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Abstract

At the Research and Production Center of Transfusion platelet production have mainly supported (about 99%) by
apheresis. However, apheresis donations have limitations caused by donor fitness due to both their preferences and
their platelet pre-count validity. So, it is important to maintain of single donor high-dose plateletpheresis by improving
its efficacy and safety. The aim of study was to develop of safe-effective approaches of plateletpheresis. Donors had
been attracted to the study if they had filed of informed consent for post-collection blood sampling in advance. They
were selected with following criteria: male, age 18-60 years, weight = 55 kg, Hb = 125.0 g/L, PLTs = 160.0 x 109/L.
Target number of platelets need to be obtained was chosen under calculation of estimated donor post-collection
platelets. Platelets were harvested by «Hemonetics MCS plus» separators with LDP protocol, blood samples were
counted by «Sysmex» hematology analyzer. Thus, 16 apheresis procedures with volunteer-donors were studied.
The following results are demonstrated in the present study: donor pre-collection platelets 286.0 x 109/L + 27.2;
donor blood volume calculated by separator 5481.6 mL + 408.5; platelet yield 473.1 x 10%unit + 47.7; donor blood
processed 3190.8 mL + 189.7; donor platelets processed 763.0 x 109 + 55.6; actual donor post-collection platelets
measured by lab 193.3 x 10%L + 18.6; platelet collection efficacy 61.9% + 3.0. The values of estimated post-
collection platelets 199.0 x 10%L + 21.3 were not significantly different from those with actual post-collection
platelets 193.3 x 109/L + 18.6 (x2=0.401). Thus, plateletpheresis efficacy has to be controlled using calculation of
estimated donor post-collection platelets by making sure that safe threshold of post-apheresis platelet number is
provided. The further studies have to be proceeding due to small number of observations.
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Introduction

Apheresis is a donation procedure with drawing of blood
extracorporeal to separate it into its components with following
collection of desired components and returning of remaining ones to
the donor. Currently, new apheresis machines are able to collect any
blood components and wherein the blood is processed in a small
extracorporeal volume [1-3]. Apheresis technologies support the best
management of blood supply due to substantial improving of
productivity and quality of component collection [4-8]. Thus, in a
recent past it was expected that the blood donation settings in their
prospective strategy most likely to be shifted toward the apheresis
including of platelet production [4]. However, the present experience
of European countries shows apheresis platelet preparation indices
observed between their Blood Services are various with scattering in a
large range from 10% to 98% [9-11]. At the Research and Production
Center of Transfusion, Astana, Kazakhstan, platelet production have
mainly supported (about 99%) by apheresis collection according to the
annual reporting from last 3 years. However, apheresis donations have
some limitations caused by donor fitness due to both their preferences
and their platelet pre-count validity that in turn may sustain of donor
deficiency. Therefore, it is important to maintain of single donor high-
dose plateletpheresis by improving its efficacy and safety [12].
Moreover, such approach with high-dose plateletpheresis is clinical
beneficial too, since it helps to avoid of platelet over-transfusion in the
patients with thrombocytopenia and consequently decreases the
adverse effects of transfusion and by doing so it will protect the
patients from an exceeding donor exposure [13-20]. Usually, the

plateletpheresis procedures lead to serious adverse reactions very rarely
[21,22]. Nevertheless, a high-dose plateletpheresis may cause to some
decreasing of donor hematology parameters despite of their normal
patterns before procedure [12,23-25]. It is very sensitive especially in
donors with low normal platelet pre-count (150.0-200.0 x 10°/L) and
hemoglobin concentration (125.0-130.0 g/L) [23].

According to Kazakh Blood Service standards, one-dose units of
apheresis platelets should contain 200.0 x 10° platelets as minimum
and double-dose units should contain 400.0 x 10° cells as minimum,
respectively. Meanwhile pre-donation peripheral blood platelets should
not be less than 160.0 x 10%/L to allow a person to be a donor at all.
These standards are not sufficient for a plateletpheresis practice
because of their inability to explain how many platelets can be
collected from a donor and at the same time how many of platelets will
be remain in a bloodstream right after procedure. Thereby,
determination of target number of platelets by estimation of expected
number of post-collection platelets is a turning point to trigger
procedure.

Aim

To develop the safe-effective approaches of plateletpheresis.

Materials and Methods

Prospective study of plateletpheresis procedures with 16 standard
donors in the period November-December, 2015.

J Nurs Care, an open access journal
ISSN:2167-1168

Volume 6 « Issue 3 « 1000402



Bibekov Z, Burkitbaev S, Skorikova A, Kenzhin R, Magzumova (2017) The Safe and Effective Plateletpheresis. J Nurs Care 6: 402. doi:

Page 2 of 4

Citation:
10.4172/2167-1168.1000402
Study location
Research and Production Center of Transfusion, Astana,
Kazakhstan.
Equipment

MCS plus Hemonetics blood separator, Sysmex hematology
analyzer.
Object of study

A number of donor peripheral platelets before and after
plateletpheresis procedure.
Unit of study

A standard examined donor.

Donor selection criteria

Male sex, age 18-60 years old, weight > 55 kg, hemoglobin >125.0
g/L, platelet pre-count 160.0 x 10%/L.
Sampling

Random stratification.

Statistical processing methods of materials

Quantitative content analysis, descriptive statistic, chi-square,
comparison and relationship, straight ranking.
Results

The study was conducted in accordance to algorithm drawn up
preliminarily (Figure 1).

Standard selection of donors + weight 255 kg + good vein + donor informed consent
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processed, collection efficiency

Figure 1: Algorithm of study.

Pre-donation lab testing set included hemoglobin concentration,
hematocrit, number of platelets, Lee-White clotting time.

All studied donors were regular and had a routine inter-donation
interval, which was at least not less than 2 weeks according to National
Blood Service Policy. Donors were attracted to the study if they had
filed of informed consent for a post-collection blood sampling in
advance. They were selected with following criteria: age 18-60 years,
weight > 55 kg, Hb > 125.0 g/L, PLTs > 160.0 x 10%/L.

Thus, 16 apheresis procedures with volunteer-donors were studied.
Platelets were harvested using «Hemonetics MCS plus» separators with
LDP protocol. All procedures were performed according to
manufacturer's manual and standard operating procedure. Saline
compensation was administered during apheresis. No adverse events
and reactions were observed.

Additional blood samples were withdrawn to EDTA vacuum vials
from intact vein after procedure and they were counted using
«Sysmex» hematology analyzer. The main parameter of lab counting
was a number of platelets that was necessary to compare it with a
number of platelets expected to be leaving in a donor bloodstream
after procedure.

Before each procedure the target number of harvesting platelets was
determined that in turn was dependent from estimation of donor post-
collection platelets calculated by next formula:

(BV x Plt pre) — Plt vyield
BV

Plt post =

Where,

Plt post: Number of donor peripheral blood platelets expected after
procedure (platelet post-count estimated), x 10°/L;

BV: Donor blood volume calculated by separator, L;

Plt pre: Number of donor peripheral blood platelets before
procedure (actual platelet pre-count), x 109/L;

Plt yield: Number of harvested platelets, x 10%/u;

So, any desired number of platelets that need to be harvested,
otherwise known as a target number of platelets, was chosen and
entered to the program of procedure if estimation has not lead to
donor platelets decreasing to 120.0 x 10%/L or less after apheresis. This
number was taken into account each time as a safety threshold.

Collection efficiency was calculated by next formulas [24]:

Plt pre+ Plt post
2

Total Plt processed = X Total BV

processed

Where,

Total Plt processed: Number of platelets processed during
procedure, x 10%

Plt pre: Donor peripheral blood platelets before procedure (actual
platelet pre-count), x 109/L;

Plt post: Number of donor peripheral blood platelets after procedure
(platelet post-count estimated), x 10%/L;

Total BV processed: Donor blood volume processed during
procedure, L;
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Plt pre-;Plt post % Total BV

Total Plt processed =

processed

Where,
CE: Efficiency of platelet collection, %;
Plt yield: Number of harvested platelets, x 10%/u;

Completed apheresis protocols from separators were widened by
adding all of information related to donors, procedure statistic and lab

testing for further creating of common data of study (Figure 1). Data
were processed statistically using Excel program.

Thus, the present study has demonstrated the following results
shown in the Table 1. The mean blood volume from separator program
calculator was 5 481.6 mL + 408.5 (Figure 2) including of ACD-A
anticoagulant consumption rate, med 5 411.5. The mean pre-donation
platelet count was 286.0 x 10%/L + 27.2 (Figure 3), med 280.5. There
0.58 of blood volume was processed in average because of 3 190.8 mL
+ 189.7 mean blood volume is processed, med 3 164.5 (Figure 2).

Parameters Values

Min Max Mean SD Med
BV, mL 4767.0 6312.0 5481.6 408.5 5411.5
HCT, % 37 43 42.8 3.2 41
PLT pre-count (lab), x 10%/L 236 341 286 27.2 280.5
PLTs yield, x 10%u 400 580 4731 47.7 475
BV processed, mL 2886.0 3532.0 3190.8 189.7 3164.5
PLT post-count estimated, x 109/L 162 243 199 21.3 196
PLT post-count actual (lab), x 109/L 164 237 193.3 18.6 194.5
PLTs processed, x 10° 658.53 848.65 763 55.6 776.8
CE, % 58 69 61.9 3 61

Table 1: Donor hematology parameters, plateletpheresis procedure statistic and efficacy of platelet collection (n=16).

All administered procedures were double-dose apheresis with
obtaining 473.1 x 10° + 47.7 platelets per unit in average (Figure 4),
med 475.0.

Donor blood volume & blood volume processed
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Figure 2: Donor blood volume calculated and blood volume
processed (n=16).
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Figure 3: Donor peripheral blood platelets before and after
plateletpheresis (n=16).

The rate of post-collection donor peripheral blood platelet dropping
was 1.4 times approximately, and excessive decreasing of platelets was
not observed either from actual or from estimation. Moreover, the
values of actual (lab counted) post-collection platelet number 193.3 x
10%/L + 18.6, med 194.5 were not different significantly (x?=0.401)
from those with platelet number estimated 199.0 x 10°/L + 21.3, med
196.0 (Figure 2). The platelet collection efficiency was satisfactory with
their average 61.9% * 3.0, med 61.0% (Figure 4).
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Figure 4: Platelet collection statistic and collection efficiency
(n=16).

Conclusion

Our experience with resolving of issues related to platelet collection
efficiency shows that estimation of platelet post-count is a crucial
instrument to support of donor safety. Using a calculation of post-
collection platelet number to setting of target number of platelets helps
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to improve the apheresis productivity. The accuracy of this approach
has been verified by lab assays of the donor blood samples taken right
after apheresis. Thus, plateletpheresis efficacy has to be controlled
using calculation of expected (estimated) donor post-collection
platelets by making sure that safe threshold of post-apheresis platelet
number is provided. The further studies have to be proceeding due to
small number of observations.

References

1.

10.

11.

12.

Cardigan R, Williamson LM (2009) Collection of components by
apheresis In: Practical Transfusion Medicine, Wiley Blackwell, Oxford,
UK.

Zhiburt E, Vergopulo A, Gubanova M, Copchenko G (2009) Whole blood
and platelet donation effectiveness in the regions of Russian Federation.
Glav Vrach 2: 23-29.

Phylina N, Ivanchin N, Trophin N (2011) Quality of platelet concentrates.
Transfusiology 12: 32-37.

Zarubin M, Zaznobov M, Kurnosov N (2015) Management of platelet
supply in the regional blood service. Kazan Medicine Journal 96: 407-413.
Protopopova E, Phylina N, Cuzmin N (2015) Quatity of the regular
platelet donation. Vestnik Sluzhby Krovi Rossii 2: 35-38.

Devine DV, Serrano K (2012) Preparation of blood products for
transfusion: Is there a best method? Biologicals 40: 187-190.

Das SS, Chaudhary R, Verma SK, Ojha S, Khetan D (2009) Pre- and post-
donation haematological values in healthy donors undergoing
plateletpheresis with five different systems. Blood Transfusion 7: 188-192.
Zhiburt E (2002) Transfusiology, Saint Petersburg: Piter.

Gubanova M, Copchenko T, Lyljak M, Zhiburt E (2014) Plasma
preparation and plateletpheresis in Stavropol Kray. Transfusiology 15:
15-21.

Sulatanbayev U, Aiupova U, Strelnikova E (2015) Preparation and
providing of safety of platelets in Bashkortostan. Transfusiology 16:16-21.
Schrezenmeier H, Seifried E (2010) Buffy-coat-derived pooled platelet
concentrates and apheresis platelet concentrates: Which product type
should be preferred? Vox Sanguinis, pp: 1-15.

Chauhary R, Das SS, Khetan D, Ojha S, Verma S (2009) Donor safety
issues in high-dose platelet collection using the latest apheresis systems.
Transfus Altern Transfus Med 11: 1-7.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Zhiburt E, Madzaev S (2013) Preparation and transfusion of platelets.
RAEN, p: 376.

Madzaev S (2013) Administration of platelet transfusion: A new evidence.
Transfusiology 14: 52-55.

Madzaev S, Gubanova M (2013) The news in an evidence based platelet
transfusion. Herald of Pirogov National Medical Center of Surgery 8:
57-58.

Protopopova E, Mochkin N, Madzaev S (2015) Platelet transfusion in an
autologous stem cell transplant. Herald of Pirogov National Medical
Center of Surgery 10: 84-85.

Protopopova E, Mochkin N, Sultanbayev U (2015) Thrombocytopenia
after autologous stem cell transplant. Kazan Medicine Journal 96:
428-431.

Rumjantsev A, Madzaev S, Phylina N (2015) Platelet transfusion
effectivness. Hematol Transfusiol 2: 16-24.

Norol E, Bierling P, Roudot-Thoraval E, Le Coeur FF, Rieux C, et al. (1998)
Platelet transfusion: A dose-response study. Blood 92: 1448-1453.

Swarup D, Dhot PS, Arora S (2009) Study of single donor platelet (SDP)
preparation by Baxter CS 3000 plus and Haemonetics MCS plus. Med ]
Armed Forces India 65: 137-140.

Barbosa MH, Fabiana K, Coelho DQ, Tavares JL, Cruz LFE, et al. (2014)
Risk factors associated with the occurrence of adverse events in
plateletpheresis donation. Braz ] Hematol Hemother 36: 191-195.

Philip J, Sarkar R, Pathak A (2013) Adverse events associated with
apheresis procedures: Incidence and relative frequency. Asian ] Transfus
Sci 7: 37-41.

Mahmood WHW, Mat Rifin NS, Iberahim S, Mastazamin LT, Mustafa R
(2011)  Significant  reduction in  hematological ~values  after
plateletpharesis: Clinical implication to the donor. Asian Biomed 5:
393-395.

Nadiah AKS, Syimahc M, Normi M, Anza E, Aini AN, et al. (2013) Effects
of plateletpheresis on blood coagulation parameters in healthy donors at
National Blood Centre, Kuala Lumpur, Malaysia. Transfus Apher Sci 49:
507-510.

Lois Katz, Kim Palmer, Donnell EM, Andy Kabat (2007) Frequent
plateletpheresis does not clinically significantly decrease platelet counts in
donors. Transfusion 47:1601-1606.

J Nurs Care, an open access journal
ISSN:2167-1168

Volume 6 « Issue 3 « 1000402


http://as.wiley.com/WileyCDA/WileyTitle/productCd-0470670517.html
http://as.wiley.com/WileyCDA/WileyTitle/productCd-0470670517.html
http://as.wiley.com/WileyCDA/WileyTitle/productCd-0470670517.html
http://dx.doi.org/10.3109/08820139509062785
http://dx.doi.org/10.3109/08820139509062785
http://dx.doi.org/10.17750/KMJ2015-407
http://dx.doi.org/10.17750/KMJ2015-407
https://doi.org/10.1016/j.biologicals.2011.11.001
https://doi.org/10.1016/j.biologicals.2011.11.001
https://dx.doi.org/10.2450%2F2009.0064-08
https://dx.doi.org/10.2450%2F2009.0064-08
https://dx.doi.org/10.2450%2F2009.0064-08
https://doi.org/10.1111/j.1423-0410.2009.01295.x
https://doi.org/10.1111/j.1423-0410.2009.01295.x
https://doi.org/10.1111/j.1423-0410.2009.01295.x
https://dx.doi.org/10.1111/j.1778-428X.2009.01116.x
https://dx.doi.org/10.1111/j.1778-428X.2009.01116.x
https://dx.doi.org/10.1111/j.1778-428X.2009.01116.x
https://redbook.streamliners.co.nz/Slichter_2007.pdf
https://redbook.streamliners.co.nz/Slichter_2007.pdf
https://redbook.streamliners.co.nz/Slichter_2007.pdf
https://dx.doi.org/10.17750/KMJ2015-428
https://dx.doi.org/10.17750/KMJ2015-428
https://dx.doi.org/10.17750/KMJ2015-428
http://www.bloodjournal.org/content/bloodjournal/92/4/1448.full.pdf
http://www.bloodjournal.org/content/bloodjournal/92/4/1448.full.pdf
https://dx.doi.org/10.1016%2FS0377-1237(09)80127-5
https://dx.doi.org/10.1016%2FS0377-1237(09)80127-5
https://dx.doi.org/10.1016%2FS0377-1237(09)80127-5
https://doi.org/10.1016/j.bjhh.2014.03.008
https://doi.org/10.1016/j.bjhh.2014.03.008
https://doi.org/10.1016/j.bjhh.2014.03.008
https://doi.org/10.4103/0973-6247.106730
https://doi.org/10.4103/0973-6247.106730
https://doi.org/10.4103/0973-6247.106730
http://abm.digitaljournals.org/index.php/abm/article/viewFile/673/451
http://abm.digitaljournals.org/index.php/abm/article/viewFile/673/451
http://abm.digitaljournals.org/index.php/abm/article/viewFile/673/451
http://abm.digitaljournals.org/index.php/abm/article/viewFile/673/451
https://doi.org/10.1016/j.transci.2013.08.004
https://doi.org/10.1016/j.transci.2013.08.004
https://doi.org/10.1016/j.transci.2013.08.004
https://doi.org/10.1016/j.transci.2013.08.004
https://doi.org/10.1111/j.1537-2995.2007.01330.x
https://doi.org/10.1111/j.1537-2995.2007.01330.x
https://doi.org/10.1111/j.1537-2995.2007.01330.x

	Contents
	The Safe and Effective Plateletpheresis
	Abstract
	Keywords:
	Introduction
	Aim
	Materials and Methods
	Study location
	Equipment
	Object of study
	Unit of study
	Donor selection criteria
	Sampling
	Statistical processing methods of materials

	Results
	Conclusion
	References


