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Effects of frequent multiple plateletpheresis on complete blood count
values of blood donors
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ABSTRACT

The use of apheresis technique to collect platelets has rapidly increased in recent years. With an increased de—
mand for plateletpheresis, higher donation frequencies are now observed. The aim of this study is to investigate
changes in complete blood count values after frequent multiple plateletpheresis. A total of seventy-four blood do—
nors were selected, from which complete blood count values in the first and the last screening were taken. There
were fifty-four high frequency donors(13.0 2.6 plateletpheresis/year) and twenty low frequency donors(6.6+0.5
plateletpheresis/year). The results showed that complete blood count values at the first and last screening after
plateletpheresis of both groups were within the normal range, and changes in their WBC, RBC and PLT values
were not statistically significant(P>0.05, P>0.05, and P>0.05, respectively). The study suggests that frequent
multiple plateletpheresis has no effects on complete blood count, and no adverse effects on blood donors.
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INTRODUCTION

The blood is made up of many cells, most of which
are red blood cells, white blood cells and platelets.
Platelet transfusions play an important role in the
prevention or treatment of bleeding in patients with
thrombocytopenia or severely impaired platelet
function. Platelets obtained from apheresis technique
are termed as plateletpheresis''. The efficiency of
plateletpheresis has been improving owing to new
developments in automated cell separators in the past
years. Plateletpheresis is generally a safe procedure
for platelet donation™, and is rapidly growing in the

blood collection field. Because of its advantagesm,
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plateletpheresis is receiving increasing attention and
is currently in widespread clinical use. However, due
to a variety of other factors, such as serious adverse
reactions'", plateletpheresis donors face a variety of
difficulties compared to donors who donate whole
blood. So while the demand for plateletpheresis has
been increasing, the provision of voluntary and eli—
gible blood donors is becoming more and more dif-
ficult. In general, a plateletpheresis donor must meet
the requirements of a whole blood donor. However
more stringent assessments are required for donors
who participate in more frequent donations. There—
fore, how to retain frequent multiple plateletpheresis
donors while ensuring safety is very important for
maintaining clinical supply.

The effect of plateletpheresis on haematopoietic
system remains significant. According to some re—
ports, plateletpheresis has an adverse effect on donor
haematopoiesis with short term and long term effects

like anemia, thrombocytopenia, lymphocytopenia'’.
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After multiple plateletpheresis, patents” recovery to
their pre-plateletpheresis status must be monitored
by medics in the blood collection field.

To evaluate the effects of plateletpheresis on com—
plete blood count values in donors, we performed a
statistical analysis. This study should help to ensure the
safety of plateletpheresis donors, as well as to provide
reference for the development of safety standards.

MATERIALS AND METHODS

Blood donors

Standard procedures(GB18467-2011) derived
from National Health Commission guidelines for
plateletpheresis donor selection was followed. Sev—
enty-four blood donors were included in the study.
Standard guidelines were followed: age range from
18 to 60 years; weight of females and males: not less
than 45 kg and 50 kg; hemoglobin concentration:
at least 115 g/L for females and 120 g/L for males;
platelet count: = 150X 10’/L and <450 X 10°/L; ALT:
no more than 50 U/L. The study was approved by the
Institutional Ethics Committee of Chongqing Blood
Center. Informed consent was obtained from all in—
dividual participants included in the study.

Complete blood screening

Firstly, pre-plateletpheresis donors were requested
to fill the donor questionnaire form. Secondly, pre-

plateletpheresis donors were subjected to a clinical
examination. Lastly, peripheral blood samples (2 mL,
EDTA) from each pre-plateletpheresis donor was
sent for blood routine testing. Complete blood counts
were determined by automated blood cell counter
(Medonic M-series, Sweden).

Statistical analysis

Complete blood count values from the first and
the last screening were collected and analyzed. For
normally distributed variables, the results were ex—
pressed as Mean=®SD. The values were compared
using the paired t test, and P<0.05 was considered as
statistically significant. Statistical analysis was done
with GraphPad Prism 6 (GraphPad Software, USA)
and Excel 2010 (Microsoft Corporation, USA).

RESULTS

Post plateletpheresis results from the high
frequency group

In Table 1~3, statistical comparisons from complete
blood count data (from the first and the last platelet—
pheresis) in the high frequency group (n = 54; frequen—
cy = 13.0£2.6 per year) are shown. After platelet—
pheresis, WBC, RBC and PLT values obeyed normal
distribution, and all hematological parameters were
within the normal range and showed no significant
change(P > 0.05).

Table 1 PLT count values for the first and the last screening in high frequent group (n=54)
Time PLT*( ) MPV*( ) PDW*( ) PCT*( ) LPCR*( )
First 222.72 + 48.05 7.64 £ 0.83 11.28 £ 1.19 0.16 = 0.03 13.51 £ 5.09
Last 223.76 + 55.95 7.61 £ 0.98 11.33 + 1.37 0.17 = 0.03 13.59 £ 5.80

Note: P> 0.05

Table 2 WBC count values for the first and the last screening in high frequent group (n=54)

Time WBC*( ) LA*( ) MA*( ) GA*( ) LR*( ) MR*( ) GR*( )
First 6.24 £ 1.34 1.66 = 0.44 0.49 £ 0.12 4.09 £ 1.18 27.79 + 6.63 7.13 £ 1.31 65.08 = 7.46
Last 6.14 + 1.40 1.70 £ 0.5 0.48 = 0.12 395+ 1.15 28.78 + 6.93 7.12 £ 0.99 64.11 + 7.34
Note: P > 0.05
Table 3 RBC count values for the first and the last screening in high frequent group (n=54)
Time RBC*( ) HGB*( ) HCT*( ) MCV*( ) MCH*( ) MCHC#*( ) RDWR*( ) RDWA*( )
First 4.85 £ 0.35 144.04 £ 8.89 4348 £ 279 89.94 £ 579 29.83 & 2.08 31991 £ 60.39 15.34 £ 1.67 65.92 = 7.03
Last 4.88 + 0.37 145.17 £ 9.24. 4377 + 274 89.82 + 559 29.83 + 2.14 332.02 £ 9.56 1545+ 0.88 65.55 = 5.81

Note: P> 0.05

Post plateletpheresis results from the low
frequency group

In Table 4~6, statistical comparisons from com—
plete blood count data (from the first and the last
plateletpheresis) in the low frequency group(n=20;
frequency=6.6 1 0.5per year) are shown. After
plateletpheresis, WBC, RBC and PLT values obeyed
normal distribution and all hematological parameters

were within the normal range and showed no signifi—
cant change(P>0.05).

DISCUSSION

The use of apheresis technique to collect plate—
lets has rapidly increased in recent years. With this
increased demand for plateletpheresis, higher dona—
tion frequencies are required to meet demand. After
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Table 4 PLT count values for the first and the last screening in low frequent group  (n=54)
Time PLT*( ) MPV*( ) PDW*( ) PCT*( ) LPCR*( )
First 218.05 + 41.13 7.92 £ 1.03 11.78 £ 1.50 0.17 = 0.03 15.43 + 6.38
Last 211.10 + 64.48 7.59 + 0.74 11.26 £ 1.08 0.16 = 0.03 13.61 £ 4.69
Note: "P > 0.05
Table 5 WBC count values for the first and the last screening in low frequent group  (n=54)
Time WBC*( ) LA*( ) MA*( ) GA*( ) LR*( ) MR*( ) GR*( )
First 5.81 = 1.33 1.78 = 0.71 0.47 £ 0.12 3.57 £ 097 31.05 = 8.49 733 = 1.35 61.63 £ 9.11
Last 5.62 £ 1.27 1.66 £ 0.55 0.46 = 0.13 3.50 = 0.78 30.12 + 5.63 7.04 £ 0.99 62.84 + 5.74
Note: "P > 0.05
Table 6 RBC count values for the first and the last screening in low frequent group  (n=54)
Time RBC*( ) HGB*( ) HCT*( ) MCV*( ) MCH?*( ) MCHC*( ) RDWR*( ) RDWA*( )

146.45 £ 12.52
146.35 £ 13.06

First 512 £ 0.46
Last 5.02 + 0.48

44.80 = 3.34 88.01 £ 8.67 28.84 = 3.19 327.15* 8.04 15.79 = 1.06 64.83 = 8.31
44.69 = 3.69 89.46 £ 3.69 29.38 = 3.19 327.75 + 8.33 15.96 = 0.68 66.82 = 7.84

Note: P> 0.05

plateletpheresis, the recovery to pre-plateletpheresis
status is of concern. The effects of plateletpher—
esis on donor haematological parameters have been
studied to some degree, however there still remains
conflicting reports on the effect of plateletpheresis
on donors. Some studies conclude that even repeated
plateletpheresis is safe with no significant adverse
effects'”, while others report significant effects on
the haematopoietic system™”. This study makes a
small scale investigation into the impact of frequent
multiple plateletpheresis on haematological changes
found in blood donors.

Because plateletpheresis leads to the immedi—
ate loss of circulating platelets, platelets stored in
the spleen are released into blood circulation. At the
same time, bone marrow accelerates the produc—
tion of platelets. The average lifespan of platelets
is seven to fourteen days, which is 10% of the total
daily update. It takes about eight to ten days from the
original megakaryocyte to release the platelets into
the blood. More than half of the platelets entering the
blood circulate in the peripheral blood, and the rest
are stored in the spleen. After one week, the blood
donor’s platelet count recovers to the baseline— in
the majority of donors. Studies conclude the mini—
mum interval between two plateletpheresis to be at
least one week minimum, to allow for enough recov—
ery time. At present, the maximum allowable blood
donation for each blood donor in many countries and
regions in the world is much wider than the current
standard in China. This is due to population, nutri—
tional conditions and physical fitness.

Short-term decreases in platelet count following
plateletpheresis have been found to occur without
much clinical significance. Moreover, platelet func—
tion recovers after one week post plateletpheresis
and coagulation after two weeks'®, while double dose
plateletpheresis is considered the same'. This is also

consistent with our follow-up test results. As shown
in Table 1 and Table 4.

For the screening of pre-plateletpheresis donors,
peripheral blood samples are tested for: ALT, blood
type, HBsAg and viral serology and nucleic acid
testing. The process of plateletpheresis causes the
loss of up to 100 mL of blood per donation"”, owing
to adhesion to consumables and the physical effects
of centrifugation on the cells. In this study, frequent
group plateletpheresis donors” red cell losses may
exceed their whole blood donation per year. The
slowest recovery for red cells in the peripheral blood,
from frequent multiple plateletpheresis donations is
currently believed to be a minimum interval of two
weeks, and a donation of no more than twenty-four
times a year is recommended. This is inconsist—
ent with the results of our follow-up tests however,
which may be related to the follow-up period and
number of samples. As shown in Table 3 and Table 6.

This test used advanced blood cell separators and
the latest software programs to collect platelets and
screen for WBC, RBC and PLT before and after
plateletpheresis"'~"*. The results showed that donors
who underwent plateletpheresis in both the high and
low frequent groups had no statistical changes in
complete blood count values. This result suggests that
frequent multiple plateletpheresis is a safe procedure.
However, the number of donors who continuously
donated in this study was small, and the sample size
for future research needs to be further expanded. In
conclusion, frequent and multiple plateletpheresis has
no effects on complete blood count values, and is ab—
sent of adverse effects on donors.
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