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Background: Platelet transfusion is significantly involved in the treatment of oncology patients since the disease process as well as
many therapeutic agents can induce significant thrombocytopenia. Many variables regarding platelet products were studied over the
years to determine the quality of platelet products. The study aimed to assess the quality of platelet-rich plasma platelet concentrate, and
apheresis platelet concentrate that are available for transfusion in oncology centres.

Subjects and Methods: A cross-sectional study was conducted at the main blood bank in Basra, Iraq, the blood bank branch in Basra
Specialized Children’s Hospital, and oncology centres in Basra between May 2023 and September 2023. One hundred fifty apheresis
platelet concentrate units and 150 Platelet-rich plasma platelet concentrate units were assessed for their in vitro quality by assessing the
volume of platelet concentrate units, platelet count per unit, and residual white blood cell per unit. Fifty patients were assessed for their
response to platelet transfusion; half received PRP-PC, and the other half received apheresis platelet concentrate.

Results: Apheresis-PC units met volume and residual WBC criteria (98.08%, 90.38%) better than PRP-PC (61.33%, 5.60%). Final
scoring showed 4.6% PRP and 15.3% apheresis-PC, scoring 3. Patient response analysis revealed increased platelet count after
transfusion, with a higher number of transfused units for PRP-PC (13 + 5.28 units) vs. apheresis-PC (1 + 0.28 units). Recovery was >

20% for 80% of apheresis-PC and 56% for PRP-PC.

Conclusion: Apheresis-PC outperformed PRP-PC in meeting quality standards. Apheresis-PC had a higher platelet count and lower
WBC contamination, which makes it a better choice for platelet transfusion to reduce recipient exposure to multiple donors. Recipient
differences in age, weight, blood volume, and type of malignancy didn't affect the transfusion response.
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Introduction

latelets are non-nucleated, discoid cells,

roughly 2-3 pm in diameter which function

primarily as regulators of hemostasis but also
play secondary roles in the formation of new blood
vessels and innate immunity. (1) Defects in platelet
production or function are life-threatening due to the
risk of bleeding and may demand platelet transfusion.
In humans, the reference range for a normal platelet
count is 150-400x10%1 blood. (2) With a platelet
lifetime of approximately eight to ten days, a
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production of 10! platelets per day is needed to
maintain a constant level. (2) The hemostatic benefits
of fresh whole blood were recognized at the beginning
of the 20" century (3), later around the mid-century it
was concluded that these benefits are probably due to
the platelet component of the fresh whole blood (4).
Since then, major developments have been introduced
to the process of platelet production. This started with
the introduction of centrifugation to separate blood
products, going through the replacement of glass
containers with plastic containers that became gas-
permeable with time. The introduction of platelet
additive solutions, apheresis, and recently exploring
alternative storage methods may help achieve more
convenient storage for longer durations of time. (5-7)
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The volume of platelet products indicates the amount
of added plasma to the platelets. The ratio of platelet
count to plasma volume has a direct effect on the
maintenance of the critical product pH needed for
platelet viability throughout the storage duration, with
an accepted ratio of (1-1.5x10° platelets/mL). (8)

Residual WBC in platelet products represent a source
of adverse transfusion reactions including (e.g.,
febrile  non-hemolytic  transfusion  reaction,
transmission  of infections such as CMV,
alloimmunization and platelet refractoriness, and
transfusion-associated graft versus host disease).
Studies have found that adoption of pre-storage
leukocyte reduction reduced the rate of some of these
complications especially FNHTR, CMV transmission
and development of immune-mediated platelet
refractoriness. (9-11)

An adequate platelet count per unit is important to
achieve the desired response, especially regarding the
interval between transfusions. It was found that
transfusion of lower platelet count may achieve a
similar hemostatic effect compared to the standard
dose, but it will require more frequent transfusions to
maintain the desired platelet count (12). This can
increase recipient exposure to multiple donors which
may increase the risk of alloimmunization. Since a
bone marrow transplant may be required in oncology
patients, the development of alloimmunization is not

desirable.

The study aims to assess the in-vitro quality of
Platelet-rich-plasma  platelet concentrate, and
apheresis platelet concentrate that is used for
transfusion purposes in oncology centres, in Basra,
Iraq, using selected quality parameters (i.e., the
volume of the unit, platelet count per unit, and
residual white blood cell count per unit) for this
purpose. It also aims to evaluate patients’ platelet
count response to platelet transfusion. As well as,
assessment of any possible associations between the
type of platelet product or patients’ characteristics and
that response.

Patients and methods

This is a five-month cross-sectional study conducted
at the main blood bank in Basra, Iraq, the blood bank
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branch in Basra specialized children’s hospital, and
oncology centers in Basra between May 2023 and
September 2023. A total of 150 apheresis platelet
concentrate units and 150 Platelet-rich plasma platelet
concentrate units were assessed for their in vitro
quality by assessing the volume of platelet
concentrate units, platelet count per unit, and residual
white blood cell per unit. A total of 50 patients were
assessed for their response to platelet transfusion, half
received PRP-PC, and the other half received

apheresis platelet concentrate, as shown in Figure 1.

Study design
Platelets products’ Patients' data and
samples samples
150 samples of 25 recipients of
platelet-rich- 150 samples of platelet-rich- Ei[eupmlnsmt{;
plasma platelet apheresis platelets plasma platelet B cfz;g:m
concentrates concentrates
Each sample was analyzed for: For each patient, the following
. data were collected and
1. Unit’s volume. lvzed:
2. Platelets count/unit analyzed:
3. Residual WBC count/unit 1. Age
2. Sex
3. Diagnosis
4. Body weight
5. Type of product received
6. Number of units received

7. Pre-transfusion platelets
count

8. Post-transfusion platelets
count

In addition to the collected
data, the percentage platelet
recovery was calculated for
each patient.

Figure (1): A flow chart of the study design

Two types of platelet products were studied, which are
whole blood-derived platelets produced by the
platelet-rich plasma method, and apheresis platelets.
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Platelet-rich-plasma platelets concentrate (PRP-PC)
is produced from whole blood collected in a
demotek®  quadruple  blood bag  450mL
(Demophorius® healthcare, Limassol, Cyprus) which
uses CPDA-1 as an anticoagulant, which was stored
at room temperature (22°C + 2°C) for 6 hours. It is
centrifuged by Hettich® Roto Silenta 630 RS
centrifuge (Hettich®, Tuttlingen, Germany), the first
spin to separate packed red blood cells from platelet-
rich plasma, the platelet-rich plasma is expressed into
the attached second bag by manual plasma extractor
(Lmb® technologies GmbH, Schwaig, Germany),
and a second spin to separate platelets as a precipitate
from plasma, most of the plasma will be expressed
into another attached bag by the manual plasma
extractor leaving a small volume for platelet
suspension.

The platelet bag is then sealed and separated from the
plasma bag using a radiofrequency tube sealer, the
product is stored in an incubator that contains
horizontal flatbed platelet agitators (Helmer
Scientific, Noblesville, Indiana, USA) with 60 rpm
frequency, at a temperature of 22°C + 2°C which is
monitored and recorded 3 times daily.

While apheresis platelets, that were collected at Al
Basra Specialized Hospital for Children, were
produced wusing Trima Accel® (Terumo BCT,
Colorado, USA), and the donations were collected
from adult donors in the form of double adult units
and a red blood cell unit.

The sampling of (PRP-PC) was done on the same day
of production, by expressing the tubing content back
into the bag, mixing the bag content to ensure proper
sampling, and re-expressing part of the product into
the tubing, a segment that contains about 1-2 ml was
then sealed, separated, and labelled. The segment is
later dispensed into a plain glass tube for analysis
within 2 hours of sample collection.

Likewise, sampling of apheresis platelets was done on
the same day of collection, by mixing bag content and
then expressing 1-2 ml of the product into the small
sampling pouch attached to the wunit by the
manufacturer, the side bag is then sealed and
separated from the unit using a radiofrequency sealer,
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the sample is dispensed into a plain glass tube for
analysis within 2 hours of samples collection.

Both types of platelet products were weighed using an
electronic scale with a sensitivity of 0.1 gram (Beurer,
Ulm, Germany) to obtain a weight that represents the
combined weight of both the product’s and the
container’s weight, the empty bags for both products
were also weighed.

Platelet concentrates unit volume was calculated by
weighing the unit, subtracting the weight of an empty
bag, and dividing the result by the platelet concentrate
specific gravity which is 1.03 (13,14) for platelet
concentrate suspended in plasma.

The volume of platelet concentrate (ml) =
weight of a full PC unit—weight of empty PC bag

specific gravity of PC

Sysmex® XN-350 blood counter (Sysmex®, Kobe,
Hyogo, Japan) was used to determine the platelet
count/pl.. Then the platelet count per unit was
determined by multiplying the platelet count/pL. by
1000 to determine the count per milliliter and by the
unit volume in milliliter.

Platelet count per unit = platelet count/puL. x 1000 x
volume of PC (ml)

Residual WBC count was estimated for PRP-PC units
using the Sysmex®XN-350 blood counter using the
whole blood mode.

Since no specialized systems are available for
counting the low residual white cell counts in
apheresis platelet concentrate units, the Sysmex®
XN-350 prediluted mode was used for this purpose.
The counts were validated by manually counting
residual WBC count using a Neubauer chamber for
random 20 samples which matched the automated
counts obtained by the prediluted mode of the
Sysmex® XN-350.

The residual WBC count obtained as cell/uL was
multiplied by 1000 to convert it into cell/ml and then
multiplied by the unit volume in millilitres.

In Apheresis units, the WBC count obtained from the
device was divided by 7 to account for the dilution
factor proposed by the device and then multiplied by
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1000 to convert it into cell/ml and then multiplied by
the unit volume in millilitres.

Residual WBC count = WBC count/ul. x1000 x
volume of PC (ml)

Platelet units were assessed on the day of preparation
(day 0). Any unit that was stored in a temperature out
of the range of 20 = 2 has been excluded.

The obtained parameters were assessed according to
the quality control standards for the corresponding
component type. Iraqi quality standards were obtained
from the quality control unit in Basra Main Blood
Bank, as shown in Table 1.

Table 1: Selected parameters of the Iraqi quality
standards for platelets products

Product Volume WBC count | Platelet count
Random

platelet (PRP- | 45-70 mi N/A >5.5x10%unit
PC)

Apheresis 150380 ml | <Ix10%unit | >2x10%/unit
platelets

N/A: no quality standard, a minimum of 75%
compatible products is considered sufficient.

Regarding patients’ response to platelet transfusion,
patients’ records were reviewed for patients’ age, sex,
diagnosis, weight, and pretransfusion platelet count
within 24 hours before platelet transfusion, and the
type and number of transfused platelet units. Patients’
blood samples were collected, in EDTA tubes, within
20 hours of platelet transfusion, and platelet count was
obtained by automated blood counter (Sysmex® XN-
350).

The data of fifty patients were collected, 25 of whom
were transfused with whole-blood derived platelets,
which were prepared by the platelet-rich plasma
methods, the transfused units were not ABO-matched
to the patient’s blood groups and of different storage
durations. The other 25 were transfused with
apheresis-derived platelets, the transfused units were
mostly ABO-matched to the patient’s blood groups
and of variable storage durations.

10.33762/mjbu.2024.147186.1200

Patients who received platelets transfusion within a
period longer or shorter than 20 hours were excluded
from this study. Likewise, patients with peripheral

causes of thrombocytopenia (immune
thrombocytopenic purpura, thrombotic
thrombocytopenic purpura, heparin-induced

thrombocytopenia, sepsis, disseminated intravascular
coagulation, and hypersplenism) were excluded from
the study.

Blood volume for patients was calculated using the
following equation:

Blood volume (ml) = patient’s weight (kg)x Average
blood volume for age (ml/kg)

Average blood volume for age is shown in Table 2.
(15-17)

Table 2: Average blood volume for age (ml/kg)

Average blood volume for age

AR (ml/kg)
Preterm neonate 95
Neonate 85
infant <3 months 85
Child > 3months 75
Adolescent male 70
Adolescent female 65
Adult male 75
Adult female 65

The response to transfusion was assessed by
calculation of the percentage platelet recovery (PPR)

PPR
_ (Cpost — Cpre) X total blood volume (L) x 100%

number of platelets transfused (101)

Where C post: post-transfusion platelet count
(platelet/L)  C pre: pre-transfusion platelet count
(platelet/L)

Adequate post transfusion increment is defined as
PPR > 30% after 1 hour of platelet transfusion, and
PPR >20% after 20 hours of platelet transfusion. (18)
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Two platelet percentage recovery values were
calculated for each patient, one that represented the
response if the minimum standard platelet count per
unit was transfused, which in this study is represented
as standard percentage platelet recovery, and the other
represented the response to the average platelet count
per unit calculated in this study, which is represented
as the corrected platelet percentage recovery.

The agreements of the scientific and ethical
committees in both the Iraqi Board for Medical
Specializations and Basrah Health Directorate were
obtained before carrying on this research, and verbal
consent from patients or their next of kin was obtained
for the collection of data and blood samples. Full
adherence to aseptic techniques was ensured while
collecting samples from platelet units.

The data were coded and analysed using the Statistical
Package for the Social Sciences (SPSS) version 26.
The p-value was considered significant if <0.05, very
significant if <0.01 and highly significant if <0.001.

Results

The mean volume of the apheresis PC unit was 172.80
+ 10.24 (mean + SD). Nearly all the units (98.08%)
met the desired quality control criteria of volume
(150-380 ml). Regarding the mean platelet count of
apheresis-PC units, it was 1.28 £ 0.55 x 10! (mean +
SD)/unit. Of them, only 15.38% met the quality
control criteria (>2x10'!/unit). Concerning the WBC
count, the mean WBC count was 0.46 + 0.44 x 10%
unit. The majority of units (90.38%) met the criteria
and had less than 1x10%unit WBC contamination, as
shown in Table 3.

Table 3: In vitro quality assessment of apheresis platelet
concentrate units (n = 150)

Aphpe(r:esm- ‘ Mean ‘ Median Range  Agreement

172.80 £ 149.71- 0
Volume/ml 10.24 174.52 195.73 98.08%
Platelet

1.28 + 0.14 -

11 0,

count * 10 0.55 1.15 538 15.38%
/[ unit
WBC count | 0.46 + 0
* 105 / unit 0.44 0.25 0-1.6 90.38%

10.33762/mjbu.2024.147186.1200

Table 4 represents the quality assessment of Platelet-
rich plasma platelet concentrate units (PRP-PC). The
mean volume of units was 65.70 + 11.82 ml (mean +
SD). About two-thirds of the units (61.33%) met the
desired quality control criteria of volume (45-70 ml).
The mean platelet count of PRP-PC units was 2.16 +
2.16 x 10'% (mean + SD)/unit. The majority of units
did not meet the criteria and only 8.00% of them met
the quality control criteria (>5.5x10'/unit). About
the WBC count, the mean WBC contamination count
was 5.60 £ 5.46 x 10/ unit.

Table 4: In vitro quality assessment of Platelet-rich
plasma platelet concentrate units (n = 150)

PRP-PC Mean Median Range Agreement
65.70 + 39.52 -

Volume/ml 11.82 65.69 95.44 61.33%

Platelet
216 + 0.19 -

* 10 0,

cour_wt 10 216 157 17.80 8.00%

/ unit

WBC count 5.60 + 430 0.42 —

* 106 / unit 5.46 ) 46.00

Table (5) represents the final scoring for examined
platelets units, a final score was given for each unit
based on the number of national quality criteria it
satisfied, it’s worth mentioning that Iraqi quality
standards for PRP-PC units don’t specify a residual
WBC count; therefore, all PRP-PC units were
considered satisfactory for this criterion and were
given a point in this regard.

Each unit scored out of 3, 4.66% (7 units) of PRP-PC
have scored 3 out of three, more than half of PRP-PC
units 58.66% (88 units) scored 2 out of three, and
36.66% (55 units) scored only 1 out of 3. On the other
hand, 15.3% (23 units) of apheresis platelets units
scored 3 out of 3, the majority of apheresis units
73.3% (110 units) scored 2 out of 3, and 11.3% (17
units) of them scored 1 out of 3. None of the PRP-PC
or apheresis-PC scored 0 out of 3

Table 5: Final scoring for the examined platelet
units

Score PRP-PC Apheresis-PC
3 7 (4.66%) 23 (15.33%)
2 88 (58.66%) 110 (73.33 %)
1 55 (36.66%) 17 (11.33%)
0 0 (0%) 0 (0%)

Total 150 (100%) 150 (100%)
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In the second part of the study, the data of fifty
patients were collected. Twenty-five of them received
apheresis-PC, and 25 received PRP-PC. Sixty
perecent of the apheresis-PC recipients and 52.0% of
PRP-PC recipients were females, and most of the
patients who received PRP-PC (40.0%) were
diagnosed with chronic haematological neoplasms or
disorders, while 36.0% of patients who received
apheresis-PC were diagnosed with acute myeloid
leukemia.

The blood volume was higher among the PRP-PC
with a mean equal to 4.13 + 0.91 than in the apheresis-
PC and the results were statistically significant (P-
value = 0.001) as shown in table 6.

Table 6: Demographic and clinical characteristics of
the study population

Demographic and clinical Qgheresm- PRP-PC | | e
characteristics _ (n=25)

Mean + SD 13.63 + 38.28 £
Age (Age group 18.48 21.55 0.001"
range) (13.23 - (134 - '
g 36.08) 36.07)
12
Male 10 (40.0%) 0
Sex %8'0 %) 0.776™
0,
Female 15 (60.0%) (52.0%)
Acute myeloid
leukemia 9 (36.0%) 6 (24.0%)
Acute
lymphoblastic 6 (24.0%) 6 (24.0%)
Clinic leukemia
al Chronic
: hematological o 10 -
dlggn neoplasms/disor 5 (20.0%) (40.0%) 0.422
0sis ders
Non
hematological 5 (20.0%) 3 (12.0%)
neoplasms
Weigh 28.20 + 58.72 + *
t Mean + SD 19.19 994 0.001
Blood
volum | Mean + SD 202£133 [ ge3* | 0.001°
e (L) '
* Independent sample t-test
** Chi-square test
*** Fisher exact test

Table 7 shows that the mean platelet counts after
receiving both apheresis-PC and PRP-PC were 47.40
+ 26.31 and 42.04 £ 43.80, respectively, which was
significantly higher than before transfusion with a P-
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value equal to 0.001, and the change in platelet count
was 34.76 £+ 26.22 in the apheresis-PC receiver and
24.60 + 32.27 among the PRP-PC.

Table 7: Platelet count before and after receiving
apheresis-PC and PRP-PC transfusion

Mean
Mean
count count after el
Platelet before platelet
platelet P -value
increment

transfusion
(x109/L) (x10%L)

concentrates platelet
transfusion
(x10%/L)

Apheresis- 12.64 £ 4740 £ 0.001 34.76 =

PC 6.08 (25) 26.31 (25) ' 26.22
17.44 + 42.04 24.60 +

PRP-PC 12.04 (25) +43.80 (25) 0.001 32.27

* Paired sample t-test

The mean number of units transfused was 13 + 5.28

in the PRP-PC receiver and 1 = 0.28 units in the

apheresis platelet concentrate receiver, as described in
Table (8).

Table 8: Platelet transfusion in study groups

Platelet Apheresis-

transfusion PC R =l
Number of 1+0.28 134528 | 0.001
units

Total 25 25

* Independent sample t-test

Table 9 represents the response to transfusion
assessed by calculating the percentage platelet
recovery (PPR). By calculating the standard
percentage platelet recovery, 52.0% of those who
received apheresis-PC and only 28.0% of those who
received PRP-PC had a percentage recovery of > 20%
after twenty hours. The corrected percentage platelet
recovery of > 20% after 20 hours of platelet
transfusion was seen in 80.0% of those who received
apheresis-PC concentrate and 56.0% of those who
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received PRP-PC; however, there was no statistically
significant association between them (P-value >
0.05).

Table 9: The response to transfusion by assessing the
percentage platelet recovery (PPR)

Table (10): The association between corrected
percentage platelet recovery and certain variables

Corrected percentage
platelet recovery P-

Variables >20 <20 value

(n=34) (n=16)

Percentage Apheresis- ‘ PRP-PC P-
platelet recovery  PC value
Standard >20 | 13(52.0%) | 7 (28.0%)
percentage 0.148
platelet <20 | 12 (48.0%) | 18 (72.0%) '
recovery
Corrected | >20 | 20 (80.0%) | 14 (56.0%)
percentage 0.128
platelet <20 | 5(20.0%) | 11 (44.0%) '
recovery

25 25
Total (100.0%) | (100.0%)
* Chi-square test

The association between corrected percentage

platelet recovery and certain variables is shown in
Table (10). Regarding the type of platelet

concentrate, although both apheresis-PC and PRP-
PC showed a percentage of platelet recovery of more
than 20 percent (80.0% and 56.0%, respectively), the
association was not significant. A higher percentage
recovery of platelets was seen among all types of
neoplasms, and a lower percentage recovery was
seen among older age groups (30.59 + 24.38) and
those with a higher weight (49.56 + 20.95).
However, all the variables were not statistically
associated with the corrected percentage platelet
recovery or a certain variable (P-value > 0.05).

10.33762/mjbu.2024.147186.1200

Platelet Apheresis-
concentrat | PC 20 (80.0%) 5 (20.0%) 9*.066
es PRP-PC 14 (56.0%) 11 (44.0%)
Acute
myeloid 10 (66.6%) 5 (33.3%)
leukemia
Acute
lymphoblast | 8 (66.7%) 4 (33.3%)
ic leukemia
Chronic
Diagnosis | hematologic 0.975
al 11 (73.3%) 4 (26.7%) -
neoplasms/d
isorders
Non
Zlemam'og'c 5 (62.5%) 3 (37.5%)
neoplasms
Age 23.77 £ 21.02 gg'gg * 0.355
Mean £ SD 29.56% 0.172
Weight 40.59 + 21.59 20'95 - -
*Independent sample t-test
** Fishers exact test

Discussion

Platelet transfusion is significantly involved in the
treatment of oncology patients since the disease
process as well as many therapeutic agents can induce
significant thrombocytopenia. Both the patient’s in
vivo environments and ex vivo processing and storage
of platelets can affect platelets’ survival and efficacy
post-transfusion. (19,20)

Regarding platelet unit volume, in the current study,
PRP-PC mean volume is 65.7+11.82 mL and 61.33%
of the units have satisfied the national quality criteria
for volume. The units’ volume is comparable to those
found by Singh et. al. (14), Toora et. al. (21), and
Talukdar et. al. (22). The addition of plasma to the
platelet units in this method was done manually. The
lack of an objective method to determine the volume
of added plasma may have led to over/under-
estimation of the plasma volume and, hence may
explain the findings.
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Regarding apheresis platelet units, the mean volume
in the current study is 172.84+10.24 mL and 98.08% of
units have successfully achieved the desired volume
according to Iraqi quality standards. The units’
volume is comparable to that found by an Iraqi study
by Waleed A (23), as well as those found by Singh et.
al. (14). However, it was lower than the mean volumes
reported by a study by Al Rahal N in Iraq (24) and
Toora et. al.,(21). The percentage of units that
satisfied the national quality standards was
comparable to the findings of Singh et. al.(14), Toora
et. al.(21).

Concerning the platelet count per unit, in our study,
PRP-PC average count per unit is 2.16+2.16
x10'%unit; the percentage of units that satisfied the
standard platelet count of > 5.5 x10'%/unit is only 8%,
the average platelet count per unit was comparable to
that found by Talukdar et. al., (22) yet it was lower
than what was reported by Singh et. al.(14) and Toora
et. al. (21), similarly, the percentage of satisfactory
units was much lower than that found by Singh et. al.
(14) and Toora et. al.(21) which was 78.2% and 84%
respectively.

This low percentage of units that satisfy the national
standard for platelet count per unit may be related to
the lack of standardized storage incubators with
controlled temperatures for collected blood before the
components separation procedure, the use of almost
all collected blood units for platelet production
regardless of blood collection duration, which is
recommended to be not longer than 20 minutes
according to the AABB technical manual. (25), old or
faulty equipment used for the separation of the blood
components and factors related to staff training and
adherence to standard of practice. Addressing these
factors may improve the outcome of platelet
concentrate production.

Apbheresis platelet units in the current study have an
average platelet count per unit of 1.28 =+ 0.55
x10'"!/unit and only 15.38% of units met the national
quality standard of platelet count per unit >
2x10"!/unit which is similar to the European quality
standard (26) but lower than AABB and Indian
(DGHS) standards (platelet count > 3x10'/unit)

(27,28) which were used in some of the comparable

10.33762/mjbu.2024.147186.1200

studies. The average count per unit was lower than the
average count reported by both Waleed A. (23) and Al
Rahal N.(24) in Iraqi studies, but higher than the
average count reported by Talukdar et. al. (22). Both
the average count and agreement we”e significantly
lower than those seen in studies by Singh et. al.(14),
Chaudhary et. al. (29).

Factors that may affect the yield of platelets by
apheresis procedure include pre-donation platelet
count, the volume of blood processed, and the
processing time (30). Other factors may be implicated
including leucocyte count, hemoglobin, age, and body
weight that were considered in some studies but not
well-established. In terms of leucocyte contamination
of the products, the national standards did not assign
a value for an acceptable level of contamination in
PRP-PC; however, the average residual WBC count
per unit in our study was 5.6+5.46 x10% unit, these
values were significantly lower when compared to
values obtained by Singh et. al. (14) and Talukdar et.
al (22).

The level of WBC contamination In apheresis platelet
is 0.46+0.44x10% wunit, and the percentage of
satisfactory units is 90.38%, these findings are lower
in terms of average count than those of Singh et. al.
(14) and Talukdar et. al.(22), with a better agreement
when compared to Al Rahal N (24) study. It’s worth
mentioning that national Iraqi criteria have lower
values for acceptable WBC contamination (<1x10°%
unit), while the DGHS Indian criteria followed by
comparable studies accepts WBC contamination of up
to 5 x10% unit. (28). Regarding final scoring, the
finding is comparable to Toora et. al (21) and Talkudar
et. al. (22) while the opposite was found by Singh et.
al.(14).

Regarding the demographic characteristics of the
recipients, the average age in the apheresis PC
recipients group was lower than the average age of the
PRP-PC recipients group, that can be explained by the
difference in prescription practices among clinicians
treating pediatric patients and those treating adult
patients, the underlying cause of thrombocytopenia
which may or may not be an indication for future bone
marrow transplant, and the better availability of
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Basra, Iraq.

Concerning the weight of the recipients, the average
weight of apheresis-PC recipients (28.20 Kg) was
lower than the average weight of the PRP-PC
recipients’ group (58.72 Kg), which was translated to
a significant difference in the calculated total blood
volume between the two groups, this difference can
be explained by the significant difference in the age
groups between the recipients of each product.

In terms of sex, forty percent of apheresis-PC
recipients were males while 48% of PRP-PC
recipients were males. A higher percentage of male
recipients was seen in the study by Slichter et al. (31).
Regarding the clinical diagnosis, the diagnosis of
AML was the most common among recipients of
apheresis-PC, ~ while  chronic ~ hematological
neoplasms and disorders were the most common
category of PRP-PC recipients. This can also be
explained by the difference in age between the two
groups.

This study has found a highly significant difference (p
value <0.001) between the average number of
transfused PRP-PC and the average number of
transfused apheresis- PC units. This difference can be
explained by the higher platelet count per unit of
apheresis-PC which means fewer units are needed to
reach the desired dose of platelets, in combination
with the findings that recipients of apheresis-PC were
young individuals with lower weight and total blood
volume. There was a highly significant difference (p
value < 0.001) between pretransfusion platelet count
and post-transfusion platelet count for both groups.
This was comparable to the findings by Ning et. al.
(32). Higher average increment in platelet count
among apheresis PC recipients may be explained by
the lower blood volume in this group.

In this study, recipient response in terms of percentage
platelet recovery was calculated once for a standard
platelet count per unit and another for the average
platelet count per unit. A higher percentage of
recipients had >20% corrected percentage platelet
recovery after 20 hours of transfusion for both
products than those who had <20% corrected
percentage platelet recovery. A higher percentage of

10.33762/mjbu.2024.147186.1200

recipients of both products achieved a corrected
percentage platelet recovery > 20% than those who
achieved a standard percentage platelet recovery
>20%, which is explained by the low average platelet
count per unit when compared to the standard platelet
count per unit. The corrected percentage platelet
recovery had no significant association with the type
of product, or recipients’ variables in terms of age,
body weight, or diagnosis.

Conclusions

The current study demonstrated that apheresis-PC has
satisfied more quality standards (volume in 98.08%
and residual WBC count in 90.38% of units) than
PRP-PC which failed to reach the threshold of 75%
satisfactory units for both platelet count per unit and
volume, apheresis- PC has also failed to satisfy the
75% threshold for platelet count per unit; however, in
comparison between the two products, apheresis-PC
has higher average platelet count per millilitre and
lower WBC contamination, which makes it a better
choice for platelet transfusion to reduce recipient
exposure to multiple donors.

The apheresis-PC recipients’ group was younger, with
lower body weight, lower total blood volume, and a
higher prevalence of acute leukemias both myeloid
and lymphoid when compared to the PRP-PC
recipients’ group; however, none of these differences
was significantly associated with their response to
platelets transfusion.
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