Journal of Blood Transfusions and
Diseases
JBTD, 3(3): 163-169
www.scitcentral.com

ISSN: 2641-4023

Original Research Article: Open Access

Comparative Evaluation of Platelet Concentrates from Fresh versus
Overnight Stored Blood: An Institutional Study
Subhashish Das*, Nikhil and Kalyani R
*

Department of Pathology, Sri Devaraj Urs Medical College, Kolar, Karnataka, India

Received September 08, 2020; Revised September 29, 2020; Accepted October 01, 2020

ABSTRACT
The Quality of platelet concentrate (PCs) depends on technique used for preparation, storage bag material, storage period and
type of anticoagulant used. This study undertakes the comparative evaluation between platelet concentrates prepared from fresh
whole blood versus overnight stored blood of various parameters.
Aims and Objectives: Comparative evaluation between PCs prepared from Fresh WB (6 h) vs. Overnight (24 h) of various
morphological and metabolic parameters such as PLT Count, PLT volume, LDH, Bicarbonate etc. respectively during 1st, 3rd
and 5th day.
Materials & Methods: Study was done in Our Hospital based blood bank for six months.
Sample size: 50 for each category. Fifty (50) units of WB was taken and stored for greater than 24 h at a temperature of around
22Ԩ to 24 Ԩ and subsequent day processed. Remaining 50 units were immediately processed within 6-8 h. The WB was
subjected to centrifugation via “HEAVY” spin. PRP bags were subjected for centrifugation via “LOW” spin. All the samples
had undergone mandatory serological testing. All seronegative samples had undergone mandatory quality control checks.
Sterility check was done on day 5 of storage.
Statistical Analysis: Comparisons were done on PCs from overnight whole blood versus new (fresh) blood utilizing a twosample t-test at 95% confidence interval. Comparisons were also evaluated on platelet concentrates from overnight-held Whole
blood versus quality control requirement by using one sample t-test. A value of p <0.05 will be taken as statistically significant.
Results: Discussed further in the text.
Conclusion: The choice of usage of overnight WB at room temperature must be inclusive of the plasma quality and RBC.
Variables show wider standard deviation in our study, so more standardization is needed for PCs processing.
Keywords: Platelet concentrates, Fresh, Overnight
Abbreviations: WB: Whole Blood, PCs: Platelet concentrates, PLT count: Platelet count, MPV: Mean Platelet volume, PDW:
Platelet distribution width, TRBC: Total RBC count, TWBC: Total WBC count, RT: Room temperature, LDH: Lactate
dehydrogenase, PPP: Platelet poor plasma, PRP: Platelet rich plasma, AABB: American association of Blood banks
INTRODUCTION
Components of Blood are obtained from whole blood (WB)
as timely as feasible after collection of blood. The Paramount
period of storage before components preparation is around 8
hours at a temperature of around 20°C to 24°C. There is rising
intrigue in lengthening the period to remove the necessity for
numerous transports runs from the site of collection to the
preparation of component. This allows preparation of
component units in one shift instead of multitudinous shifts
for components sorted from the WB. So, Blood Bank Staffs
for preparation of blood components are inherently required
solely during regular hours and the burden of work can be
uniformly distributed over time. It provides systematic
manufacturing of blood components by averting interlude
time for WB to be furnished from different blood collection
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sites. The quality of platelet concentrate (PCs) depends on
technique used for preparation, storage bag material, storage
period, storage temperature and type of anticoagulant used.
This study undertakes the comparative evaluation between
platelet concentrates prepared from fresh whole blood versus
overnight stored blood of various morphological parameters
Corresponding author: Subhashish Das, Department of Pathology, Sri
Devaraj Urs Medical College, Kolar, Karnataka, India, Tel: 8217570123; Email: daspathology@gmail.com
Citation: Das S, Nikhil & Kalyani R. (2020) Comparative Evaluation of
Platelet Concentrates from Fresh versus Overnight Stored Blood:
An Institutional Study. J Blood Transfusions Dis, 3(3): 163-169.
Copyright: ©2020 Das S, Nikhil & Kalyani R. This is an open-access article
distributed under the terms of the Creative Commons Attribution License,
which permits unrestricted use, distribution, and reproduction in any medium,
provided the original author and source are credited.

163

J Blood Transfusions Dis, 3(3): 163-169

such as count of platelets (PLT Count), (MPV) Mean Platelet
volume and PDW (Platelet distribution width) and
comparative evaluation between PCs obtained from WB
versus overnight blood for various parameters including
Glucose, Lactate, Chloride, Bicarbonate, pH, pO2 and pCO2
[1,2].
Aims and objectives
 Comparative evaluation between PCs prepared from
Fresh WB(6hrs) versus Overnight (24hrs) of various
morphological parameters such as PLT Count, PLT
volume, MPV, PDW, etc. during 1st ,3rd and 5th day.
 Comparative evaluation between PCs prepared from
Fresh WB (6 h) vs. overnight (24 h) of various
metabolic parameters such as glucose, lactate,
chloride, bicarbonate, along with pH and pO2, pCO2,
etc. over a period of 1,3,5 days [3].
MATERIALS AND METHODS
We conducted the prospective study in Blood Bank of Our
Hospital for duration of around six months with a sample size
of 50 for each category.
Fifty (50) units of WB was taken and stored for greater than
24 h at a temperature of around 22Ԩ to 24Ԩ and had
undergone processing on the subsequent day. Remaining 50
units were immediately processed within 6-8 h. The WB was
subjected to centrifugation by using a “HEAVY” spin (3400
rpm for 11 min duration). PRP had to be expressed into the
satellite bag which was contemplated for storage of platelets.
The PRP bags were subjected for centrifugation at 20Ԩ using
a “LOW” spin (1000 rpm for 6minutes). All the samples had
undergone serological testing under Eci Chemiluminescence
(Victors Ortho clinical Diagnostics).
All seronegative samples had undergone mandatory quality
control checks to maintain the AABB (American association
of Blood Bank) quality standards. Quality evaluation of PCs
includes: Platelet count (PLT Count), Total RBC count
(TRBC), Total WBC count (TWBC), pH of the platelet
concentrates (PCs) was noted on day 1,3,5 along with sterility
check on day 5 of storage [2].
pH determination
pH for platelet concentrates evaluated by utilizing pH meter.
(Eutech instrument pH tutor). pH meter Electrode was put
down in platelet concentrates and agitated the solution. pH
reading should be kept stable preliminary to the pH
measurement of Platelet concentrates is taken [2].
Platelet count, Total RBC count, Total WBC count
Platelet count, Total RBC count, Total WBC count were
evaluated by utilizing (Haematology analyser-Sysmex XN
550). 2 ml of PCs was poured in 4 ml of plain tube and mixing
was done appropriately. Cassette cartridge was put firmly into
the loading tray of the Haematology analyser. Analyser
automatically initiated the cycling of cassette and after
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completion of the cycle sample results were analyzed and
reviewed at the workstation. [2]
Sterility test
This procedure is done to rule out bacterial contamination
during fifth day of the Stored PCs by utilizing the automated
version of blood culture detection system. 10 ml of PCs was
taken by using syringe in sterile conditions, subsequently
moved to the culture bottle. First PCs has to be put in
anaerobic culture before putting into aerobic culture bottle.
The cultured bottle was incubated in automated culture
system for 7 days [2].
Statistical analysis
Comparisons were done on PCs from overnight whole blood
versus new (fresh) blood utilizing a two-sample t-test at 95%
confidence interval. Comparisons were also evaluated on
platelet concentrates from overnight held whole blood versus
quality control requirement by using one sample t-test. A
value of p <0.05 will be taken as statistically significant [2].
RESULTS
Results of PCs obtained after WB Storage for 24 h at room
Temperature (RT) in contrast with the obtained PCs which are
fresh was appraised and the inferences are expressed in Table
1.
As p-value was <0.001(p value <0.05), there was sufficient
corroboration indicating that the PLT count for PCs from 24
h stored WB was less in comparison with the fresh processed
PCs on Day 1,3,5.
PCs obtained from overnight WB had a noteworthy more
TRBC on 1st day (p value was less than 0.001), On 3rd day p
value was (0.366) and on 5th Day p value was (0.717).
The p value <0.001 on day 1, so ample affirmation indicating
that TWBC was more for PCs from overnight held WB in
contrast to the freshly obtained PCs on 1st Day.
PCs prepared from overnight Whole Blood had a notable low
PDW on 1st and 5th Day (p value was <0.001 on 1st and 5th
day). PCs prepared from overnight Whole Blood had a
notable low MPV on 1st, 3rd and 5th Day as p value was <0.001
on 1st, 3rd and 5th day) [3].
Our study has observed found that parameters of overnight
stored blood (24 h) and fresh WB (within 6-8 h) with respect
to PLT Count, PDW, MPV at 1st, 3rd day and 5th day was of
statistical significance. Relatable findings were noted with
respect to WBC count, RBC count at day 1.
Quality of PC processed from both overnight-held WB and
freshly obtained PCs evaluated for other parameters such as
pH, pCO2, PO2, and the consequences of the study are shown
in Table 2. No substantial statistical difference of significance
was noted between the categories of both types in relation to
pH as p value was 0.896, 0.250, 0.881 on 1st, 3rd and 5th day
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Table 1. Comparison of platelet count, RBC count, WBC count, PDW, MPV of overnight whole blood versus fresh blood [2].
Overnight storage (n=50)

Freshly prepared

p Value

(n=50)
Mean

SD

Mean

SD

t test value

Day 1

664.314

47.990

870.800

78.892

-15.92

<0.001

Day 3

642.140

47.517

847.531

79.652

-15.61

<0.001

Day 5

624.824

59.759

814.653

90.656

-12.40

<0.001

Day 1

0.015

.006

.011

.004

3.916

<0.001

Day 3

0.013

.005

.033

.160

-0.922

0.366

Day 5

.010

.002

.011

.004

-0.368

0.717

Day 1

.030

.009

.022

.010

3.925

<0.001

Day 3

0.030

.040

.021

.011

1.385

0.169

Day 5

.018

.009

.021

.010

-1.539

0.127

Day 1

8.990

2.010

12.012

1.754

-8.04

<0.001

Day 3

8.468

2.201

13.439

13.186

-2.629

0.012

Day 5

7.588

2.239

10.876

1.833

-8.01

<0.001

Day 1

9.355

1.360

11.432

1.109

-8.399

<0.001

Day 3

8.850

1.341

11.004

1.108

-8.704

<0.001

Day 5

8.347

1.320

10.329

1.070

-8.22

<0.001

Platelet count

RBC Count

WBC Count

PDW

MPV

respectively. Freshly prepared PCs has notably lower pCO2
on 1st day, 3rd day and 5th day (As the p value was 0.012,
0.002, 0.008 respectively p value <0.05). As p-value was
<0.001 on all the days Day 1, 3, 5 (p value <0.05), there was
sufficient corroboration indicating that the pO2 for PCs from
overnight-held WB showed lower values in contrast with the
freshly prepared PCs on 1st, 3rd and 5th Day. Also for CHCO3(P) p-value was < 0.001on all the days Day 1, 3 ,5 (p value
<0.05), there was enough corroboration indicating that
CHCO3-(P) for PCs from overnight stored WB was less in
contrast with the freshly prepared PCs on 1st , 3rd and 5th Day
(p values 0.03, 0.010,0.004 respectively on 1st , 3rd and 5th
day) [2].
Quality of PC processed from two categories was also
appraised for parameters such as Sodium, Potassium,
Calcium, chloride, LDH, Glucose and the consequences of the
SciTech Central Inc.
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study are shown in Table 3. Freshly prepared PCs as
compared to overnight held WB had more sodium, calcium,
chloride, LDH and glucose on all the days 1st, 3rd and 5th day.
P value for sodium (Na+) was 0.05, 0.006, and 0.005 on 1st,
3rd and 5th day respectively. For calcium, chloride and LDH
on all the days p value was <0.001 (p value less than 0.05).
For Glucose value of p was 0.03 on day 1, p value was <0.001
on 3rd and 5th day (p value <0.05). There were no substantial
differences noted between both the categories in respect to
potassium [2].
DISCUSSION
PCs can be obtained from each unit of WB nonetheless from
site of collection to the processing centre. Platelets can be
processed in a solitary shift therefore reducing the utilizing

165

J Blood Transfusions Dis, 3(3): 163-169

Das S, Nikhil & Kalyani R

Table 2. Comparison of pH, pCO2, pO2, CHCO3 (p) of overnight whole blood versus fresh blood [2].
Overnight storage

Freshly prepared

p value

Mean

SD

Mean

SD

t test

Day 1

7.237

0.248

7.230

0.280

0.131

0.896

Day 3

7.118

0.296

7.185

0.284

-1.15

0.250

Day 5

6.972

0.286

6.952

0.904

0.153

0.881

Day 1

92.520

27.703

81.218

14.728

2.55

0.012

Day 3

85.564

25.802

72.155

14.978

3.17

0.002

Day 5

76.967

24.302

65.861

16.010

2.70

0.008

Day 1

170.784

45.392

309.900

71.308

-11.72

<0.001

Day 3

162.440

47.314

305.673

105.023

-8.77

<0.001

Day 5

148.176

46.346

260.388

70.505

-9.44

<0.001

Day 1

15.638

1.799

16.418

1.770

-2.19

0.03

Day 3

15.128

1.836

16.088

1.816

-2.61

0.010

Day 5

14.376

2.016

15.535

1.934

-2.93

0.004

pH

*PCO2

*PO2

*CHCO3(P)

*There was significant difference noted statistically between overnight storage blood and freshly prepared with respect to
PO2, pCO2, CHCO3(p) at day 1, day 3, day 5
costs and thereby number of shipments of whole blood from
Site of collection can be remarkably reduced [4].
This study emphasizes on the estimation of the quality of PCs
produced from overnight WB at room temperature on Day 1st,
3rd and 5th and to see whether the quality of the platelets is
influenced by the hold conditions. Three appraisement days
(continuous) of PCs along with interval of two days allows
monitoring the impact of quality changes which was mainly
determined in our study. PLT Count on 1st day for PCs from
SciTech Central Inc.
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WB stored for 24 h had noteworthy less PLT count than the
freshly obtained PCs. The explanation for decreased platelet
yield is the platelet to platelet aggregation is affected there is
disaggregation formed during centrifugation and preparation
of PCs. [5]
In storage conditions, through 3rd day and 5th day, platelets
count for PCs obtained from WB stored for 24 h apparently
had similar sequel with freshly obtained PCs. In few other
studies platelets obtained from overnight-held WB had more
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Table 3. Comparison of sodium, potassium, calcium, chloride, LDH, glucose of overnight whole blood versus fresh blood [2].
Overnight storage

Freshly prepared

p Value

Mean

SD

Mean

SD

t test

Day 1

153.922

14.486

160.120

16.906

-1.98

0.05

Day 3

140.750

23.018

152.000

16.316

-2.81

0.006

Day 5

128.102

22.407

139.531

16.470

-2.89

0.005

Day 1

6.805

1.555

6.710

1.340

0.330

0.742

Day 3

6.399

1.656

6.451

1.318

-0.175

0.862

Day 5

6.808

6.750

5.691

1.243

1.14

0.251

Day 1

0.617

0.621

1.490

0.917

-5.61

<0.001

Day 3

0.542

0.593

1.407

0.923

-5.56

<0.001

Day 5

0.421

0.526

1.170

0.870

-5.23

<0.001

Day 1

102.137

23.369

126.420

14.861

-6.21

<0.001

Day 3

91.960

23.402

116.224

14.918

-6.13

<0.001

Day 5

77.116

24.667

104.959

16.065

-6.66

<0.001

Day 1

192.745

30.650

249.260

49.820

-6.88

<0.001

Day 3

179.720

32.566

231.143

47.770

-6.26

<0.001

Day 5

168.941

31.760

204.612

46.730

-4.48

<0.001

Day 1

254.373

64.434

290.420

54.956

-3.02

0.003

Day 3

212.460

63.440

270.122

55.275

-4.81

<0.001

Day 5

175.196

53.645

241.551

57.097

-5.99

<0.001

Na+

*K+

Ca2+

Cl-

LDH

GLUCOSE

There was substantial difference found statistically between overnight storage blood and freshly obtained in relation to Sodium, Calcium, Chloride, LDH, and
Glucose at 1st day, day 3, and day 5
*There were no substantial differences noted statistically found between overnight storage blood and freshly prepared with respect to potassium
SciTech Central Inc.
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platelet counts showed a 33% greater concentration of
platelets [6].
In other studies, active cooling devices were utilized for
cooling of the blood to 20°C to 24°C after collection. In our
study, we had not utilized active cooling devices can be the
reason of having lower yield of platelet count. Few studies
show the temperature control by active cooling devices may
influence the count of platelets. Although platelet count in
PCs unit processed from stored WB for 24 h period can be
used for patients having thrombocytopenia. TRBC in this
study was remarkably more on Day 1 from stored WB as
compared to freshly obtained PCs. The PCs were being
obtained from WB via soft-spin for separation of the RBC’s
from the PRP and high-spin for separating platelet from
Platelet Poor Plasma (PPP). RBC’s in PCs in our study is
because of flow of scant quantity of RBC’s in the PCs bag in
processing during first separation process after the first spin
(soft spin). In hard spin, red blood cells (residual cells) can
sediment at the bottom with platelets because of the
inappropriate separation of PRP from the red cells as the soft
spin leads to the presence of residual red cells in PRP and
subsequently there are existing residual red cells in the PCs.
The TWBC results showed more TWBC on 1st Day in respect
to PCs obtained from Stored WB as compared to the freshly
obtained PCs. One of the studies reflected that milieu hold of
WB has remarkably higher WBC count after a 12 h hold
duration in comparison to 4-8 h hold period [5].
Different result was seen in study done by Dijkstra-Tiekstra
et al. [1] which showed no notable differences for TWBC
count in PCs obtained from overnight-held WB and the
freshly prepared PCs. Few studies showed that overnight
stored WB at RT may decrease the risk of bacterial
contamination as the WBCs will phagocytose the bacteria
[1,7].
Less amount of WBC in the PCs in overnight-held WB may
decrease Cytomegalovirus risk transmission, HLA
immunization, and febrile reactions [8].
In our study there was no substantial difference in relation to
the pH on 1st day, 3rd day and 5th day after overnight storage.
In other studies, there are significant differences in pH values,
probably because consumption of glucose and formation of
lactate by the RBCs in the stored WB. Although reduction in
pH for PCs obtained from 24 h stored WB had been seen
previously. Naturally there is more of lactate formation from
glucose by RBC glycolysis in association with inconsiderable
drop in pH in contrast to the WB units which are processed
within 8 h [9].
Tiekstra et al. [1] states about variation in metabolism of pH,
glucose, sodium had shown best results for freshly prepared
PCs in comparison with overnight-held WB. If there is
reduction in pH to levels around six (pH 6.0) in stored PCs in
plasma results in considerable deprivation of the viability of
the platelets. To ensure the platelets produced are viable, the
SciTech Central Inc.
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platelets should not have acidic pH and the plasma volumes
which have suspended platelets should be appropriate for
keeping the pH neutral and it should permit for the gaseous
exchange [10].
No bacterial growth observed in PCs in both categories of PCs
in this study. In vitro studies done where there is inoculated
PCs with bacteria advocated that a marked number of PC had
prompt rise of bacterial growth on sixth and seventh storage
day. Bacterially contaminated platelet component transfusion
can lead to clinically significant events at 1 in 25,000
transfusions [11].
Other ways of contamination by bacteria in PCs can also
result due to donor bacteraemia and during collection by the
skin flora or while processing or during separation, seal
leakage or collection bags having micro puncture. Preparation
is done in closed and sterile system enables these studies to
ensure a product with decreased bacterial contamination risk.
In these other parameters such as pO2, CHCO3 (P), Sodium,
Potassium, Calcium, Chloride, LDH, and Glucose were
analyzed. Platelets obtained from platelets from overnight
held WB had more sodium, calcium, chloride, LDH, glucose
in contrast to freshly obtained PCs. More studies are required
to evaluate these parameters for more scientific research [2].
CONCLUSION
PRP-obtained PCs from overnight WB have notable
differences in vitro variables as compared to freshly
processed WB. As a whole, this study set forth that the quality
(in vitro) of PRP-obtained PCs, obtained from stored WB kept
at RT is at minimum with the quality required of PCs for
transfusion in patients having thrombocytopenia. There is
sparse data available in vivo, but this also advocates that
stored WB (for 24 h) is not disadvantageous for PCs quality.
In upcoming research studies, functionality of platelets can be
appraised on the PCs obtained from stored WB by performing
functional status test of platelets. There is need of collecting
more in vivo and in vitro data at the time of execution of
overnight-held of WB during production of PRP-derived PCs.
To conclude the choice of usage of overnight WB at room
temperature must be inclusive of the plasma quality and RBC.
Variables show wider standard deviation in our study, so
more standardization is needed for PCs processing [11].
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