (0-14Y) 1 2 0 0 0 2 0 1 0
Youth 27 26 12 44 26 17 0 2 0
(15-47Y)
Middle age (48-63Y) 18 6 13 12 16 10 10 1 0
Elderly (264 Y) 16 16 16 18 20 11 4 0 0
TOTAL (235) 62 50 41 74 62 40 14 4 0
Age group Gender Phase-6. Type & Number of Whole Blood and Components
Transfused (Prospective)
M F WB PRBC FFP Platelets RDP SDP TRIs
Paediatrics (0-14Y) 5 4 0 5 10 1 0 0 0
Youth 69 115 12 188 106 6 13 0 0
(15-47Y)
Middle age (48-63Y) 60 49 40 105 80 25 17 0 0
Elderly (>64Y) 53 25 12 76 36 8 1 0 0
TOTAL (741) 187 193 64 374 232 40 31 0 0

Figure 2 Comparison of Gender and Age specific usage of Whole Blood and Components of Phase-1
Retrospective Data with Phase-6 Prospective Data
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Table 3 Comparison of Gender and Age specific utilization of Whole Blood and Components of
Phase-2 Retrospective Data with Phase-6 Prospective Data

Age group Gender Phase-2. Type & No.of Whole Blood and Component Units Transfused
(Retrospective)
M F wB PRBC FFP Platelets RDP SDP TRIs
Paediatrics (0-14Y) 17 15 1 7 2 1 8 18 0
Youth 80 140 34 171 29 56 15 15 0
(15-47Y)
Middle age (48-63Y) 59 36 53 82 34 20 4 1 0
Elderly (2 64 Y) 47 23 16 59 30 6 14 2 0
TOTAL (235) 203 214 104 319 95 91 41 36 0
Age group Gender Phase-6. Type & Number of Whole Blood and Components Transfused
(Prospective)
M F WB PRBC FFP Platelets RDP SDP TRIs
Paediatrics (0-14Y) 5 4 0 5 10 1 0 0 0
Youth 69 115 12 188 106 6 13 0 0
(15-47Y)
Middle age (48-63Y) 60 49 40 105 80 25 17 0 0
Elderly (>64Y) 53 25 12 76 36 8 1 0 0
TOTAL (741) 187 193 64 374 232 40 31 0 0

Figure 3 Comparison of Gender and Age specific utilization of Whole Blood and Components of
Phase-2 Retrospective Data with Phase-6 Prospective Data
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Table 4 Comparison of Gender and Age specific utilization of Whole Blood and Components of
Phase-3 Retrospective Data with Phase-6 Prospective Data

Age group Gender Phase-3. Type & No.of Whole Blood and Component Units
Transfused (Retrospective)
M F WB PRBC FFP Platelets RDP SDP TRIs
Paediatrics (0-14Y) 3 2 0 6 0 1 0 0 0
Youth 42 56 16 95 15 7 20 0 0
(15-47Y)
Middle age (48-63Y) 30 17 12 35 19 4 4 3 0
Elderly (>64Y) 13 14 3 24 12 2 2 1 0
TOTAL (235) 88 89 31 160 46 14 26 4 0
Age group Gender Phase-6. Type & Number of Whole Blood and Components
Transfused (Prospective)
M F WB PRBC FFP Platelets RDP SDP TRIs
Paediatrics (0-14Y) 5 4 0 5 10 1 0 0 0
Youth 69 115 12 188 106 6 13 0 0
(15-47Y)
Middle age (48-63Y) 60 49 40 105 80 25 17 0 0
Elderly (>64Y) 53 25 12 76 36 8 1 0 0
TOTAL (741) 187 193 64 374 232 40 31 0 0

Figure 4 Comparison of Gender and Age specific utilization of Whole Blood and Components of
Phase-3 Retrospective Data with Phase-6 Prospective Data
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Table 5 Comparison of Gender and Age specific utilization of Whole Blood and Components of
Phase-4 Retrospective Data with Phase-6 Prospective Data

Age group Gender Phase-4. Type & Number of Whole Blood and Component Units
Transfused (Retrospective)
M F WB PRBC FFP Platelets RDP SDP TRIs
Paediatrics (0-14Y) 1 3 0 2 0 1 0 1 0
Youth 47 115 7 171 20 6 13 0 0
(15-47Y)
Middle age (48-63Y) 30 19 13 54 12 0 7 4 0
Elderly (264 Y) 15 20 2 41 1 1 0 0 0
TOTAL (235)
Age group Gender Phase-6. Type & Number of Whole Blood and Components
Transfused (Prospective)
M F WB PRBC FFP Platelets RDP SDP TRIs
Paediatrics (0-14Y) 5 4 0 5 10 1 0 0 0
Youth 69 115 12 188 106 6 13 0 0
(15-47Y)
Middle age (48-63Y) 60 49 40 105 80 25 17 0 0
Elderly (>64Y) 53 25 12 76 36 8 1 0 0
TOTAL (741) 187 193 64 374 232 40 31 0 0

Figure 5 Compares the usage of whole blood and blood components between different age groups
and genders in retrospective and prospective data collection of Phase-4 and Phase-6.
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Table 6 Comparison of Gender and Age specific utilization of Whole Blood and Components of
Phase-5 Retrospective Data with Phase-6 Prospective Data

Age group Gender Phase-5. Type & NO.of Whole Blood and Component Units Transfused
(Retrospective)
M F WB PRBC FFP Platelets RDP SDP TRIs
Paediatrics (0-14Y) 4 3 2 4 0 1 0 0 0
Youth 27 46 3 77 19 2 10 1 0
(15-47Y)
Middle age (48-63Y) 31 20 21 44 26 13 0 0 0
Elderly (264 Y) 32 7 13 35 35 14 1 0 0
TOTAL (235) 94 76 39 160 80 30 11 1 0
Age group Gender Phase-6. Type & Number of Whole Blood and Components
Transfused (Prospective)
M F WB PRBC FFP Platelets RDP SDP TRIs
Paediatrics (0-14Y) 5 4 0 5 10 1 0 0 0
Youth 69 115 12 188 106 6 13 0 0
(15-47Y)
Middle age (48-63Y) 60 49 40 105 80 25 17 0 0
Elderly (>64Y) 53 25 12 76 36 8 1 0 0
TOTAL (741) 187 193 64 374 232 40 31 0 0

Figure 6 Presents a comparison of the blood component transfusions across different age groups
and genders in a hospital for the duration of Phase-5 and Phase-6.
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Table 7 Comparison of the Percentage of Transmissions and Components at various Super Specialty
Departments of the Hospital

Department

General Medicine
Orthopedics
OBG

General surgery
C3 ward
Gynecology

SS ward

CTVS

ccm

PICU

SICU
Emergency
Pulmonology
Nephrology

ICU
Nephrology-ICU
Gastroenterology
NICU

Cicu

Dialysis ICU
POW

Pediatrics
Neurology
Dialysis

ENT

ICCU
Neurosurgery
Ophthalmology
Cardiology

Retrospective

Prospective

Transfusions
210
161
143
101
83
70
50
47
44
37
33
24
24
17
15
13
11

=
o

P PR RREPRRLRNWO O

Percentage
18.60%
14.30%
12.70%
8.96%
7.37%
6.21%
4.44%
4.17%
3.90%
3.28%
2.70%
2.13%
2.13%
1.50%
1.33%
1.15%
0.97%
0.88%
0.70%
0.71%
0.53%
0.26%
0.17%
0.08%
0.08%
0.08%
0.08%
0.08%
0.08%

Transfusions
64
42
46
0
33
7
34
8
40
0
20
11
6

[EEY
(o]

WO RFROOOUEFLEr NONOKWOOUUL D

Percentage
16.93%
11.11%
12.16%
0
8.73%
1.85%
8.99%
2.11%
10.58%
0
5.29%
2.91%
1.58%
5.02%
1.05%
1.32%
2.38%
2.11%
0.53%
0
0.53%
0.26%
1.32%
0

0

0
0.26%
0
0.79%
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Figure 7 Comparison of the Percentage of Transmissions and Components at various Super
specialty Departments of the Hospital
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Table 8 Comparison of Transfusion episodes and Units Transfused among Retrospective with
Prospective Data

Phase Duration No.of Transfusions No.of Units
Phase-1 Jan 2021 To Jun 2021 112 235
Phase-2 Jul 2021 To Dec 2021 417 686
Phase-3 Jan 2022 To Jun 2022 177 281
Phase-4 Jul 2022 To Dec 2022 250 356
Phase-5 Jan 2023 To Jun 2023 170 321
Phase-6 Sep 2023 To Feb 2023 380 741

Total 1506 2620

Figure 8 Comparison of Total Number of Transfusions and Units Transfused between Retrospective
versus Prospective Data
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Table 9 Percentage of utility Appropriateness of Whole blood and Components

Components Highly Appropriate May be Inappropriate Highly
Appropriate Appropriate Inappropriate
WB 92% 7% 1% 0% 0%
PRBC 86% 12% 2% 0% 0%
FFP 82% 14% 4% 0% 0%
Platelets 88% 4% 8% 0% 0%
RDP 84% 8% 8% 0% 0%
SDP 94% 6% 0% 0% 0%

Figure 9 Percentage utility Appropriateness of Whole blood and Components
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Overall volume (Phases 1-6): Across six
phases, transfusion activity rose to a peak in
Phase 6 (Tables 1 & 8; Figure 1/8). Phase 6
contributed roughly one-quarter of all
episodes and over one-quarter of all units,
indicating higher intensity of support per
patient encounter. Mean units per episode
varied by phase (approx. 1.4-2.1), dipping in
mid-phases and increasing again in Phase 6,
consistent with a sicker case-mix or
protocolized resuscitation.

Component mix across time: There was a
significant change in component utilization
with PRBCs as the study progressed. The PRBC
proportion of all units grew by about 19
percentage points in Phase 1 through Phase 6,
whereas whole blood and platelet (pooled)
proportions fell; FFP grew by a small margin. In
more recent times, the use of single-donor
platelets was very limited (Table 2-6). These
changes are consistent with more recent use of
component therapy instead of whole blood
and specific therapy of anemia/coagulopathy.
Age—Gender distribution: The 15-47year
group consistently accounted for the largest
component use across phases (Tables 2-6;
Figure 2-6). Gender distribution varied by

© 2025 JEFI

B Percentage of utihty
Appropriateness
Inappropriate
Percentage of utility
Appropriateness May
be Appropriate

m Percentage of ntihiy
Appropriateness
Appropriate

m Percentage of ntility
Appropriateness Highly
Appropriate

period: Phase 1 showed a mild male
predominance, whereas several subsequent
phases, including Phase 6, showed a female
predominance in total transfused patients.
This pattern is compatible with service mix
(e.g., obstetric/gynaecologic and surgical
indications) and evolving referral streams.
Departmental contribution: General Medicine
remained the leading contributor in both
retrospective and prospective periods, with
Orthopaedics and OBG also prominent (Table
7; Figure 7). Prospectively, critical care areas
(e.g., CCM, SICU) increased their proportional
share, suggesting greater reliance on protocol-
driven transfusion in higher-acuity settings.
Some departments recorded little to no
prospective activity (e.g., General Surgery,
PICU, Dialysis ICU), likely reflecting temporal
service changes rather than true absence of
need.

Transfusion-related issues (TRIs): Recorded
TRIs were uncommon overall and absent in the
prospective phase; only isolated events
appeared in one retrospective phase (Table 2—
6).

This low  signal supports effective
haemovigilance and screening processes but
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should be interpreted with caution given
possible under-reporting.

Appropriateness of use: Appropriateness
assessments showed the vast majority of
transfusions classified as highly appropriate or
appropriate across all components (Table 9;
Figure 9).

Whole blood and SDP exhibited the highest
“highly appropriate” proportions, with no
categories rated as inappropriate in this
dataset. Together with low TRI rates, these
findings indicate generally judicious, guideline-
concordant use.

Interpretation and implications: Rising PRBC
intensity likely reflects higher
anemia/hemorrhage burden, greater
surgical/trauma throughput, or adoption of
restrictive thresholds with targeted correction
when given. Declining whole blood/pooled
platelet proportions are consistent with
maturation of component therapy and
inventory stewardship. Departmental shift
toward critical care underscores the need for
sustained stock resilience (PRBC and FFP) and
rapid cross-match pathways. Demographic
patterns (youth predominance; shifting sex
balance) suggest service-level drivers (e.g.,
OBG, ortho/trauma) and warrant periodic re-
alignment of component forecasts.

Strengths and limitations: Single-centre
design and reliance on record completeness
may introduce classification or capture bias.
Minor discrepancies between departmental
sums and period totals likely reflect timing or
documentation gaps. The percentages of
adjudicated indications summarize the data of
the whole dataset and do not necessarily
reflect the composition of a single phase. The
study period, practice of transfusion in this
centre changed to greater PRBC intensity,
slight increase in FFP transfusion, and
decreased whole blood and pooled platelet
dependent services, with the activity becoming
concentrated in General Medicine and critical
care services. Maximisation of low TRl and high
appropriateness with safe and directed use can
be further enhanced with stock planning and
prevention of non-adherence to guidelines by
continuing to audit the high-use units and
youth-age indications.

CONCLUSION

This research achieved its aims by measuring
the activity of phase-wise transfusion,
identifying a comparison between a
retrospective and prospective practice,
describing age-gender and departmental
trends, and evaluating the correct and safe
signals. Use changed to red-cell components
that were used steadily and congruently across
services; the highest proportion of component
support was in the 15-47-year group, and the
highest demand was in the General Medicine
and critical-care areas. The overwhelming
pattern of appropriateness adjudication was
highly appropriate/appropriate, with very low
transfusion-related issues recorded, which is
consistent with current restrictive transfusion
practices and patient blood management
guidelines. The paper contributes for the first
time to the body of literature with granular,
phase-resolved data of a tertiary-care
environment indicating a mature transition to
component therapy, rising red-cell intensity,
and escalating critical-care demand. These
empirics encourage inventory prediction
(PRBC and FFP in particular), focused
haemovigilance, and reinforcement of
protocols on a case-by-case basis. These
coincide with the current directions that
promote limited volumes of RBC transfusion
(usual 7-8 g/dL) and scheduled audit to
reconcile the transfusion practice. Recent
AABB guidelines and randomised-evidence
syntheses support restrictive RBC triggers
without any undue short-term mortality,
whereas specialty guidelines support sensible
platelet and plasma utilisation within patient
blood management systems; WHO reporting
has highlighted the system-level importance of
auditing utilisation and safety. Our results
reflect these trends in practice.

RECOMMENDATION

The study recommendations are based on the
development of a safer, leaner, and more
equitable transfusion system. The most
important measures are to put in place a
hospital-wide Patient Blood Management
program with quarterly audits; to standardize
indication-based order sets and single unit-
then reassess policy; and to reinforce high-
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acuity pathways through massive transfusion
protocols, rapid crossmatch, and bedside
checklists. Pre-operative and antenatal
anaemia clinics should screen and correct iron
deficiency before elective procedures.
Inventory resilience is prioritized through data-
driven forecasting (especially PRBC/FFP), O-
negative stewardship, platelet outdate
reduction, and strict cold-chain monitoring.
Haemovigilance is enhanced by universal,
simple reaction reporting, rapid case reviews,
and routine safety drills. Digital decision
support embedded in the EMR and real-time
dashboards guide appropriate use.
Department-specific reviews (General
Medicine, critical care, OBG,
trauma/orthopedics) align practice with
thresholds. Donor stewardship, community
engagement, and rare-donor lists protect
supply. Ongoing clinician education and
patient information materials sustain culture
change, while hub-and-spoke networking
improves regional equity. Measurable KPls
(appropriateness 290%, falling TRI rate, better
C/T ratios, lower wastage, 280% reassessment
after single-unit PRBC, rising anaemia-
optimization coverage) ensure accountability
and continuous improvement.

LIMITATION OF THE STUDY

Limitations. Single-centre scope and partial
retrospective  capture may introduce
documentation bias; case-mix, haemoglobin
triggers, bleeding severity, and coagulopathy
indices were not uniformly available for risk
adjustment; appropriateness criteria were
locally operationalized and may not generalize;
and the prospective window was relatively
short. Future work should incorporate
standardized trigger documentation, outcome
tracking (e.g., 30-day morbidity/mortality),
and multi-centre benchmarking against
national comparative audits. Transfusion
practice at this centre is largely appropriate,
increasingly component-focused, and
concentrated in high-acuity departments;
periodic  audit against contemporary
thresholds and service demand should
continue to guide safe, efficient blood-stock
management.

© 2025 JEFI

RELEVANCE OF THE STUDY

This study provides phase-resolved, time-
series evidence, spanning retrospective and
prospective periods, that distinguishes true
shifts in transfusion practice from short-term
variability. It reports a mature shift to
component therapy, increased PRBC and
reduced FFP utilization and reduced
dependence on whole blood and pooled
platelets, which directly feed into inventory
planning and thresholds. Demographic
indicators (preponderance of 15-47 years and
phase-specific sex distributions) are
transformed into preoperative and antenatal
anaemia optimization and trauma/orthopedic
preparedness actionable priorities. The
General Medicine and critical-care service
sustained demand are demonstrated in
department-level mapping and inform
targeted stock allocation and point-of-care
support. Low recorded transfusion-related
issues alongside high appropriateness rates
establish a local benchmark and a practical
suite of stewardship KPIs for dashboards and
feedback cycles. The dataset also strengthens
supply-chain resilience planning (e.g., O-
negative stewardship, platelet outdate
reduction, hub-and-spoke redistribution) and
defines a clear agenda for future multicentre
benchmarking with standardized triggers,
case-mix adjustment, and outcome linkage.
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