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Swiss mice. over a period of one and half year. Various donor-related factors were

meticulously recorded prior to performing plateletpheresis. The aim was to
identify donor factors that influence platelet yield. The plateletpheresis
procedures were performed using Trima accel machine. A relationship between
pre-donation donor variables and yield of platelets was studied using the
Pearson correlation.

Results: The mean platelet yield was 2.29 + 0.43 x10%/uL per donor. A positive
correlation was observed between platelet yield and pre-donation platelet count,
body mass index (BMI; Kg/m2) of the donor, while a negative correlation was
observed between age and the platelet yield.

Conclusion: Donor pre-donation platelet count, BMI and donor age influence
platelet yield. Young healthy donors with a high platelet count and better BMI
can give a better platelet yield in the SDP.
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Introduction:-

Platelets are essential for the formation of primary haemostatic plug and maintenance of haemostasis. Approximately 2.2 million
platelet doses are transfused annually in the United States (1). A high proportion of these platelet units are transfused
prophylactically to reduce the risk for spontaneous bleeding in patients who are thrombocytopenic after chemotherapy or
hematopoietic progenitor cell transplantation (HPCT) (2,3). Either a pool of 4 to 6 units of random donor platelet or 1 unit of
single donor platelet (SDP) is transfused (4).One unit of SDP should contain a minimum of 3x10™ platelets as per American
Association of Blood Bank (AABB) guidelines(11) while European guidelines advocate that one SDP should contain 2 x 10
platelets (5,6).Unlike other blood components, platelets must be stored at room temperature, limiting the shelf life of platelet
units to only 5 days because of the risk for bacterial growth during storage. Therefore, maintaining hospital platelet inventories is
logistically difficult and highly resource-intensive (7,8).Platelet transfusions can be done either as i) a pool of 4 to 6 units of
random donor platelet, or ii) 1 unit of single donor platelet(SDP) is transfused(4).
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Plateletpheresis (apherisis= to remove ) is a procedure designed to collect large number of platelets from single donor thereby
giving more consistent product (9). As per guidelines of American association of blood banks plateletpheresis (Single Donor
Platelets) unit must have platelet count of 3x 10 which in turn raises platelet count by 30,000-60,000 per micro litre and is
equivalent to 4-6 units of random platelet concentrates (10).Compared to whole blood donation, apheresis has advantages for the
donor, such as there is lesser loss of red blood cells. However, apheresis can also lead to specific adverse events such as citrate
toxicity or, for single needle devices, extracorporeal circulation reactions (11-13).Platelet transfusion success depends on rational
use of platelet components and on the quality of the component. Platelet recovery in a patient is influenced by the transfused dose
of platelets which in turn is dependent on the platelet yield.(14) The possibility of obtaining higher platelet yields has important
clinical implications: it reduces frequency of platelet transfusions and number of donor exposures with important consequent
clinical and economic advantages.(15,16)

Material and Methods:-

This is a prospective case study conducted from August 2015 to December 2016 at teritary care centre in North India. A total of
360 healthy donors comprising of 359 men and 1 woman with mean age of 41.8 years were selected from plateletpheresis donor
registration. With the exception of the donation interval, the requirements for apheresis and whole blood donation are the same.
Apheresis donors must meet the requirements for whole blood donation and additionally satisfy criteria that are particular to the
selected apheresis. Donors that were less than 18 years and more than 60 years, or were on any medical treatment 7 days prior to
the procedure were excluded in this study.Blood samples were collected from donors before and after apheresis
procedure.Informed consent was obtained from all donors. Donor screening is required to ensure a safe transfusion for the
recipient. Prospective donors must complete several steps before actual platelet donations, including physical examination, a
donor history questionnaire, and testing for transmissible diseases. The American Association of Blood Banks (AABB)
recommends that prospective donors receive physical examinations including an assessment of weight: hemoglobin, hematocrit,
ABO and Rh typing: and inspection for marks from intravenous drug use. Tests are performed for the presence of syphilis,
human immunodeficiency virus (anti-HIV-1/2 and HIV-1 RNA), hepatitis C virus (anti-HCV and HCV RNA), hepatitis B virus
(HBsAg and anti-HBc), Further, the platelet counts of plateletpheresis donors must be >150x103 per pl [32]. Individuals can
donate 3 days after ingesting aspirin-related medications.

Apheresis was performed using Trima (Gambro BCT, Lakewood, CO).Acid-citrate-dextrose formula was used as anticoagulant
during procedures according to the manufacture’s recommendations.

All procedures were completed successfully with peripheral venous access . Cubital vein was used for access. All procedures
done were single needle. The procedure was continuous and automated. The blood pump speed was set at of 60-80 ml/min .
Blood pressure (BP) and pulse were monitored at frequent intervals during the sessions and donors were closely observed for
development of any complications and overall status.

Results:-
The results obtained are tabulated below :
Table 1:- The distribution of hemoglobin in the donor of study sample (n=360).

Hb (g/dl) No. of donors Y%age
12-13 27 7.5
13-14 51 14.1
14-15 111 30.8
15-16 105 29.1
16-17 57 15.8

>17 9 2.5

The maximum number of patients had hemoglobin in the range of 14-15 g/dl and 15-16 g/dl, depicting the donors overall had
been derived from healthy population. Only where donor constraint was an issue , selection was done in the Hb range 12-13 g/dI

and > 17 g/dl.

Table 2:- The distribution of Hematocrit in the donor of study sample (h=360)

Hct (%) No.of donors Y%age
<40 48 13.3
40-45 198 55
45-50 99 27.5
>50 15 4.1
The haematocrit of the donor population were between 40-45% in maximum number of donors.
Table 3:- The distribution of pre-platelet count in the donor of study sample (n=360)
PRE-PLATELET COUNT( /cumm) No. of Donors Y%age
<150 30 8.3
150-200 141 39.1
200-250 108 30
250-300 57 15.8
300-350 24 6.6
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The platelet count in our donor population fall in lower range of normal platelet count i.e., 150-200/cumm and 200-250/cumm .

Table 4:- The distribution of platelet yield in the donor of study sample (n=360).

PLATLET YIELD (x1011) No. of donors Y%age
<2 36 10
2-3 120 33.3
3-4 204 56.6
The platelet yield was between 2-3x10%! in maximum number of donors.
Table 5:- The distribution of platelet yield in the donor of study sample (n=360)
Adverse effects Number %
Citrate reaction 12 3.3
Hematoma 6 1.6
Vasovagal reaction 2 .55
Hypovolumeia 1 27
Mech. Issue 3 .83

The side effects were less observed in the procedure done. The most common reaction had been citrate reaction followed by

hematoma formation at vascular access site.

Table 6:- Correlation between various donor factors with Platlets yield.

Platelet Age BMI Hb Hct Pre-platelet count
Yield -0.329 +0.268 0.063 0.021 0.284

(<0.01) (<0.01) (<0.01) (<0.541) (<0.01)
Discussion:-

Various studies have shown that transfusion of high platelet doses could reduce number of platelet concentrates required by
thrombocytopenic patients even in patients with adverse clinical factors in which refractoriness to transfusion is
common(17,18).Nevertheless, there are very few studies related to donor clinical and laboratory factors that may influence
number of platelet yield (4,19). Identification of these factors would allow for better selection of donors resulting in higher
platelet yield and consequently a lower number of donor exposures to the patients. Instruments which collect SDP are
programmed to calculate the yield from the donor's haematocrit, platelet count, height and weight.

In our study, the mean pre-donation platelet count was 2.29 + 0.43 x10%/uL and the mean platelet yield was 2.86 + 0.52 x10™. A
direct linear correlation was obtained between the pre-donation platelet count and the platelet yield (r = 0.284, p<0.01). Ravi et al
(20), found the mean pre-donation platelet count was 2.69+ 0.65 X 10%/uL and the mean platelet yield was 3.16 + 0.62 X 10™. A
good direct linear correlation was obtained between the pre-donation platelet count and the platelet yield (r = 0.284,p<0.01).
Chaudary R et al, reported that out of 94 plateletpheresis procedures, the mean platelet yield was 3.65+ 0.80 x10'* when the pre-
donation platelet count was <3 x 10° /uL, while the mean yield was 2.5 + 0.59 x 10™ when the pre-donation platelet count was
>2 x 10%pL. They also observed a direct relationship between platelet count and platelet yield (r=0.50, p<0.001) (21). In a study,
2708 plateletpheresis procedures having a mean pre - donation platelet count of 2.37 + 49 x 10 ® /uL resulted in a platelet product
with mean yield of 4.24 £ 1.1 x 1011. A direct linear correlation was observed with all the procedures (4). In a study (22) donor
pre-donation platelet count was found to positively correlate with the platelet yield (r = 0.51, p<0.001). A direct positive
correlation was also observed in another studyl17 (r = 0.512) (23). Our observations were similar.

In our study, 204 donors gave a platelet yield of more than 3 x10* per unit and thus 56.6% of our platelet yield met AABB
guidelines. As per European guidelines 324 of our donors i.e.,93% had a platelet yield of > 2x 10! (20). Chaudhary et al., found
only 41.5% of the SDPs met AABB guidelines (19).

Our study showed negative correlation between the donor age and platelet yield (r = — 0.329, p<0.01). Das SS et al., has showed
a significant negative correlation between the donor age and platelet yield (r = —0.229, p<0.01) but no such observation was
reported in another study(21).The decreasing platelet yield with increasing age found in our study may be explained the
physiological decrease that occurs to platelet count with increasing age.(22)

We found a positive correlation between platelet yield and either haemoglobin (r = 0.063) or haematocrit (r = 0.021).While as
positive correlation between platelet yield and donor haemoglobin and haematocrit have been found in some studies(25,17). No
correlation was observed between the haemoglobin concentration and platelet yield in another study. They reported that donors
with a haemoglobin levels of 16 g/dL or more gave a comparatively lower platelet yield. This could be related to the higher
plasma volume processed in donors with low haemoglobin concentrationthereby giving a higher platelet yield (19).

Furthermore, a positive correlation between BMI and platelet yield (r = 0.268, p<0.01).

Similar observations were reported is another study (18) where BMI correlated consistently with a good platelet yield. But, in
another study (19) where the quality of SDP in relation to low weight (40.8- 49.9 Kg) of the donors was studied, donor weight
was not found to have any effect on platelet yield. Since there was only one female donor, we are not able to calculate the
correlation between the platelet yield and gender. In a study (21) it was found that gender also influences platelet yield and
women had higher yields. This was possibly because there is a higher prevalence of iron deficiency among women with
consequent increase in platelet count; hormonal influence could also play a role.
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