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A B S T R A C T
Background: To compare the increase in platelet count after the transfusion of apheresis and pooled platelet 
suspensions among patients in the internal medicine intensive care unit.
Methods Patients who received platelet suspension transfusions and were followed up at the internal medicine 
intensive care unit at Mehmet Akif Inan Training and Research Hospital were evaluated. The patient’s platelet 
counts were administered apheresis, and pooled platelet suspensions were recorded before and after transfusion. 
The increase in platelet count was calculated. The two groups were statistically compared.
Results: A total of 4,701 platelet suspension transfusions were performed at our hospital between January 1, 
2020, and December 31, 2023. Of these transfusions, 2,990 belonged to pooled platelet suspensions and 1,711 
to apheresis platelet suspensions. 
Conclusion: Platelet suspension transfusion is frequently used in patients receiving internal medicine intensive 
care. However, there is an ongoing debate concerning whether apheresis or pooled platelet transfusion is more 
effective in increasing platelet count. In this study, we found a significantly higher increase in platelet count 
among patients in the internal medicine intensive care unit after apheresis platelet suspension transfusion than 
pooled platelet suspension transfusion. 
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INTRODUCTION

Currently, platelet suspension is frequently used in 
patients receiving intensive care in internal medicine. 
Platelet suspension transfusion is commonly performed 
on patients admitted to the internal medicine intensive 
care unit due to haematological malignancies, solid tu-
mours, and gastrointestinal bleeding. Platelet suspension 
is obtained through three methods: apheresis platelet 
transfusion, random platelet suspension derived from 
whole blood, and pooled platelet suspension.1 

Platelet transfusion was initially performed using a 
random platelet suspension obtained from whole blood. 
Subsequently, pooled platelet suspensions began to be 
applied by combining these random platelet suspensions. 
In the 1970s, with the advancement of technology, apher-
esis platelet suspension started to be obtained from do-
nor plasma using special techniques and devices through 
a procedure called apheresis.2,3 During this procedure, 
blood is extracted from one arm, and platelets are sep-
arated using a cell separation device and collected in a 
bag. The remaining blood components are returned to 
the donor through the opposite arm. Thus, donors can 
donate more frequently than whole blood donations.  

In recent years, single donor apheresis-derived plate-
lets have steadily increased compared to random donor 
platelets.4 However, implementing stringent exclusion 
criteria for platelet donation has posed challenges in re-
cruiting and retaining donors.5,6 Technical advances in 
automated cell sorters have improved the quality and ef-
ficiency of apheresis platelet collection.7 

Several factors must be considered before selecting 
the method of platelet suspension. Alloimmunisation 
refers to the potential for infection, transfusion reaction 
risk, bone marrow suppression, and platelet value in-
crease. Some adverse reactions may also develop with 
platelet suspension transfusion. Immunologically, febrile 
reactions, graft-versus-host disease, anaphylaxis, hemo-
lysis, hypotension, and transfusion-related acute lung in-
jury can be cited as such reactions.8

Platelet suspension also poses a risk of infection. In 
particular, immunodeficiency virus, hepatitis B virus, 
and hepatitis C virus infections were of great concern as 
transfusion-transmitted infections in the past. However, 
the wider adoption of additional nucleic acid tests in do-
nors and the careful selection of donors have significant-
ly reduced the risk of these viral transmissions through 
transfusion. Nevertheless, sepsis due to the bacterial con-
tamination of platelets remains a significant threat to re-
cipient safety.8 This study aimed to compare the platelet 

increase in patients who received pooled and apheresis 
platelet suspensions.

MATERIAL AND METHODS

From January 1, 2020, through December 31, 2023, 
160 adult patients aged ≥18 years were followed up at 
the tertiary step internal medicine intensive care unit 
at our hospital. Of these patients, 80 received aphere-
sis platelet suspension, and 80 received pooled platelet 
suspension. 

The hemogram examinations of patients who re-
ceived a platelet suspension transfusion were per-
formed before and 24 hours after the transfusion. Ve-
nous blood from the patient of 2 mL was taken into 
an EDTA tube. Patients with a history of coagulation 
disorders or anticoagulant drug use were exclud-
ed from the study. Additionally, patients with active 
bleeding, using medications that would affect platelet 
count, and patients whose platelet count could not be 
measured before and 24 hours after transfusion were 
excluded from the study. Data was collected from the 
hospital’s information system. Pooled platelet suspen-
sions were obtained from the regional blood centre of 
the Turkish Red Crescent. Pooled platelet suspensions 
were created by combining four random platelet sus-
pensions. Apheresis platelet suspension was created 
using the centrifugation method with the Trima Ac-
cel® v7 (Terumo BCT, Inc., USA) device in the blood 
transfusion unit of our hospital. Platelet values were 
measured fully automatically using the laser tech-
nique on the Cell-Dyn Ruby (Abbott Laboratories, 
USA) device.

Patients who received platelet transfusions were 
divided into two groups: those who received aphere-
sis platelet suspension and those who received pooled 
platelet suspension. The increase in platelet values 
was calculated and statistically compared between 
these two groups. 

Before starting the study, approval was obtained 
from the Ethics Committee of the Harran University 
Faculty of Medicine (date: December 11, 2023, and 
approval number: H.R.U./23.23.21).

Statistical analysis 
Statistical analyses were performed using IBM 

SPSS Statistics for Windows, version 25.0 (Statistical 
Package for the Social Sciences, IBM Corp., Armonk, 
NY, USA). Descriptive statistics were presented as 
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numbers and percentages for categorical variables and 
mean ± standard deviation and median (interquartile 
range) values for continuous variables. Continuous 
variables were examined regarding the normality as-
sumptions using the Kolmogorov-Smirnov test, and 
the p-value was <0.05. Therefore, the Mann-Whitney 
U test, a non-parametric method, was used in pair-
wise group comparisons. Pearson’s chi-square and 
Fisher’s exact tests were conducted to compare cate-
gorical variables. A p-value of <0.05 was considered 
statistically significant.

RESULTS

A total of 4,701 units of platelet suspension were 
transfused in our hospital over the three-year study 
period. Of these transfusions, 1,711 (36.40%) be-
longed to apheresis platelet suspensions and 2,990 
(63.60%) to pooled platelet suspensions. Among the 
pooled platelet suspensions, 0 Rh(+) (33.42%) was the 

most common blood group. The least common was 
AB Rh(‒) (0.27%); 147 (92%) of the patients were in-
tubated, 102 (64%) of the patients had infections and 
patients who received platelet transfusion received 
an average of 3.25±3.04 (mean ± SD) blood product 
transfusions. Comorbidities and used medication in 
patients were presented in Table 1. 

The most common reason for the destruction of 
suspensions was the expiration of the products in 
both groups. In the pooled platelet suspension group, 
183 products were destroyed, and the destruction 
rate (number of products destroyed/total number of 
products × 100) was calculated to be 5.76%. In the 
apheresis platelet suspension group, the number of 
destroyed products was 227, and the destruction rate 
was 3.80%. When evaluated by year, the highest rate 
of platelet suspension was observed in 2021 and the 
lowest in 2023, while pooled platelet suspension was 
most performed in 2021 and least performed in 2022. 
The apheresis unit in our hospital was established in 
2021. Therefore, apheresis platelet suspension transfu-

Table 1. The most frequent comorbid diseases and the most frequently used drugs in patients undergoing platelet 
transfusion 
Medication use  n (%) Comorbidities n (%) 
Antihypertensive  56 (35%) Respiratory diseases 83 (52%) 
Antidiabetic  53 (33%) Diabetes mellitus 53 (33%) 
Diuretic  59 (37%) Cancer 43 (27%) 
Antibiotic  115 (72%) Dyslipidemia 59 (37%) 
Antiviral  72 (45%) Hypertension 56 (35%) 
Inhalation drugs  101 (63%) Stroke 8 (5%) 
Chemotherapeutics  40 (25%) Cardiovascular diseases 54 (34%) 
Antiarrhythmic  27 (17%) Hematological diseases 43 (27%) 
Antifungal  22 (14%) Liver diseases 35 (22%) 
Steroid  77 (48%) COVID-19 infection 19 (12%) 
Proton pump inhibitor  138 (86%) Other diseases 8 (5%) 
 
  

 
  

Figure 1. Number of platelet suspensions transfused by year.
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sion in 2021 is lower than pooled platelet suspension 
transfusion (Figure 1). The use of apheresis platelet 
suspension was observed to increase over the years. 
Throughout the three years, the highest percentage 
of platelet suspension transfusions was seen in the 
blood group A Rh(+) (36.23%) and the lowest rate in 
the blood group AB Rh(‒) (0.29%) (Figure 2). In the 
pooled platelet suspension group, the highest number 
of platelet suspensions belonged to the blood group 0 
Rh(+) (36.09%) and the lowest number to the blood 
group AB Rh(‒) (0.26%) (Figure 3). 

Among the 160 patients evaluated in the inter-
nal medicine intensive care unit, 53.7% of the total 
platelet suspension transfusions were administered to 
male patients. The mean age of patients who under-
went platelet suspension was 54.35 years. The mean 
platelet count change in one suspension unit was 18.77 
in the pooled platelet suspension group and 22.67 in 
the apheresis platelet suspension group (Table 2). No 
adverse events or transfusion reactions were observed 
in either group. 

As shown in Table 2, the platelet count change 

showed a significant difference between the groups 
(p=0.048), significantly higher in the apheresis platelet 
suspension group. However, when the platelet count 
change was evaluated according to age (p=0.977) and 
gender (p=0.501), no significant difference was ob-
served between the groups. 

DISCUSSION

The utilisation of blood product separation and 
platelet suspension transfusion commenced in the 
1950s.9 Pooled platelet suspension was obtained by 
combining four to six units of these products. In 
the following years, apheresis platelet suspension 
emerged as an alternative. However, there is still no 
consensus on whether pooled or apheresis platelet 
suspension will be more beneficial in patients, and 
both suspension methods are used at varying rates. 
There is a growing trend in our hospital toward the 
use of apheresis platelet suspension. According to our 
study, among the patients in the internal medicine 

 

 
  Figure 2. Number of apheresis suspensions transfused by year and blood group.

 

 
  

Figure 3. Number of pooled suspensions used by year and blood group.
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intensive care unit, the rate of apheresis platelet sus-
pension transfusions was 36.40%, and that of pooled 
platelet suspension transfusions was 63.60%. A 2015 
study conducted in the USA reported that 93.9% of the 
platelet suspension transfusions belonged to aphere-
sis suspensions, and the remaining portion consisted 
of pooled platelet suspensions separated from whole 
blood.10 

Several factors influence the supply of pooled and 
apheresis platelet suspensions in healthcare institu-
tions. These factors include expenses, difficulty in 
finding donors, and the absence of apheresis units in 
every centre. Physicians’ preference for apheresis or 
pooled platelet suspension is affected by the expected 
numerical increase in platelet count, the risk of conta-
gious infection or unwanted reactions, such as febrile 
reactions, and the possibility of forming alloantibod-
ies. Furthermore, physicians may be limited to pooled 
platelet suspension due to the lack of an apheresis unit 
in certain healthcare centres.

Our study found that apheresis platelet suspension 
transfusion increased platelet count more than pooled 
platelet transfusion among the patients in the inter-
nal medicine intensive care unit (p=0.048). Similar-
ly, Rahman et al.11 found that the increase in platelet 
count after apheresis platelet suspension transfusion 
was higher than pooled platelet transfusion. In anoth-
er study, Agarwal et al.12 determined that apheresis 
platelet suspension increased blood pressure more 
than pooled platelet suspension. The authors also not-
ed that the apheresis suspension was of better quali-

ty according to criteria such as the pH of the platelet 
suspension and the number of platelets per unit in the 
suspension. Furthermore, in our study, the lower de-
struction rate in apheresis platelet suspension showed 
that this method produced more efficient results. 

Ness et al.13 stated that apheresis platelet suspension 
increased platelet value more but was not preferred 
due to its higher cost. Upon performing a cost analy-
sis at our hospital, we similarly found that apheresis 
platelet suspension was more expensive than pooled 
apheresis suspension. 

One of the most critical factors in platelet suspen-
sion preferences is the reactions resulting from the 
transfused product. However, in our study, no reac-
tion developed in either group. Additionally, one of 
the risks of platelet transfusion is the risk of infection. 
The risk of infection is higher in hospitalised patients 
and patients who receive platelet transfusions than 
those who do not.14 In our study, no platelet transfu-
sion-related infection developed in either group. 

The data included in this paper was sourced exclu-
sively from a single centre. To enhance the efficacy 
of our study, it would be advantageous to incorporate 
data from many centres and include pediatric patients. 
In addition, conducting a comparison of the increase 
in platelet count according to patient diagnoses will 
yield more comprehensive data.

CONCLUSIONS

Table 2. Comparison of the sociodemographic and clinical characteristics of the groups  
Variables  Total group 

(n: 160) 
Pooled platelet group 

(n: 80) 
Apheresis platelet 

group (n: 80) 
P-value 

Age (years) mean±SD 54.35±23.98 54.65±25.86 54.05±22.27 0.977a 
Gender n (%) 
   Female 
   Male  

 
74 (46.3) 
86 (53.7) 

 
40 (50.0) 
40 (50.0) 

 
34 (42.5) 
46 (57.5) 

0.501b 

Blood groups n (%)     
   0 (‒)  
   0 (+)  
   A (+)  
   AB (‒)  
   AB (+)  
   B (‒)  
   B (+) 

4 (2.5) 
52 (32.5) 
52 (32.5) 
2 (1.3) 
12 (7.5) 
4 (2.5) 

34 (21.3) 

4 (5.0) 
24 (30.0) 
12 (15.0) 
2 (2.5) 
8 (10.0) 
4 (5.0) 

26 (32.5) 

0 
28 (35.0) 
40 (50.0) 

0 
4 (5.0) 

0 
8 (10.0) 

 

Platelet count change      
   mean±SD 
   median (IQR) 

 
20.72±13.16 
16.0 (16.00) 

 
18.77±13.55 
14.50 (14.75) 

 
22.67±12.61 
20.0 (16.75) 

0.048a 

SD: standard deviation, IQR: interquartile range. a Mann-Whitney U test, b Pearson chi-square test. 
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Platelet suspension is a blood product commonly 
used in healthcare. It is an indispensable blood prod-
uct with no substitute; therefore, its use is of vital im-
portance. According to our study, apheresis platelet 
suspension transfusion increased the platelet count 
more. However, it is a more expensive product. We 
consider that the use of apheresis platelet suspension 
in healthcare centres where there is no difficulty in 
finding a donor, and there are no financial constraints 
will improve the platelet levels of patients better.
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