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ABSTRACT 

Background: Plateletpheresis is a process by which platelets are extracted from the donor by a device which returns other 

portions of the blood to the donor. This process yields 8 times more platelets than platelet derived from whole blood. 

Currently, there are discrepancies in the reports on the extent of the reduction in platelet count after platelet donation by 

apheresis, and its impact on mean platelet volume (MPV). Objective: To Assess the effect of plateletpheresis on platelet 

count and mean platelet volume after platelet donation. Study Design: Cross-sectional study. Settings: Department of 

Hematology University of Children Health, Lahore Pakistan. Duration:  Six months from January 2022 to June 2022. 

Methods: The procedure of plateletpheresis was done on 30 donors and effect of plateletpheresis procedure on post 

procedure Platelet count and MPV was observed. Results: In this study, 65 donors were included; all were healthy male 

donors, with mean weight 73.27 ± 11.38 Kg. Among 65 male donors, pre donation platelet levels showed that 12.3% donors 

had platelet level <200, 58.5% had platelet levels of 200-350 and remaining 29.2% had platelets level >350. Regarding pre 

donation mean platelet volume levels, 46.1% had mean platelet volume levels in the range of 5-8, 30.8% donors had mean 

volume of 8.1-12 and 23.1% had 12.1-15 mean platelet levels. After 1 hour of donation post platelet levels and mean platelet 

volume of donors were measured. Changes in platelet count were observed as 18.5% donors had <200, 49.2% had platelet 

levels of 200-350 and 32.3% donors had platelet levels of >350. Mean platelet volume after donation of 36.9% had 5-8, 27.7% 

donors had mean volume of 8.1-12 and 35.4% had 12.1-15 mean platelet volume levels. Mean pre and post donation platelet 

levels of donors was 285.7±54.41 and 180.47±45.17 respectively. Mean pre and post donation platelet volume was 8.67±1.43 

and 13.60±2.90 respectively. The difference was statistically significant for platelet levels as well as mean platelet volume 

(p-value<0.001). Conclusion: This study concluded that platelet donation by apheresis although reduces both platelet count 

and MPV in donors, which is detrimental to the purposes of the procedure but decrease in platelet count after 

plateletpheresis procedure was more significant and there was minor change in MPV which is not significant. 
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INTRODUCTION 

n patients with severe thrombocytopenia, such as those 
with bone marrow loss, chemotherapy, organ or stem 

cell transplants, or autoimmune or neurological illnesses, 
platelet transfusion is the most efficient method of 
controlling bleeding.1,2 Either whole blood donations or 
apheresis procedures can be used to obtain platelets.3 The 
use of platelet transfusions by apheresis has expanded 
during the past five years because it enables blood banks 
to more effectively meet the rising demand for blood 
components. For patients who have had several 
transfusions, are refractory, have alloimmunization, or 

both, this method has substituted platelets taken from 
whole blood, according to studies.4,5  

In the process of platelet pheresis, adverse effects 
estimated to be fewer than 3% have been observed. 
Citrate poisoning is one of these, resulting in 
hypocalcemia, general discomfort, chills, cramping in the 
abdomen, nausea, vomiting, tremors, perspiration, 
tachycardia, and hypotension.6 Hematomas or 
thrombosis are a couple of the anticoagulant's other 
minor side effects. Moreover, occurrences of cardiac 
arrhythmia, adult respiratory distress syndrome, and 
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bleeding incidents account for roughly 0.003% to 0.02% of 
the procedure's fatality rate.7  

This method yields 8 to 10 times more platelets than 
pooled platelet donation and recipient is at lower risk of 
exposing to weak or minor antibodies. (Denise H) The 
primary hemostatic plug's development and hemostasis 
maintenance depend on platelets. The main function of 
platelets in maintaining hemostasis is by the formation of 
primary hemostatic plug, which it does by getting 
adhered to the exposed endothelium with the subsequent 
formation of platelet aggregates at the site of vessel injury 
and the aggregates are strengthen by facilitating 
thrombin and fibrin formation.8,9 Platelet transfusions are 
needed either prophylactic or therapeutic. 4-6 units of 
platelets from a random donor are equivalent to one unit 
of platelets from a single donor apheresis. armening - 
Modern Blood Banking & Transfusion Practices. 

METHODS 

30 healthy platelet-apheresis donors were used in a cross-
sectional study, and they were chosen according to the 
following criteria: Age between 18 and 50 years old; 
weight > 60 kg; hemoglobin > 12.5 gm/dl; platelets count 
> 200 x 109/L; negative serological screening for HIV, 
hepatitis B, hepatitis C (HCV), syphilis, and malaria; 
absence of any sickness; none of them took NSAIDs; and 
with appropriate venous accesses. This study was 
conducted at Department of Hematology and transfusion 
Medicines at university of Child health, Lahore. 
Procedure details were explained to each donor and 
informed consent was taken before the procedure. 

All donors underwent venipuncture using the ante-
cubital vein. Each procedure began and ended with the 
monitoring of vital signs, and donors were kept under 
close observation for any negative outcomes. A 21-gauge 
needle was used to collect 3 ml of venous blood from each 
donor twice, once during the donor selection process 
prior to the apheresis operation and once an hour after 
the procedure was finished, with the least amount of 
stasis possible. The blood was then put into an EDTA 
vacutainer. Within 10 minutes of sample collection, all 
samples were processed for a complete blood count 
(CBC). 

The calibrated hematology analyzer, SYSMEX XN-1000 
was used for the platelet count and MPV. Screening was 
done using ELISA. After 1 hour of donation again sample 
was collected in EDTA vial and analyzed for the same 
parameters. 

The descriptive analysis was done using SPSS 23.0. 
Frequency was calculated and difference between mean 
platelet count and mean platelet volume were analyzed 
using paired sample t-test.  

RESULTS 

The study place was at hematology department, 
University of Child Health, Lahore. In this study 65 
donors were included; all were healthy male donors, with 
mean weight 73.27 ± 11.38 Kg. 

Among 65 male donors, pre donation platelet levels 
showed that 08 (12.3%) donors had platelet level <200, 38 
(58.5%) had platelet levels of 200-350 and remaining 
29.2% had platelets level >350. Regarding pre donation 
mean platelet volume levels, 30 (46.1%) had mean platelet 
volume levels in the range of 5-8, 20 (30.8%) donors had 
mean volume of 8.1-12 and 15 (23.1%) had 12.1-15 mean 
platelet levels. After 1 hour of donation post platelet 
levels and mean platelet volume of donors were 
measured. Changes in platelet count were observed as 12 
(18.5%) donors had <200, 32 (49.2%) had platelet levels of 
200-350 and 21 (32.3%) donors had platelet levels of >350. 
Mean platelet volume after donation of 24 (36.9%) had 5-
8, 18 (27.7%) donors had mean volume of 8.1-12 and 23 
(35.4%) had 12.1-15 mean platelet volume levels. Table 1 

Table 1: Frequency distribution of pre-post platelet 
count, and Mean Platelet Volume Values (n=65) 

Variables Frequency Percentage % 

Pre-Platelet 

<200 08 12.3% 

200-350 38 58.5% 

>350 19 29.2% 

Post Platelet 

<200 12 18.5% 

200-350 32 49.2% 

>350 21 32.3% 

Pre MPV 

5.0-8.0 30 46.1% 

8.1-12.0 20 30.8% 

12.1-15.0 15 23.1% 

Post MPV 

5.0-8.0 24 36.9% 

8.1-12.0 18 27.7% 

12.1-15.0 23 35.4% 

MPV=Mean Platelet Volume 

 
Mean pre and post donation platelet levels of donors was 
285.7 ± 54.41 and 180.47 ± 45.17 respectively. Mean pre 
and post donation platelet volume was 8.67 ± 1.43 and 
13.60 ± 2.90 respectively. The difference was statistically 
significant for platelet levels as well as mean platelet 
volume (p-value<0.001). Table 2 

Table 2: Mean Comparison of Platelet count and Mean 
Platelet Volume (n=65) 

Variables Pre-donation Post-donation 
p-

value 

Platelet Count 285.7 ± 54.41 180.47 ± 45.17 <0.001 

Mean Platelet 
Volume 

8.67 ± 1.43 13.60 ± 2.90 <0.001 
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DISCUSSION 

In our study the platelet count was significantly reduced 
after plateletpheresis procedure, while the MPV was 
increased slightly which is comparable with the study 
conducted by Altuntas et al, Tendulkar and 
Rajaddhyaksha Das et al.,10 Suresh et al.9 and Garg It 
means that this is the safe procedure and the platelet 
count returns to normal within few days and MPV count 
is not so significant. 

About 36% of the healthy donors who had a pre-donation 
platelet count of less than 200x109/L were found to have 
post-donation thrombocytopenia, according to Das and 
his collaborators. A drop in platelet count and an increase 
in MPV were also documented by Suresh and his 
coworkers. However, Sachdeva and his team discovered 
a minimal rise in the MPV and a 30.7% drop in post-
donation platelet count. 

Between 1980 and 2018, a meta-analysis study on the 
impact of plateletpheresis on platelet count and mean 
platelet volume was published. On 31 December 2019 
Scopus, Science direct Med-line Pubmed, Scielo databases 
were searched from inception. Most studies were 
published in India and United States. Seven studies were 
done on 1176 donors to check the MPV and Twenty-five 
studies were done on 3769 donors to analyze the platelet 
count. Both the variables were reduced after the 
procedure. The decrease in platelet count was 14.3×10 
(95% Cl 11.4 to 17.1×10 /ul). The MPV decreased was 
1.43fL (95% Cl 0.3 to 2.5 fL). This analysis shows that the 
reduction after two weeks of donation is not significant in 
platelet count.11 During the period of 2013-2014 in the 
Department of transfusion medicine a prospective 
Observational study was done. The study was done on 
fifty donors and platelet count was measured before 
donation and at 30 min and post donation after 7 and 14 
days. Recovery of the platelet count was assessed over a 
two-week period. 30% of donors in group III (donors with 
platelet counts >2.75 lacs/l to 3.5 lacs/l) of the donors had 
results that were significantly examined (p2.2 lacs/l to 
2.75 lacs/l). By the day 7 platelet count recovered in most 
patients.13 A retrospective study was performed at 
department of hematology and Transfusion medicine 
unit, s, University Sains Malaysia, Kubang Kerian 16150, 
Malaysia by Wan Haslindawani Wan Mahmood, Nor 
Suhaila Mat Rifin, Salfarina Iberahim, Long Tuan 
Mastazamin, Ripaah Mustafa. The study was performed 
on 76 donors and effect of platelet count and mean 
platelet volume was measured platelet count post 
donation is 193.4×10 /L and MPV post donation is 9.7fL. 
After the gift, the values drastically dropped. As a result 
of platelet donation by apheresis, donors' platelet counts 
and MPV decrease, which is counterproductive to the 
procedure's goals.14,15 This emphasises the necessity for 

follow-up studies to assess additional factors including 
donation frequency and intervals.16-18  

CONCLUSION 

This study found that although platelet donation by 
apheresis lowers donors' MPV and platelet counts, which 
is counterproductive to the procedure's goals, the 
decrease in platelet count following plateletpheresis was 
more significant, and the change in MPV was only slight 
and not statistically significant. 

LIMITATIONS 

Amid the need of increased demand for plateletpheresis, 
donor safety must be ensured. Failing to do so can be 
detrimental to blood supply chain, hence stringent 
programs for post donation screening of plateletpheresis 
donors need to be established. 

SUGGESTIONS / RECOMMENDATIONS 

There is need for subsequent studies to evaluate 
variables, such as donation frequency and donation 
intervals, should be considered to evaluate if the reported 
decrease is easily compensated, without adverse 
consequences for donors, or if modifications in donor 
selection criteria are required. 
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