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Blood bank regulatory agencies including the Drug and Cosmetics Act (DCA) of India do not
mandate a predonation platelet count in whole blood donation. Mandating such practice
will definitely optimize the quality of random donor platelets (RDP) in terms of platelet
yield and patient therapeutic benefit. We observed poor platelet yield in RDP concentrates
prepared at our center with a significant number not meeting the DCA guideline of
P4.5 � 1010 per bag processed from 450 ml of whole blood. Therefore we planned this
study to evaluate the pre-donation hematological values in our blood donor population
and effect of these values on the quality of platelet concentrates.

The prospective study included 221 blood donors eligible for donating 450 ml of whole
blood (WB). Following the departmental standard operating procedure (SOP) RDPs were
prepared using the ‘Top & Bottom’ quadruple bag system and automated component
extractor. Quality of RDP was assessed as per departmental protocol. All results were
recorded and subsequently transcribed to SPSS working sheet.

A significant (p < 0.001) decrement of donor blood counts has been observed after WB
donation. Mean donor Hb and platelets reduced by 0.72 g/dl and 22.1 � 106/ml respec-
tively. Quality of RDPs in terms of platelet yield was significantly better (p < 0.001) when
donor platelet count was >200 � 106/ml. Although platelet yield significantly correlated
with the donor platelet count however quality of RDPs in terms of red cell contamination
showed no correlation with the donor hematocrit.

Platelet yield in random donor platelets is a concern in Eastern India. A platelet yield of
4.5 � 1010 per bag as mandated by the DCA of India was only achieved when the donor
platelet count was >200 � 106/ml. Posttransfusion platelet recovery (PPR) was unsatisfac-
tory in the transfused patient. Introduction of pre-donation platelet count in whole blood
donation will maximize donor safety and optimize patient platelet transfusion
management.

� 2013 Elsevier Ltd. All rights reserved.
1. Introduction

Blood bank regulatory agencies including the Drug and
Cosmetics Act (DCA) of India do not mandate a complete
blood count as part of whole blood (WB) donor screening
program [1]. A hemoglobin (Hb) value of P12.5 g/dl can
prevent donor iatrogenic anemia and optimize quality of
red blood cells but quality of platelets prepared from the
same unit needs investigation [2,3]. In today’s era of com-
ponent therapy a pre-donation platelet count may be use-
ful to ensure platelet quality and thereby patient well
being. Platelet count in an individual is population specific
and may vary from region to region [4–6]. Therefore
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donors with low platelet count may suffer iatrogenic
thrombocytopenia after a blood donation. We observed
poor platelet yield in the random donor platelet (RDP) con-
centrates prepared at our center. A significant number of
RDPs could not meet the DCA recommended value of
P4.5 � 1010 per bag processed from 450 ml of whole blood
Therefore we planned this prospective study to evaluate
the pre-donation hematological values in our blood donor
population and effect of these values on the quality of
RDPs.
2. Materials and methods

The prospective study conducted between September
2011 and January 2013 included 221 randomly accepted
blood donors between 19 and 51 years of age, weighing
>60 kg and eligible for donating 450 ml of WB. Details of
donation procedure and testing were explained to each
donor and due consent taken from them before the dona-
tion. To measure pre- and post- donation hematological
values, whole blood sample in EDTA vials were collected
before and just after whole blood donation. To obtain the
desired platelet volume and optimum platelets in the
RDP units, platelets were prepared only from the 450 ml
WB collections. Following the departmental standard oper-
ating procedures (SOPs), WB (450 ml) was collected in the
‘Top & Bottom’ quadruple bag system (Terumo Penpol,
Trivandrum, India) and separated within 6 h using the
T-ACE II + automated component extractor (Terumo
Penpol, Trivandrum, India). Due to increasing demand
most platelets are issued within 3rd or 4th day therefore
quality testing of RDP concentrates was performed on the
2nd or 3rd day of preparation.

Donor pre- and post-donation hematological parame-
ters such as Hb, hematocrit (Hct), platelet and WBC counts
and blood counts (platelet, red cell and WBC) of RDP con-
centrates were measured using a calibrated automated cell
counter (Advia, Siemens, Germany). All results were
recorded in respective registers and subsequently tran-
scribed to SPSS working sheet.

2.1. Statistical analysis

Statistical analysis was done using the SPSS statistical
package (version 13, Microsoft, Seattle, WA, USA). All re-
sults were calculated as mean ± SD and a ‘p’ value of
<0.05 was considered statistically significant. Mean values
were compared using the unpaired or paired Student’s t
test as appropriate. Correlation coefficients were calcu-
lated using the Pearson correlation analysis.
3. Results

A total of 11,207 whole blood units were collected dur-
ing the study period of which 221 (1.97%) healthy donors
(215 males, 6 females) with mean age 34.7 ± 10.9 years
and weighing 71.4 ± 6.8 kg were included in the study
and quality analysis program. Of the total 11,207 whole
blood collected 7509 (67%) were 450 ml collections of
which 7103 (94.6%) were processed into platelets. A signif-
icant (p < 0.001) decrement of donor blood counts has been
observed after WB donation. The mean reduction of donor
Hb and platelets were 0.72 g/dl and 22.1 � 106/ml respec-
tively (Table 1). Postdonation platelet counts of 9 donors
were <100 � 106/ml and by definition suffered from iatro-
genic thrombocytopenia. Quality of RDPs in terms of plate-
let yield was significantly better (p < 0.001) when the
donor platelet count was >200 � 106/ml. A poor platelet
yield was observed when the platelet count was
6150 � 106/ml (Table 2). Although platelet yield signifi-
cantly correlated with the donor platelet count (r = 0.87,
p < 0.001) however quality of RDPs in terms of red cell con-
tamination showed no correlation with the donor hemato-
crit (r = �0.01, p = 0.89) (Figs. 1 and 2).
4. Discussion

Platelet yield in random donor platelets is a concern in
Eastern India. Despite standardized process flow and oper-
ating procedures low donor platelet count influenced the
quality of RDPs significantly. A platelet yield of
P4.5 � 1010 per bag processed from 450 ml of whole blood
as mandated by the DCA of India was only achieved when
the donor platelet count was >200 � 106/ml. However such
category of donors constituted only 16.7% in the present
study. With regards to posttransfusion platelet recovery
(PPR) observed in 7 new patients of non-transfused aplas-
tic anemia the PPR was unsatisfactory. With a dose of 1
RPD unit per 10 kg of body weight the mean PPR was ob-
served to be 17% after 20 h of transfusion. However most
of these RDP units did not met the DCA criteria of
P4.5 � 1010 per bag. Physician’s worry about poor platelet
increment in these 7 patients was a concern to the blood
bank and so we planned to perform the present study to
determine the cause of such poor transfusion outcome.
The mean platelet yield was 1.8 � 1010 when the donor
pre-platelet count was <150 � 106/ml which indicated that
10 units of RDPs or even more may be required to transfuse
a single hemostatic platelet dose. Although studies on do-
nor platelet count have been well documented in platelet-
pheresis program however such observation in whole
blood collection is least explored [7–9]. In a study in North-
ern India, the authors observed mean platelet yield of
7.6 ± 2.97 � 1010/unit and 7.3 ± 2.98 � 1010/unit in platelet
rich plasma–platelet concentrates (PRP–PC) and buffy
coat–platelet concentrates (BC–PC) respectively which
was comparable and not statistically significant [10]. Oth-
ers reported higher platelet yield and platelet recovery
with PRP–PC [11–13]. We prepare RDPs using the BC meth-
od and owing to the poor platelet counts in our donor pop-
ulation only 14.7% of our units could meet the DCA criteria
of P4.5 � 1010/unit.

We observed a significant (p < 0.001) decrement of
donor blood counts after WB donation. The hemoglobin
and platelets reduced by 0.72 g/dl and 22.1 � 106/ml
respectively but none of our donors had a hemoglobin dec-
rement of >1 g/dl. Since study on such subject is very
scarce in the literature so it was difficult to comment
whether such significant reduction is of concern. Das
et al. observed a significant hemoglobin, platelet and



Table 1
Hematological values before and after whole blood donation (N = 221).

Parameters Pre-donation Post-donation Difference p-Value

Mean ± SD Range Mean ± SD Range Mean ± SD

Hb (g/dl) 14 ± 0.92 12.5–17.4 13.2 ± 0.93 11.8–16.2 0.72 ± 0.36 <0.001
Hct (%) 44.4 ± 3.5 37.5–59.4 42.1 ± 3.2 36.3–53 2.3 ± 1.3 <0.001
PLT (�106/ml) 162.8 ± 33.2 97–278 140.7 ± 31.7 78–213 22.1 ± 13.4 <0.001
WBC(�103/ml) 7.9 ± 2.1 4.4–13.3 6.6 ± 1.8 2.8–12 1.3 ± 1.8 <0.001
MPV (lm3) 10.7 ± 2.6 6.9–18.2 10.8 ± 2.5 6.8–18.4 �0.03 ± 0.12 0.24
PDW (%) 15.4 ± 2.9 9.4–18.7 15.2 ± 2.7 9–17.7 0.4 ± 1.2 0.11

SD: standard deviation.

Table 2
Donor platelet count and quality of random donor platelets.

PLT count range (�106/ml) (N = 221) Donor blood counts Quality of RDP

PLT (�106/ml) Hb (g/dl) Hct (%) Volume (ml) pH PLT yield (�1010) WBC (�109)

100–150 (N = 78) 127.8 ± 14.6 14.3 ± 0.93 44.5 ± 3.6 56 ± 7.2 7.02 ± 0.4 1.8 ± 0.49 4.3 ± 2.1
151–200(N = 106) 170.7 ± 14.4 13.9 ± 0.87 44.1 ± 3.1 55 ± 6.9 7 ± 0.2 3.4 ± 0.74 3.6 ± 2.9
>200 (N = 37) 216.1 ± 16.2 14.1 ± 0.99 44.4 ± 3.7 56 ± 7.1 7.02 ± 0.2 4.7 ± 0.83 3.9 ± 2.6

All values expressed as Mean ± SD.
p < 0.001 for all pairs of platelet yield.
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Fig. 1. The correlation between donor platelet count and platelet yield in random donor platelets (N = 221). A significant Pearson correlation observed
(r = 0.87, p < 0.001).
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WBC decrement of 0.8 g/dl, 67.6 � 106/ml and 1.1 � 103/
ml respectively in their plateletpheresis donors [14]. With
regards to optimization of blood component therapy, clin-
ical benefits in patients and ultimate donor safety it may
be suggested to mandate pre-donation platelet count be-
fore whole blood donation. Such practice will definitely
prevent donor iatrogenic thrombocytopenia and maintain
quality of platelets.

Various studies on plateletpheresis have demonstrated
that the platelet yield is predominantly dependent on the
donor platelet count [8,9,15]. Our results with regards to
RDPs are also in agreement with these observations. There
was a direct correlation between the platelet yield in RDPs
and the pre-donation platelet count (Fig. 1). However high
donor Hb or Hct did not affect the quality of RDPs in term
of red cell contamination (Fig. 2).

We conclude that in this era of component therapy pre-
donation platelet count of donors should be made manda-
tory in whole blood donation particularly in regions where
donor platelet count is low. This will not only ensure
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Fig. 2. The correlation between donor Hb and red cell contamination of RDPs (N = 221). Pearson correlation not significant (r = �0.01, p = 0.89).
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maximum donor safety but will also optimize patient
platelet transfusion management.
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