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Pas I11 Added Donor Platelet Suspensions on Platelet Count Ph and Allergic

Transfusion Reactions

Abstract

Aim: Platelet additive solutions (PAS) platelet collection methods, in which less donor
plasma is used, are becoming more common in order to reduce the reactions occurring
in patients. In our study, we aimed to evaluate the platelet quality in apheresis platelet
suspensions (1) collected with PAS-1Il and to examine the frequencies of other
transfusion reactions, especially allergic reactions related to platelet transfusion (I1).
Material and Method: In our study, the results of routine use of apheresis platelet sets
between July 2019 and March 2021 were evaluated retrospectively.

Results: All of the PAS-I11 added apheresis platelet concentrates collected in our center,
whose quality control was performed in different time periods (100 platelet
concentrates) were included. Platelet counts and pH values were examined on the 1st
and 5th days of these apheresis platelet concentrates, which were stored in our blood
bank at 20-24°C with agitation.

In our study, mean platelet counts measured on days 1 and 5 in 65% PAS-I11/35%
plasma apheresis platelet suspensions were found to be 3.44 x 10 and 3.0 x 10"}, while
pH values were determined as 6.83 and 6.62 on days 1 and 5, respectively. Also, no
allergic or any other transfusion reaction was detected.

Conclusion: In conclusion, in our study, apheresis platelet concentrates suspended in
65% PAS-111/35% donor plasma were associated with (I) better donor comfort and (I1)
reduction in the frequency and/or severity of transfusion reactions originating from
donor plasma.
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Introduction

In current blood bank practice, apheresis platelet concentrates obtained from volunteer
donors are suspended in the same donor's plasma. In each apheresis procedure, 200-300
ml of donor plasma taken from the donor both negatively affects the comfort of the
donor (I) and prevents the recovery of plasma fractions (11). Therefore, it is important to
reduce the plasma required for the suspension of apheresis platelets.

Although platelet transfusions are life-saving, they can sometimes cause serious
reactions that can be life-threatening. The rate of transfusion reaction due to apheresis
platelet suspensions is estimated to be 1-4%. The majority of these reactions are allergic
transfusion reactions and febrile non-hemolytic transfusion reactions. However, various
reactions such as infections, alloimmunization, transfusion-related acute lung injury,
transfusion-related circulatory overload, transfusion-associated graft-versus host disease
and post-transfusion purpura may also occur. For this reason, in order to reduce/prevent
these reactions in the recipient, platelet collection methods with platelet additive
solution, instead of which donor plasma is used less, gain importance. PAS-111 (Intersol)
is a platelet additive solution approved for use both in Europe and in the USA by the
FDA. However, obtaining apheresis platelets with the addition of PAS-II11 is still not in
routine use in our country. We aimed to share the results of our patients with apheresis
platelet collection using PAS-III in our blood bank and therapeutic apheresis center
within the body of Inonii University Turgut Ozal Medical Center and contribute to the

literature.



Material and Method

In our study, eleven thousand (11,000) PAS-III added apheresis platelet concentrates
collected from volunteer donors at indnii University Turgut Ozal Medical Center, blood
bank and therapeutic apheresis center between July 2019 and March 2021 were
evaluated retrospectively. All of the 11,000 apheresis platelet concentrates with PAS-I11
added in different time periods (100 platelet concentrates) were included in our study.
The quality control evaluation can be summarized as, (I) taking 20 ml samples from
these 100 platelet concentrates into a separate platelet storage bag (gas-permeable, 100
ml bags) under sterile conditions, (1) storing of these 20 ml platelet concentrate
samples with agitation in our blood bank at 20-24 C° for 5 days and (1) taking samples
of concentrated platelet samples for required examinations on 1st and 5th days under
sterile conditions.

It was determined that platelet count (CBC) on the 1st and 5th days and pH
measurements on the 1st and 5th days were made from these PAS-III apheresis platelet
samples, which were stored with agitation in the blood bank, for quality control
purposes.

PAS-III apheresis platelet suspensions were automatically collected from donors in

Fresenius (AmiCORE) model apheresis devices.

Fresenius brand R6R8884 model single arm platelet apheresis set was used in the
procedures performed on the device. The set has a cassette system, gamma sterile and
connection section with a 0.2 p filter for PAS connection. The procedures were
performed using the "Intelligent Flow Control" feature of the apheresis device. In this
way, the appropriate flow value according to the donor's vascular access was
determined by the device, real-time pressure control and numerical follow-up of the
flow rate were performed.

At the end of the procedure, the separated platelet and plasma were transferred to a gas
permeable bag where the platelet could be stored for 5 days. When it is desired to store
the product with 65%PAS-111/35% plasma, 65% of the product volume is sent to the
automatic product bag by the PAS-III device and the platelet product is suspended in

this way.



Day 1 and day 5 pH values were measured with a Radiometer brand ABL800 Basic
model blood gas analyzer, as described above, from platelet concentrates stored in the
blood bank with 65%PAS-111/35% plasma.

Complete blood count (CBC) was measured with XN-1000-Sysmex model analyzer for
day 1 and day 5 platelet values from platelet concentrates stored in blood bank with
65%PAS-111/35% plasma as described above.

After sampling for quality control, these apheresis platelet concentrates (100 pieces)
were given to the relevant patients within the indication. The files and/or automation
records of these 100 patients were retrospectively investigated in terms of allergic
reactions and other possible transfusion reactions.

For this retrospective study, approval was obtained from the ethics committee of Inénii
University with the number of 2020/28-10.

Statistical Analysis

SPSS T-test was used for statistical analysis.

Results

Of these 100 samples analyzed, 64 (64%) were male and 36 (36%) female donors. The
lowest platelet value was found to be 201.000/mm?® and the highest 341.000/mm? in the
donors in the study. The mean platelet value was found to be 276,150 +26.67/mm?>. The
lowest hematocrit value was 39.2%, the highest 49.9%, and the mean hematocrit value
was 44.72+ 3.05%. The demographic characteristics of the patients included in our

study are in Table 1.

Table 1. Demographic characteristics of the study group

%0 35 Plasma % 65 PAS 111

Donor Information n= 100 (64 males, 36 females)

Parameters Minimum- Average Standard Deviation
Maximum

Weight (kg) 58 - 96 73.19 +8.72

Height (m) 1.55-1.92 1.69 +0.06

Donor Hct (%) 39.2-49.9 44.72 +3.05

Donor PLT (/mm®  201.000 - 341.000 276.150 + 26.67




In the procedures performed in our center, a platelet yield of 3.0x10™ - 7.5x10™ is
targeted. The platelet recovery of the platelet product collected in PAS Il platelet
concentrates was 87.34% on the 5th day.

The mean time for platelet collection from donors was 76.97+6.6 minutes (60-85
minutes). The product volume collected from the donors was found to be 230+£22.38 ml
(200 - 250 ml) on average. In PAS Il platelet concentrates, the mean platelet count was
3.44 x 10™ (2.75 - 9.66 x 10™) on the 1st day, and 3.0 + 1.09 x 10*!(2.22 - 4.12 x 10™)
on the 5th day. While the mean pHa,-c value was 6.83+ 0.22 (7.22 - 6.40) on the 1st day
in PAS Il platelet concentrates, the pHa,oc value was 6.62 + 0.23 (7.21 - 6.40) on the
5th day. These parameters are given in table 2.

Table 2. Characteristics of donor PAS 111 platelet concentrates.

% 35 Plasma % 65 PAS 111

Product Information Minimum- Average Standard
Maximum Deviation

Process time (min) 60 - 85 76.97 +6.6

Product Volume (ml) 200 - 250 230 +22.38

Platelet count in the product on day 1 (x 2.75 - 9.66 3.44 +1.23

1011)

Platelet count in the product on day 5 (x 2.22-8.23 3.0 +1.09

10 11)

5th day platelet product recovery % 87.34

Day 1 pHazec 7.22-6.40 6.83 +0.22

Day 5 pHazec 7.21-6.40 6.62 +0.23

There was no information about the development of any transfusion reaction in the

patients included in the study.

Discussion

It has been reported in studies that the use of whey in platelet production extends the
shelf life of platelets by protecting their hemostatic functions [1,2] In our study, we
aimed to investigate the effect of platelet additive solution (PAS-IIl) on apheresis

platelet quality as the first aim in line with this information.



We evaluated the platelet quality by measuring the platelet counts on days 1 and 5 and
pH values on days 1 and 5 in 65% PAS-111/35% plasma platelet concentrates. Similarly,
in some studies, the pH value of the product is used as a parameter in the quality
evaluation of platelet concentrates [3]. In this study reported from Malaysia, it is
reported that pH >6.5 is required to ensure platelet concentrate quality. In the same
study, in the comparison of 19 PAS and 19 100% plasma suspended platelets, Mokhtar
et al. found the median pH values in PAS platelet concentrates; They reported it as 7.21
on the 1st day, 7.00 on the 5th day and 6.60 on the 8th day [3]. Unlike our study, in this
study, the number of donors was less and PAS-D (Composol PS) was used instead of
PAS-III (PAS-C).

In the European Union blood safety and quality regulations in 2016, it is stated that the
pH value at the end of the storage period in >95% of platelet products should be in the
range of 6.4 -7.4 [4]. Studies have demonstrated that pH values above 7.4 do not have a
negative effect on thrombocyte functions, and the upper limit value of thrombocyte pH
in its criterion has been removed [4]. In our study, pH values of 65% PAS-I11/35%
plasma platelet concentrates were found to be 6.83 (7.22-6.40) on day 1 and 6.62 (7.21-
6.40) on day 5, consistent with the literature.

The quality of 70 apheresis platelet suspensions collected by Ralph et al. Amicus
apheresis device and stored with 65% PAS-111/35% plasma were evaluated and it was
determined that the median value of pH,2-c on the 5th day was 7.2. The 5th day gain in
products was 80.5% for apheresis platelets containing 65% PAS-I11/35% plasma and
72.1% for apheresis platelets with autologous plasma. In conclusion, in this study, it
was shown that apheresis platelets collected in the Amicus device with reduced
leukocytes and 65% PAS-111/35% plasma ratio were pH >6.9 after 5 days of storage [5].
In our study, we also found a higher platelet gain as 87.34%.

Our second aim in our study was to investigate the effect of platelet concentrates stored
with 65% PAS-I111/35% donor plasma on allergic transfusion reactions. Apart from
allergic transfusion reactions, the incidence of other transfusion reactions such as
infections, alloimmunization, transfusion-related acute lung injury, transfusion-related
circulatory overload, anaphylactic reaction, febrile non-hemolytic transfusion reaction,
transfusion-associated graft-versus host disease, and post-transfusion purpura were
investigated. In our study, allergic and/or other transfusion reactions could not be
detected in any of our 100 patients due to apheresis platelet transfusion suspended in
65% PAS-111/35% plasma. We think that the fact that we could not detect any reaction
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related to apheresis platelet transfusions in our patients may be related to (I) the small
number of our study group and (1) the retrospective nature of the study. However, in
the literature, the rate of transfusion reaction related to apheresis platelet suspensions is
estimated to be 1-4% [6-9]. Larry et al. reported that platelets stored in platelet additive
solution (PAS) may reduce transfusion reactions, including allergic reaction from
plasma and lung injury due to transfusion ( [10]. In another study, Kacker et al. reported
that allergic transfusion reactions were the most common among transfusion
complications, and allergic reactions were reduced with the use of apheresis platelets
stored in whey solution [11].

Tobian et al. reported the allergic transfusion reaction rate as 1.85% (72/3884
transfusions) in standard (collected with plasma) platelet transfusions and 1.01%
(12/1194 transfusions) in apheresis platelet transfusions stored with PAS (statistically
significant, p=0.04). they reported (12). [12] [12] In the same study, they reported that
although febrile non-hemolytic transfusion reactions were lower (0.59% vs. 0.70%) in
apheresis platelet transfusions stored with PAS, it was not significant. In a study
investigating the French Hemovigilans data between 2008 and 2014, it was reported that
232 of every 100,000 platelet concentrates transfused had transfusion-related
hypersensitivity reactions [13]. It has been stated that this rate is higher in apheresis
platelet transfusions with only plasma (337/100.000) than in platelet concentrates
prepared with PAS (94/100.000).

As is known, apheresis platelet concentrates prepared with 100% plasma contain 200-
300 ml of donor plasma, while the amount of donor plasma is 70-105 ml in apheresis
platelet concentrates containing 65% PAS-I11/35% plasma. As a result, it is easy to
understand that suspending the collected platelet concentrates (with PAS-11I added)
with less plasma will have a positive effect on transfusion reactions. In cases where 2 or
3 doses of platelets are collected from the same donor, donor plasma loss can increase to
600-900 ml. This amount of plasma loss also leads to some undesirable reactions such
as nausea, vomiting and fatigue in donors. However, since the plasma loss will be 210-
315 ml in 2 or 3 doses of platelet collection with PAS-II11, it can be tolerated much more
easily by this donor. As a result of these, it is seen that apheresis platelet collection with
PAS-III added from donors is important both in reducing transfusion reactions and in
terms of donor comfort.

Conclusion



In conclusion, our study is one of the first studies performed with PAS-III in apheresis
platelet donation in our country and our results were found to be compatible with the
literature. However, both the retrospective nature of our study and the small number of
patients limit the value of our study. Therefore, prospective and comprehensive studies

are needed to strengthen our findings.
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