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Guidelines
• Storage at a core temperature of 22 ± 2 °C
• With continuous gentle agitation for up to 5 days
in a closed system..
• …appropriate pack and platelet concentration
combinations may allow storage up to 7 days…
• …requires either an assay to exclude bacterial
contamination prior to transfusion or application
of a licensed pathogen inactivation procedure.

Temperature
• Red Book: storage at a core
temperature of 22 ± 2 °C
• Originally based on a paper
by Murphy and Gardner
NEJM 1969
• Platelets made by newer
methods and stored in
improved packs will be
similarly affected by
temperature.

In vivo assessment
• Count increments or
haemostatic efficacy
• Recovery and survival of
radio-labelled platelets in
volunteers
– FDA requirement for
stored platelets to have at
least:
67 % of the recovery, and
50% of the survival of
fresh platelets.

Slichter 2006

Key reports
• Gottschall et al Transfusion 1986
–72 hours storage at:
21
–little effect on recovery: 47
–survival reduced:
8.1
• Moroff et al Transfusion 1994
–paired controls at 20 – 24 °C
–stored to 5d
–17 hours storage at:
22
–effect on recovery:
49
–survival reduced:
6.5
• Why / how?
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The role of lectins and glycans in platelet clearance

(A) Acutely chilled platelets have clustered GPIbα subunits bearing glycans with
N‐acetylglucosamine terminal structures,which engage with the αM lectin domain of the β2
integrin to initiate phagocytosis by liver macrophages.
(B) Prolonged refrigeration increases GPIbα clustering and exposure of galactose terminal glycan
structures, which bind to the hepatic AMR initiating removal of long‐term‐refrigerated platelets
from circulation.
(C) Platelets with sialylated glycan structures continue to circulate.
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Conclusions on temperature
• NB There is no proposal to alter the recommended storage limits
• Conservative conclusions from the literature
– if immediate in vivo recovery is the main concern:
– deviations for up to 12 hours
– between 18 °C and 30 °C may still yield an acceptable therapeutic
product.
• Therefore, in the case of unplanned deviations, perhaps…
– Platelets that are exposed for a cumulative period of 12 hours
between 18 and 24 °C could be issued
– Above 24 °C there is likely to be an increased risk of bacterial
contamination - consider screening.
• Interestingly, function is well preserved in the cold…

Ref: Chris Prowse and Sheila MacLennan for SACBC

Post collection handling

Post-collection conditions
• Moroff et al (Transfusion 2011) post-collection storage without agitation
– 4 x 1011 platelets
– unagitated and tightly packed in a shipping container for eight hours after collection
– and 24 hour interruption of agitation on Day 2
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pH v Recovery
– In vivo recovery data
versus pH suggests
that pH below 6.2
correlates with poor in
vivo recovery and
survival.
– Compiled by Dumont
and Vandenbroeke,
Transfusion 2003

What affects pH?
• Active metabolism of platelets at room
temperature
• Aerobic metabolism uses acetate, via the
citric acid cycle to generate ATP
• Anaerobic metabolism uses glucose and
glycolysis generates lactate
• So low pH is a symptom of lack of oxygen,
exhaustion of fuel, and stressed metabolism
of platelets
• Low pH possibly implicated in loss of sialic
acid…

Results

Amicus

• By Day 5 the unagitated units
from Amicus and Trima
collections had minimum pH of
6.58 and 6.75 respectively,
compared with 6.78 / 6.83 with
continuous agitation
• Continued decline in pH to Day
7, with increasing differences
between agitated and
unagitated platelets,
– lower error bars (mean – 1
sd) appear to approach 6.4
for unagitated platelets
collected with either
machine.
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Wagner
2008a

Amicus
& Trima

4 x 1011
/unit

24 or 30 hours on
Day 2

Unagitated units beginning to show damage (falling
pH) by Day 7 (worse after 30 h interruption than 24h).
Some units had pH values below 6.2 at Day 7
(although 0/12 in the Trima 24 hour group).

4.9 x 1011
/unit

24 or 30 hours on
Day 2, in either
one or three
periods

Unagitated units show damage (falling pH) by Day 7.
3 x 8h interruption less harmful than 1 x 24h.

4-5 x 1011
/unit

30h interruption
on Days 2-3

pH fell more quickly in smaller bags but the results
again show a drop in pH between Days 5 and 7, with
a small number of units (both Trima and Amicus)
having pH < 6.2.

Plasma
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Moroff
2012

Amicus
65% PASIII

4x
1011/unit

5d

Multiple
scenarios

Platelets in plasma cope better (pH, HSR, ESC)
than those in 65% PASIII (phosphate, no bicarb).
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Trima
100% Msol

Not stated

7d

24h interruption
on Days 1 – 2.

pH remains >7
Msol contains bicarb but no phosphate
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PRP PC
70% Msol

50 mL

7d

30h interruption
on Days 2 – 3.

pH higher in M-Sol than in plasma

Van der
Meer 2007

Pooled
65%Compo
sol

Not stated

7d

16, 20, 24h
interruptions

Interruptions >16h led to irreversible damage (ie
unrecoverable fall in pH).

Gullikson
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Pooled
70% SSP+

4.5 – 5.2 x
1011/unit

7d

No interruptions

Quality falls (ATP, pH, HCO3 , blood gases, glucose
all down, lactate and LDH up) more so in DnDP
bags than PVC-BTHC.

Van der
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Various
PASIIIM
Composol

1 or 2 x
109/mL

7d

2 – 4 days
interruption

pH all >6.5, presence of phosphate beneficial.
Lower concentrations tolerate interruptions better.
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Various
Plasma

Various

7d

20 – 24h or 30
– 43h
interruptions.

Shipping for <24h acceptable

Hunter
2001

PRP
Plasma PC

1–3x
1012/L

5d

1 or 2 days
interruption

One day of interruption acceptable, two days not
(high lactate).

Conclusions on agitation
• After a 24 hour interruption of agitation, plasma platelet quality remains
within acceptable limits by Day 5, but in vitro markers show significant
and irreversible changes in some units by Day 7.
• Three periods of eight hours interruption appear to cause less damage
than one period of 24 hours.
– the impact of the reduced gas exchange is lower during short
interruptions and these are therefore better tolerated.
– With a platelet shelf life of seven days, it is particularly important to limit
damage and thus the maximum length of each individual interruption of
agitation.
• Platelets in additive solution may be able to withstand a 24 hour
interruption of agitation and storage for 7 days, but:
– it seems to be important that the additive solution contains bicarbonate
or phosphate to regulate the pH
– this is in vitro data only, and an artificially high pH may not guarantee in
vivo efficacy.

Bag capacity
– Is it a problem?
– Dumont and VandenBroeke;
Transfusion 2003;43:143-153
– 24 apheresis PC prepared
– range of volumes and platelet
concentrations
– in vitro study over seven days
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– Acceptable platelet quality was maintained ≤ 5.1 x 1011 platelets per bag.

