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Abstract

Background: Blood transfusion plays a pivotal role in modern health care systems. Since the advent of components 
preparation, Packed Red Cell (PRBC) prepared by any of the standard methods are maximum used components, followed by 
platelet concentrate (RDP) or single donor platelet (SDP). As per the Drug and Cosmetic Acts (1942), amended time to time, 
blood and its products are considered as a human product and therefore strict quality assurance should be followed as per 
standard operative procedure (SOP). The background of this study was to evaluate the quality assurance of PRBC prepared by 
the two methods in our center and to evaluate the best method to adopt. 
Aim: to do the comparative study of quality assessment of PRBC prepared by two methods: buffy coat (BC) or platelet rich 
plasma (PRP) to evaluate the best method to adopt. 
Methodology: As adopted in the present study was to assess the volume, hematocrit, potassium level, residual WBC, sterility, 
and hemolysis of the prepared bags by either method as per standard operative procedure (SOP).
Results: comprehensively the results obtained showed that as per volume and hematocrits, potassium level sterility and 
hemolysis there is no significance difference between two methods of preparation of PRBC, but residual WBC showed a 
statistically significant difference but in permissible limit as per SOP. 
Conclusion: In conclusion it was discussed that most of the adverse transfusion reaction whether immediate or delayed are 
due to residuals WBC, lesser the WBC in PRBC, lesser the transfusion reaction, therefore as per result obtained PRBC prepared 
by BC methods will be better option.
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Introduction

Whole blood transfusion is a lifesaving process since 
19th century when first man to man transfusion was 
recognized but it was not until the 20th century blood was 
used for less vital indication [1]. Whole blood remained to be 
standard of care for a long time due to many wars which led 
to the establishment of the first blood bank in 1916 to treat 
the severely bleeding soldiers by rapid transfusion [2]. Blood 
component therapy become the standard of transfusion 
medicine during the latter half of 20th century with the use 
of specialized equipment known as refrigerated centrifuge 
[3]. Component therapy is widely used as four components 
are generated out of one unit of whole blood, but it has 
been suggested in various studies that whole blood may be 
superior to packed red cell in case of trauma due to aim of 
volume replacement [4]. The principle behind preparation 
of component from blood involves each component having 
its own specific gravity and thus by applying centrifugation 
each component is separated and removed, thereby allowing 
the transfusion of desired components according to the 
need of the patients [5]. Another technique for preparation 
of components is filtration technique which is based on 
the size of components [6]. Two of the main methods used 
in component preparation using centrifugation technique 
are platelet Rich Plasma Techniques (PRP) and Buffy Coat 
(BC) method. Both the processes show several advantages 
and disadvantages not only in the method of preparation 
but also in the quality of yield of different components as 
well. The choice between the two methods is made by local 
supply, preference established during training or economic 
consideration [7]. 

The cornerstone of transfusion services all over the 
world relies on providing the right blood to the right person 
and at the right time [8,9]. The vital part of good transfusion 
practice includes the routine and timely quality analysis of 
various procedures to ensure the safety and adequacy of 
blood products. Quality analysis as a concept revolves around 
three basic principles- Quality control, quality assurance and 
quality management. Efficient and well-organized blood 
transfusion services apply the principles of quality analysis 
right from the process of collection from the donor to 
monitoring the adverse reactions in transfused recipients. It 
also includes routine and through quality check of reagents, 
Equipments and staff [10]. 

Quality assessment measures are important because of 
increased use of component therapy in clinical settings and 
because of the direct effect it has on the lives of the patients. 
Additionally, blood and blood components are grouped under 
drugs derived from human body. Hence the need for strict 
quality assurance measure as instructed by Drug controller 
of General of India [11]. 

The term hemovigilance was coined in France in 1991 
derived from the Greek word’s heme meaning blood and 
vigilance meaning watchful. The aim of hemovigilance is to 
detect and analyze the adverse effects of blood transfusion in 
order to correct their cause and to prevent their occurrence, 
thus improving the safety of blood transfusion. It is an 
important part of the quality system for blood transfusion 
and is defined as a set of surveillance methods covering the 
whole transfusion chain from the collection of blood and its 
separation into components to the follow-up of its recipients, 
intended to collect and assess information on unexpected 
or undesirable effects resulting from the therapeutic use of 
labile blood products, and to prevent their occurrence and 
recurrence [12].

Quality Assessment of Packed Red Blood Cells

Packed Red Cell (PRBC) is the key component most 
commonly used in clinical practice followed by platelet 
concentrate (random donor platelet or single donor platelet). 
The least used component is the cryoprecipitate. Therefore, 
transfusionist must concentrate more on quality assessment 
of PRBC. The parameters which should be analyse for strict 
quality control measurement should be volume of prepared 
PRBC per bags, hematocrits levels, potassium level, residual 
WBC, Hemolysis and Sterility of the prepared bags. The volume 
of prepared PRBC per bag mainly depends on the volume of 
blood collected during donation and type of primary bags 
whether top to top bags or top to bottom bags. It was noted 
that top to bottom bags gave better volume than top to top 
bags [13]. Hematocrit or hemoglobin level in the prepared 
blood bags of the PRBC by either method is important because 
in thalassemic patients or other anemia patients when it is 
required to build up the Hb for some operative procedures. It 
was emphasized that BC method is better in such situations 
[14,15]. Although there were some authors mentioned that 
handling and storage decline the hematological parameters 
such as hemolysis and therefore minimum handling should 
be performed and fresh blood should be given especially in 
pediatric patients, therefore regular quality assessments of 
the stored blood should be performed and inventory should 
be audited regularly in the centers where large quantity of 
blood are stored [16,17]. WBCs in whole blood or PRBCs 
cause many adverse transfusion reactions, including febrile 
non-hemolytic reactions, platelet transfusion refractoriness, 
graft-versus-host disease, and graft rejection [18]. To reduce 
these risks, leukoreduction became essential. 

Fresh whole blood contains ~109 leukocytes, reduced 
to ~108 in PRBCs. AABB standards mandate leukocytes be 
under 5×106 per unit (3-log reduction) with 85% red cell 
recovery, while European guidelines require under 1×106 per 
units WBC [19,20]. The buffy coat method of preparation of 
PRBC already gave one log reduction and therefore superior 
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to the PRP method. At present, the best leukoreduction can be 
achieved with the help of 3rd and 4th generation leukofilters, 
both in laboratory and patient bed side [16]. Potassium Load 
of Blood Transfusions is well studied by various authors and 
emphasized that during storage, cells leak increasing amounts 
of their potassium content into the plasma and some cells lyse 
entirely. In the first few hours following a transfusion, some 
of the transfused cells fail to survive and their potassium is 
released into the patient’s circulation. The remaining viable 
cells, however, take up potassium from the surrounding 
plasma, thus ultimately reverse some or all the extracellular 
load that has been administered. Fortunately, high potassium 
levels observed in stored blood may be of little concern in 
transfusion of single unit of red cells due to in vivo restoration 
of electrolyte balance in recipients’ body [13,21,22]. Caution 
is advised, however, in cases of patients with cardiovascular 
disorders, pediatric patients and in patients with already 
established hyperkalemia [23,24]. Some authors highlighted 
the important of irradiation for increasing level of potassium 
in stored blood and emphasized that irradiation can improve 
the potassium level in the stored blood if it done in later 
period of storage rather than earlier days [25]. The marked 
variability in levels of potassium in stored PRBC units as well 
as rarity of any adverse events occurring post transfusion with 
units with a high potassium load may be the possible reasons 
why no clear guidelines have been established by any of the 
primary governing bodies of transfusion medicine [26]. It is 
well addressed that over the storage potassium level in the 
stored blood increases as sodium ions entered into the cell and 
potassium ions exit out from the cell, since the Na+/K+ pump is 
inactive at 4°C [27]. Although this is a totally reversible process 
as it took 24 hours to restore the physiological gradients for 
sodium, and up to 4 days for potassium [16,28-30]. The FDA 
established shelf-life is based on a minimum of 75% RBC 
survival in recipient circulation 24 h after transfusion [31]. 

Although at the temperature at which PRBC are store, it 
is difficult for any bacteria to grow, the sterility of the bag 
is more important for RDP or SDP due to storage at room 
temperature even then randomly selected PRBC bags should 
be send for bacterial culture as per guidelines [32,33]. 
 

Material & Methods 

Study Design

Two-year prospective study design to study the 
comparison for QA of PRBC prepared by BC and PRP methods 
routinely used in our blood center.

QA Equipment’s used

Thermo Scientific Heraeus Cryofuge 6000i for 
preparation of PRBC by either method. Terumo Penpol 

quadruple blood bags 450 ml with primary bag contain CPDA 
and one bag contain SAGM. Bags are immediately numbered 
and QR codes are issued. Samples were immediately taken 
for routine TTI and other parameters and preanalytical 
assessments of QC. Further bags are issued to component 
preparation lab for further processing as per SOP. Automatic 
component extractor by Terumo Penpol and Fresenius 
are used for extraction of components as per pre-installed 
programs in the machine.

410 bags were selected for evaluation in different 
periods of time for QC. Volume, Hematocrit, Potassium level, 
Residual WBC, Sterility and Hemolysis both qualitative and 
quantitative were estimated as per institutional guidelines. 
Volume is assessed by an electronic weighing machine (Terumo 
Penpol). The reference range for volume per bag as per SOP 
should be between 220–260 mL. Hematocrit was measured 
by hematology analyzer (Sysmax 3600). The Hct should 
be 55–60% as per guidelines adopted by our blood center. 
Potassium estimation was done by chemical method by ABG 
analyzer (Instrumentation Laboratory) and the recommended 
potassium levels was 2.5-5.5 mEq/L. Residual WBC also 
calculated by Hematology Analyzer. The result was obtained in 
µL and per bag WBC is calculated by multiplying the obtained 
value with volume of bag. The recommended Residual WBC 
per bag should be <1x109 per bag. Visual Hemolysis was seen 
by visually examining the segments by the naked eye. If any 
change of color was seen the quantitative estimation should 
be performed by Tetra Methyl Benzoate (TMB) method. No 
hemolysis should be seen qualitatively or quantitatively as per 
guidelines and institutional SOP. The sterility of the bags was 
examined by sending the bags for bacterial culture. 

Statistical analysis was conducted by paired T test and 
Analysis of variance (ANOVA). Consent was taken by all 
the donors as per guidelines and institutional SOP. Ethical 
clearance was taken by Institutional Ethics Committee. 
 

Results 

The study conducted at JNMC AMU, Aligarh, examined 
410 component bags prepared in the blood bank over a 
period of two years for routine quality assessment for PRBC 
prepared by different methods (PRP and BC methods). 210 
units of packed red blood cells were prepared by the buffy 
coat (BC) method and 200 units prepared by the platelet-rich 
plasma (PRP) method. Routinely as per DGHS guideline and 
as per SOP of institutional Blood bank following parameters 
were assessed and presented in tabulated form in Table 1. 

Volume

A total of 410 packed red blood cell components 
prepared by different methods were evaluated for volume. 
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The majority of PRBC prepared by both BC (90.95%) and 
PRP (95%) methods met the recommended volume criteria. 
The Volume in bags prepared by PRP methods showed mean 
± SD of 262.87 ± 17.39 mL and by BC method as 260.53 ± 
18.31. mL Statistical analysis (unpaired t-test) indicated a 
non-significant difference in mean volumes between PRBC 
prepared by BC and PRP methods, although it is noted that 
percentage of RBC loss is more in bags prepared by BC 
methods.

Hematocrit 

Of the 320 bags assessed for hematocrit, 140 PRBC 
bags prepared by BC and 180 by PRP were evaluated. A 
significant majority of PRBC prepared by both BC (96.42%) 
and PRP (95%) methods showed hematocrit levels within 
the recommended range (50 – 60%), with statistical analysis 
(unpaired t-test) confirming a non-significant difference 
in mean hematocrit levels between the two preparation 
methods. The obtained values of Hct were 59.15±2.85% with 
PRP method whereas 58.37±2.69% were with BC methods. 

Potassium

The study included a total of 186 bags of packed red 
blood cells (PRBC) for analysis potassium levels, with 94 
bags prepared by the blood collection (BC) method and 92 by 
the platelet-rich plasma (PRP) method. The majority of PRBC 
units prepared by BC method had potassium levels between 
11-13 mEq/L, while those prepared by PRP method showed 
levels between 7-9 mEq/L. Statistical analysis (unpaired 
t-test) revealed no significant difference in potassium levels 

between PRBC prepared by BC and PRP methods.

Additionally, potassium levels were monitored in PRBC 
units stored for different periods (10-20 days and 20-30 
days). A significant difference in average potassium levels 
was observed between these storage periods (t-value = 
-7.55385, p < .00001), indicating higher potassium levels 
with longer storage (Table 2).

Residual WBC per unit

289 PRBC bags was assessed for white blood cell (WBC) 
counts, with 151 bags prepared by BC method and 140 
by PRP method. The mean ±SD for residual WBC per bag 
prepared by PRP methods were 2.44±1.44 x106/ unit and 
1.98±1.27x106/ unit prepared by BC methods. The study 
found a significant difference in WBC counts between PRBC 
prepared by BC and PRP methods. Although, majority of both 
groups had WBC contamination within permissible limits. 

Hemolysis

Visual inspection for hemolysis in all evaluated units 
showed minimal incidence, with only one out of 410 bags 
demonstrating signs of hemolysis, that bag was prepared by 
PRP method. 

Sterility

Sterility of the bags was assessed for microbiological 
culture indicated no contamination in any PRBC units 
prepared by either method.

Methods Total Bags Prepared Mean + SD t test Observation

Volume
PRP 210 262.87±17.39 mL -1.32332

NS
BC 200 260.53±18.31 mL

Hct
PRP 180 59.15±2.85% 2.52115

Significance
BC 140 58.37±2.69%

Potassium 
Level

PRP 92 10.33±2.72 mEq/L -1.62404
NS

BC 94 10.33±2.72mEq/L

Residual 
WBC

PRP 140 2.44± 1.44 x106/ unit 2.89973
Significance

BC 151 1.98± 1.27x106/ unit

Sterility
PRP 200 No Culture Positive

NS
BC 210 No Culture Positive

Hemolysis
PRP 200 No Hemolysis observed in 

199 bags Hemolysis in only 1 bag 
prepared by PRP

BC 210 No Hemolysis observed

PRP-Platelet Rich Plasma, BC-Buffy Coat Method, Ml-milliliter, mEq/L-Milliequivalent/liter, NS-non significant result.
Table 1: Observation Table.
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Average of Potassium Levels in PRBC 
Units Between 10-20 days of Storage.

Average of Potassium Levels in PRBC 
Units Between 20-30 days of Storage

Paired 
t- Test Observation

23.62±4.85mEq/L 41.642±5.47mEq/L -7.55385 Significance

mEq/L-Milliequivalent/liter.
Table 2: Estimation of potassium in different days of storage.

Discussion 

A unit of whole blood collected from a patient should be 
regarded as a precious asset with the potential of saving lives. 
Collection of whole blood from a donor and its transfusion as 
a whole is considered a thing of the past with the main aim 
of modern transfusion therapy being transfusion of only the 
required components. Each component is stored under ideal 
storage conditions with special preservative solutions and 
blood bags to lengthen the shelf life and improve quality of 
that component. The aim of PRBC transfusion as to maintain 
oxygen supply to the tissues when patient’s red cells are 
lost as a result of bleeding or in cases of severe anemia 
when hemoglobin is dropped down to below 6 gm/dl with 
symptomatic patient and to build the patient for any major 
surgery. Further regular transfusion of PRBC is required 
by transfusion dependent thalassemic and other hemolytic 
anemia patients to maintain the Hb level above 9 gm/dl. 
Blood banks rely on good component separation practices to 
use the blood to its utmost potential [34]. With many varied 
aims, successful transfusion practices are based mainly on 
the premise of providing the right blood at the right time to 
the right patient [35]. Quality control of procedures, apart 
from temperature control at regular intervals is warranted 
to ensure adequacy and safety of the transfusion operations 
and is part of good transfusion practices [36].

Quality management in transfusion services includes all 
requisites of blood supply chain including donation of blood, 
appropriate blood collection practices, screening tests for 
transfusion transmitted infections, component preparation, 
product storage, transportation, and secure transfusion to 
the recipients [37].

Quality control is the central component of quality 
assurance programs in any transfusion service. It is the set 
of procedures undertaken for continuously and concurrently 
assessing blood bank work and the results in order to 
decide whether the performance is up to the mark and 
plays a vital role in blood transfusion safety. Risks allied 
with blood transfusion can be substantially reduced by the 
implementation of appropriate quality control [38].

PRBC is used in various medical and surgical situations 
with approximately 30% of critical care patients and more 
than 50% of cardiac surgery patients receiving blood 
products during their hospital stay. To ensure that PRBC are 

produced in a consistent and controlled manner, various 
blood collection agencies routinely test PRBC as part of 
their quality assurance programs and as part of their 
continuous improvement activities prior to making changes 
to equipment or processes [13,16,17,39]. 

Volume

It is an important parameter to be assessed during 
quality assurance and assessment, which depends on 
various factors. The amount of whole blood collected is the 
most important factor. The recommended volume of PRBC 
units prepared by either method ranges from 245 mL to 325 
mL as per the National Accreditation Board for Hospitals and 
Healthcare Providers [13,39]. The PRBC prepared by the PRP 
and BC methods showed statistically non-significant results. 
In the study previously done by different authors showed 
variable results and depends upon the volume collected 
during donation. A comparative study was published in 
Transfusion showed that if collection was done in 500 ml bag 
the PRBC volume was in a range of 301±18mL to 328±17 mL 
whereas with a bag of 450 ml the mean volume was 263±25 
mL and 296±16 mL by PRP and BC method respectively. 
There is a difference in volume of prepared volume of PRBC 
is top to top bag and top to bottom bags are used. In the 
present study we compared the volume by top-to-top bags 
only and well in accordance with previous studies [21-40].

Strict volume control is necessary because a higher 
volume of transfusion products leads to the complications 
such as circulatory overload, however they also emphasized 
on the importance of transfusing enough red cells to increase 
the hemoglobin concentration. Therefore, it is mandatory to 
transfuse PRBC which have a high red cell mass compared to 
their volume [3,15,41]. 

Hematocrit 

To meet the requirement to transfuse more red cell mass 
compared to volume. Hematocrit is important. 
Therefore, as per SOP the Hct of the PRBC after preparation 
should be between 60-70%, when stored in CPDA and 50-
60%, when SAGM is added in the prepared PRBC bags. Hct 
of PRBC in the present study prepared by either method was 
well in accordance with the previous studies and within the 
permissible limit of guidelines follows in our center, although 
a high Hct up to 80% can also be achieved, but so much 
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concentrated blood can cause delay in transfusion through 
micro particle filters and restrict transfusion may cause 
post transfusion reaction. Although if high concentration 
is required, blood bank must be asked to make aliquot of 
small volume and transfusion should be done in part, and no 
transfusion should exceed 4 hours. In contrast to this some 
studies showed that preparation of PRBC by BC method led to 
approximately 20% loss of RBC during processing although 
there was higher platelet count in the platelet concentrates 
prepared from these units [37]. 

Even though regulatory standards vary with jurisdiction, 
it is recommended that the hematocrit of PRBC irrespective 
of the method of preparation of volume of donation should 
be less than 80% [36,39]. As per the National Accreditation 
Board for Hospitals and Healthcare Providers [40], the 
optimal hematocrit of PRBC units prepared from 350 ml 
whole blood is 55-65%. In the present study the majority 
of PRBC prepared by BC method and PRP method showed 
hematocrit within the recommended range of previous 
studies, regulatory body guidelines and as per SOP of our 
blood bank [17].

Potassium level

Potassium Load of Blood Transfusions is well studied by 
various authors and emphasized that during storage, cells 
leak increasing amounts of their potassium content into the 
plasma and some cells lyse entirely. In the first few hours 
following a transfusion, some of the transfused cells fail to 
survive and their potassium is released into the patient’s 
circulation. The remaining viable cells, however, take up 
potassium from the surrounding plasma, thus ultimately 
reverse some or all the extracellular load that has been 
administered. Fortunately, high potassium levels observed 
in stored blood may be of little concern in transfusion of 
single unit of red cells due to in vivo restoration of electrolyte 
balance in recipients’ body [40,42]. Caution is advised, 
however, in cases of patients with cardiovascular disorders, 
pediatric patients and in patients with already established 
hyperkalemia [23,25]. It was advised that if stored blood is to 
be transfused irradiation can improve the outcome in these 
patients in another study. They emphasized that irradiation 
in later period of storage gave better result that earlier day 
[25]. 

The marked variability in levels of potassium in stored 
PRBC units as well as rarity of any adverse events occurring 
post transfusion with units with a high potassium load 
may be the possible reasons why no clear guidelines have 
been established by any of the primary governing bodies 
of transfusion medicine [24,25,27]. The potassium level 
estimated in our study in PRBC prepared by different 

methods showed and compatible with studies did in the past. 

It is well addressed that over the storage potassium 
level in the stored blood increases as sodium ions entered 
into the cell and potassium ions exit out from the cell, since 
the Na+/K+ pump is inactive at 4°C [27], Although this is a 
totally reversible process as it took 24 hours to restore the 
physiological gradients for sodium, and up to 4 days for 
potassium [29,27]. Over the course of storage, 10 bags each 
irrespective of the method of preparation were analyzed for 
potassium levels and divided into 2 batches depending on 
the period of storage. The rise in serum potassium over the 
course of storage was statistically significant. These results 
were well compatible with previously conducted studies 
[19,29-31].

Residual WBC

WBC in whole blood or PRBC is the main culprit 
for most of Adverse transfusion reaction such as febrile 
non-hemolytic transfusion reactions, refractoriness to 
platelet transfusion, graft-versus-host disease, generalized 
immunosuppression, and an increased graft rejection rate 
of marrow or kidney transplantations [13,17]. Consequently, 
the need to reduce the residual white blood cell arises and 
component therapy came into practice. It has been estimated 
that a freshly collected, whole blood unit contains roughly 
109 leukocytes, and their concentration is around 108 in 
PRBC, this is denoted as 1 log reduction [38]. According 
to the American Association of Blood Banks standards, 
leukocyte numbers in a blood component should be reduced 
to less than 5×106 per unit after leukoreduction (achieving 
a 3 log reduction, or 99.9% reduction), with at least 85% 
recovery of red cells in 95% of units tested. In contrast, the 
European council guidelines are stricter, requiring residual 
leukocyte content to be less than 1×106 per unit [17,19,20]. 
The buffy coat method of preparation of PRBC already gave 
one log reduction and therefore superior to the PRP method. 
At present, the best leukoreduction can be achieved with 
the help of 3rd and 4th generation leukofilters, both in 
laboratory and patient bed side. The present study showed 
a significant reduction of residual WBC in PRBC prepared by 
different method and PRBC prepared by BC method show 
better reduction as compared to PRP method [43].

Visual Haemolysis

All units prepared using both methods were assessed 
for haemolysis during the course of present study. None 
of the evaluated units exhibited any obvious visual signs 
of haemolysis. Haemolysis is an indicator of the overall 
structural integrity of red blood cells (RBCs), which can 
increase due to physical handling, temperature fluctuations, 
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prolonged storage, and changes in the extracellular storage 
solution. Notably, the study found that haemolysis was 
least in PRBC units collected from menstruating females, 
attributing this to the higher number of younger RBCs in 
their circulation [3,28].

The degree of haemolysis is measured as the percentage 
of free hemoglobin relative to total hemoglobin, adjusted for 
hematocrits. According to research, despite the use of additive 
solutions and leukoreduction filters, some haemolysis is 
unavoidable. However, the extent of haemolysis in a PRBC 
unit should not exceed the permissible threshold even after 
42 days of storage [17,44].

Visual examination for haemolysis, particularly in 
the attached segments, revealed no significant signs. The 
recommended maximum levels of haemolysis are 1% as 
per AABB guidelines and 0.8% in European guidelines. It is 
standard practice in our blood bank to check for haemolysis 
before issuing PRBC units, and any unit showing obvious 
signs of haemolysis is not used for transfusion. The extremely 
low haemolysis at our center is likely due to the use of SAGM 
additive, where mannitol stabilizes the membrane and acts 
as a free radical scavenger. Additionally, the use of DEHP 
as a plasticizer in blood bags contributes to membrane 
stabilization [14,29,45]. While visual detection of haemolysis 
is quick, it often overestimates the extent of haemolysis. 
Newer methods, such as the TMB method, can provide more 
accurate assessments [29].

Sterility

All units examined for quality control were tested for 
bacterial contamination through culture methods. None 
of the units showed any signs of contamination. Since the 
1980s, following the discovery of human immunodeficiency 
virus contamination in the blood supply, ensuring a zero-risk 
blood supply has become a political necessity [46]. Barrett 
BB, et al. [47] found that only 0.03% of the 31,385 PRBC 
units in their blood bank were contaminated by bacteria, 
using gram staining and bacterial culture methods. The even 
lower contamination rate in our study can be attributed to 
the smaller number of units examined [47]. Recent studies 
also showed that although PRBC bags are stored at 4°C, the 
growth of bacteria is not possible but concern for sterility 
should be more important for RDP and SDP as they stored at 
room temperature [32,33]. Several strategies exist to reduce 
transfusion-related bacterial infection, categorized into four 
major approaches:

Avoidance, which includes donor screening and proper 
skin preparation before drawing blood [48]. Use of diversion 
pouch to collect few ml of blood before collection of blood 

in primary bag after venipuncture [49]. Bacterial detection 
using methods such as bacterial culture, gram staining, and 
advanced detection systems [50].

Bacterial elimination through advanced methods like 
amotosalen HCL (S-59), a synthetic psoralen combined with 
photochemical treatment to create permanent DNA and RNA 
cross-links, destroying organisms [51]. Growth inhibition by 
adding antibiotics to the blood [52].
 

Conclusion

In conclusion, the quality assessment of Packed Red 
Blood Cells (PRBC) is essential for ensuring the safety, 
efficacy, and optimal therapeutic outcomes in transfusion 
medicine. This study, conducted on 410 PRBC bags prepared 
using different methods, highlights the critical role of quality 
assessment in distinguishing the superiority of various 
preparation techniques. Among the methods evaluated, Buffy 
Coat (BC) preparation was identified as superior, particularly 
in terms of yielding a higher quality of RDP. The volume, Hct, 
Residual WBC and hemolysis are important parameters 
were evaluated for quality check and found to be at par with 
the institutional guidelines. The findings highlighted the 
importance of rigorous quality control measures in blood 
component preparation, which are vital for maximizing the 
clinical benefits of PRBC transfusions and improving patient 
care. 

Internal Quality Control (IQC) is a crucial element of 
quality assurance in laboratory services. It involves pre-
defined procedures for the continuous assessment of routine 
work to evaluate performance standards. In blood banks, 
maintaining these quality control standards helps to reduce 
the incidence of adverse blood reactions. Regular periodic 
quality analysis of blood components is essential to monitor 
variations in manufacturing processes and product quality, 
ensuring that each step in the manufacturing process meets 
the established acceptance criteria as per guidelines adopted 
in the blood bank.
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