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Platelet Transfusion



Issues
1. Preparation of platelet (PLT) concentrates
2. PLT consumption
3. PLT count vs bleeding time
4. PLT count vs bleeding
5. Effectiveness during time in onc/hem
6. Transfusion dose
7. Apheresis vs whole blood PLT concentrates
8. Bacterial detection & pathogen inactivation
9. Reactions/adverse events
10.Transfusion trigger
11. Refractoriness to random donor PLT



Some guidelines on platelet transfusion

1987 – NIH; Consensus Conference. Platelet transfusion therapy.
1989 – Sacher; Current practice and guidelines for the transfusion of cellular 

blood components in the newborn.
1992 – BCSH; Guidelines for platelet transfusion
1993 – RCPE; Consensus Conference. Leucocyte depletion of blood and blood 

components.
1994 – CAP; Practice parameters for the use of fresh-frozen plasma, 

cryoprecipitate and platelets.
1995 – Blanchette; Platelet transfusion therapy in newborn infants.
1996 – ASA; Practice guidelines for blood component therapy.
1996 – BCSH; Guidelines on gamma irradiation of blood components for the 

prevention of transfusion-associated graft-versus-host-disease. 
1998 – BCSH; Guidelines on the clinical use of leucocyte-depleted blood 

components.
2001 – GMA; Guidelines for therapy with blood components and plasma 

derivatives.
2001 – ASCO; Platelet transfusion for patients with cancer
2006 – Council of Europe; Guide to the preparation, use and quality assurance 

of blood components. R 95 (15), 13th ed.



Platelet transfusion 
recipients

• Hematology/oncology
–Chemotherapy
–Transplantation

• Surgery



The clinical question:
Why do we give platelets to 

hem/onc patients?

• Bleeding treatment (therapy)
• Bleeding prevention (prophylaxis)



100 years ago



WW Duke, JAMA 1910

Fig 3. Great delay in bleeding 
time. From Case 1. Platelet count 
3,000, coagulation time normal. 
The blots in Series A were taken 
immediately after the ear was 
pricked; Series B, 20 minutes; C, 
40 minutes; D, 60 Minutes, and 
E, 80 minutes later. The bleeding 
time at this time was 90 minutes. 
Series F, showing a normal 
bleeding time, was taken after the 
transfusion. Platelet count was 
then 110,000.



WW Duke, JAMA 1910



WW Duke, JAMA 1910



Key factors for effective platelet 
support in oncology and 

hematology

• Platelet concentrates of good quality 
from carefully selected blood donors

• Patient monitoring and laboratory 
evaluation (signs of hemorrhage and 
anti-HLA antibody detection)

• Prompt treatment of refractoriness



Platelet transfusion policy in “stable” 
hematology recipients

• Preferably match for ABO&Rh
• Transfuse 55-70 x 109 random-donor platelets 

per 10 kg recipient body weight when plt count 
falls below 10,000/uL

• Determine post-transfusion platelet count 
increment
– At 1 hour (10-60 min)
– At 24 hours

• Select HLA matched or compatible platelets 
for recipients refractory and HLA allo-
immunized to random donors



Four 450 mL blood units

Platelet rich plasma (PRP) 
method

Buffy Coat (BC) method

Soft spin

Hard spin Pool & dilute

Hard spin

Four 300 mL PRP Four 50 mL BC

Soft spin

Four 450 mL blood units

One 500 mL BC poolFour 70 mL PRP-PC
Pool

One 300 mL BC-PC poolOne 280 mL PRP-PC pool

1

4

3

2

Methods for the preparation of platelet concentrates

A
P
H
E
R
E
S
I
S

Single-donor Unit



Platelet apheresis

Apheresis device Platelet kit



Manual preparation of blood components

1. Whole blood unit 2. Centrifuged unit 3. Transfer of additive 
solution into red cells

Additive 
solution

Buffy 
coat Plasma Red cells

Additive 
solution

Empty 
bag

Empty 
bag



Automated preparation of blood components

1. Plasma removal 2. Buffy coat removal 3. Transfer of additive 
solution into red cells



Pools of platelets suspended in 30% plasma - 70% crystalloid solution



• Product
– Unit standardization

Method Source
Plt 

count
(109/U)

Residual 
WBC after 
reduction
(106/U)

pH at 
end of 
storage

PRP AABB >55 <0.83 >6.2

PRP CoE >60 <0.2 6.4-7.4

Buffy Coat CoE >60 <0.2 6.4-7.4

Apheresis AABB >300 <5 >6.2

Apheresis CoE >200 <1 6.4-7.4

Standards from American Association of Blood Banks and Council of Europe



Methods used to assess the effectiveness of platelet 
transfusions*

Criteria for an adequate 
response

Method Calculation 10 to 60 
minutes  post-

transfusion

18 to 24 
hrs post-

transfusio
n

Absolute Platelet 
Increment (API)

Post- minus pre transfusion platelet 
counts

NA NA

Corrected Count 
Increment (CCI)

(Post- minus pre transfusion platelet 
counts) x (patient’s body surface area)/ 

Number of platelets transfused

>4,500 to 5,000 
platelets/m2

>2,500 
platelets/m2

Percent Platelet 
Increment (PPI)

Observed/Expected Platelet count 
increment

>20% >10%

* modified from Bishop et al (1992), Rebulla (1993), and Schiffer et al (2001).

Stroncek & Rebulla, 2006



PPI=  Post-Pre 
Dose/Vol

= Post-Pre x Vol
Dose

CCI=  Post-Pre x BSA
Dose

Computation

PPI and CCI are conceptually similar: both take into account (1) post-transfusion 
increment, (2) platelet dose and (3) an index of recipient’s size (blood volume or BSA)



• Product
– Apheresis vs PRP vs BC methods

•Biochemical and clinical equivalence
•Fewer donor exposures with apheresis
•Local convenience
•Availability
•Cost analysis



• Product
– Crystalloid storage solutions

1. Plasma-Lyte
2. Composol
3. Platelet Additive Solution (PAS)
 -I,-II, -III, PAS-III modified

4. Intersol, SSP, SSP+

 Important component: 27-33 mmol L-1 sodium acetate (not in 
PAS-I); plt use about 2 mM acetate/day

 Final storage media: about 70% crystalloid solution / 30% plasma
 ‘High-titer’ ABO isoagglutinins which can be present in different

donors are:
1. first, diluted in the pool and then,
2. diluted 1:3 with the crystalloid solution



Platelet swirling for quality assessment

Simple test: can be performed at time of use in the clinical ward











Transfusion, June 2006



Transfusion, June 2006



Kerkhoffs et al. A Multicenter Randomized Study of the Efficacy of Transfusions with 
Platelets stored in Platelet Additive Solution II versus Plasma. Blood 2006



Kerkhoffs et al. A Multicenter Randomized Study of the Efficacy of Transfusions with Platelets stored in Platelet 
Additive Solution II versus Plasma. Blood 2006



Message 1
• In total (hem/onc + surg) about 45,000 

platelet concentrates (or 7,700 adult 
platelet doses) are needed p.m.p./year
45,000/106 population



THE 2007 NATIONAL BLOOD COLLECTION AND UTILIZATION SURVEY REPORT



Message 2

• Approximately 7,000 platelets per 
microliter per day are consumed to 
maintain the integrity of 
microvascular endothelium





Message 3

•Bleeding time increases as 
platelet count falls below 
100,000 per microliter



Harker and Slichter. NEJM 1972; 287:155-159.



Message 4

• Clinically relevant bleeding 
occurs with no readily 
identifiable threshold of 
platelet count



GAYDOS ET AL, NEJM MAY 3, 1962



GAYDOS ET AL, NEJM MAY 3, 1962



Message 5

•The efficacy of platelet 
support in leukemia 
decreases during time



4106-4114



Message 6

• The risk of grade >2 bleeding 
is not affected by platelet 
transfusion doses ranging 
from 110 to 440 billion 
platelets/transfusion





Slichter et al, NEJM 2010



… patients with bleeding vs days with bleeding…



Slichter et al, NEJM 2010



Study 
reporting 
predictive 
value of 
grade 1 
(minor) 
bleeding 
for future 
clinically 
relevant 
bleeds





Message 7

• Whole blood derived (less expensive) 
and apheresis (more expensive) 
platelets show comparable clinical 
effectiveness

• Choice depends on donor availability 
and resources



Cost analysis

• Platelet concentrates from 
whole blood

• Platelet concentrates from 
apheresis

Lopez-Plaza, Transfusion 1999; 39: 925



Lopez-Plaza, Transfusion 1999; 39: 925



Lopez-Plaza, Transfusion 1999; 39: 925



Message 8

• Commercial methods are available to 
detect bacteria and to 
reduce/inactivate pathogens (and 
white cells) in platelets

• Cost/benefit ratio under evaluation



• Product
– Bacterial detection

Critical issues:
Analytical vs clinical sensitivity

Time to detection
Inoculum sample size

Early vs late time of sampling
Testing vs inactivation

COSTS

Moving from 5 to 7 days platelet storage is 
operationally beneficial. However, about 1:3,000 
platelet units are contaminated with bacteria.
Actual recipient risk depends on circumstances 
(strain, immune competence, co-morbidity, etc)







Methods for detecting bacteria in platelets

Method Threshold for 
detection 

(CFU per mL)

Reference

Fall in pH measured with a dipstick ≥107-108 Wagner 1996; 
Burstain 1997

Fall in glucose level measured with a dipstick ≥107-108 Wagner 1996; 
Burstain 1997

Loss of swirling ≥107-108 Wagner 1996

Gram Stain ≥105-106 Yomtovian 1993

Chemiluminescence detection of ribosomal RNA ≥104-105 Brecher 1994

Dielectrophoresis ≥103-105 Brecher 2005

Fall in oxygen tension ≥102-103 Brecher 2001

Solid-phase laser cytometry ≥10 to 103 Brecher 2005

Automated bacterial culture ≥10 Brecher 2005

CFU = colony forming units

Stroncek & Rebulla, 2006



• Product
– Pathogen inactivation

•Amotosalen (S-59)
•Riboflavin
•Others under development



INTERCEPT Blood System for Platelets and Plasma: 
Amotosalen + UVA (320-400 nm)

Targeting

Amotosalen
(S-59)

Intercalation Crosslinking

UVA Illumination

Helical region of single-
or double-stranded 
DNA or RNA

Multiple crosslinks 
block strand separation 
and replication

O

NH2

O

OO

Slide from CERUS



INTERCEPT
illuminator

Platelet 
Concentrate

1
Amotosalen

2
Illumination

3
CAD

4
Final storage

Plasma
1

Amotosalen
2

Illumination
3

CAD
4

Final storageINTERCEPT Blood System 
for Plasma
Compatible with apheresis 
and WB collection platforms
One process produces up to 
3 products.

INTERCEPT Blood System 
for Platelets
Platelets in 35% plasma and 
65% InterSol
Compatible with apheresis 
and WB collection platforms
Accommodates double-
doses

Integrated disposable set

Integrated disposable set

SCD

SCD

INTERCEPT
UVA Illuminator

Slide from CERUS



INTERCEPT: Pathogen and WBC Inactivation Claims

• Enveloped viruses
HIV-1
HIV-2
HBV
DHBV
HCV
BVDV
HTVL-I
HTLV-II
CMV
WNV
SARS
Vaccinia
Chikungunya
Dengue
Influenza virus (H1N1) Avian flu 
virus (H5N1)

• Non-enveloped viruses
Bluetongue virus, type 11
Simian Adenovirus-15
Feline calicivirus 
Parvovirus B19
Human adenovirus 5

• Gram-negative bacteria
Klebsiella pneumoniae
Yersinia enterocolitica    

• Escherichia coli
Pseudomonas aeruginosa

• Salmonella choleraesuis
Enterobacter cloacae
Serratia marcescens

• Gram-positive bacteria 
Staphylococcus epidermidis 
Staphylococcus aureus   Streptococcus 
pyogenes       Listeria monocytogenes 
Corynebacterium minutissimum 
Bacillus cereus (vegetative) 
Lactobacillus sp.      Bifidobacterium 
adolescentis Propionibacterium acnes
Clostridium perfringens

Spirochetes
Treponema pallidum
Borrelia burgdorferi

Protozoa
Trypanosoma cruzi
Plasmodium falciparum
Leishmania sp. 
Babesia microti

Leukocytes

Inactivated

Slide from CERUS



Mirasol’s Primary Mode of Action

1.  UV light only: reversible inactivation
 UV light alone breaks chemical bonds in the    

nucleic acids of pathogens

2.  UV light + riboflavin: irreversible inactivation
 Riboflavin molecules form complexes with nucleic acids 
 UV light from the Mirasol Illuminator activates the 

riboflavin molecule in the complex 
 Photoactivated  riboflavin induces a chemical alteration 

to the functional groups (such as guanine bases) of 
nucleic acids making pathogens unable to replicate

The Mirasol PRT System inactivates disease-causing agents by 
altering their nucleic acids in two primary ways:

Slide from CARIDIAN



The Mirasol PRT Process for Platelets & FFP

Transfer platelet 
product to Mirasol 
Illumination bag

1 2
Add 35 mL riboflavin 

solution (500 uM)

3
Illuminate product for 
6–10 min.* (6.2 J/mL)

* Illumination time depends on product volume

Original
product

Mirasol 
Illum/Storage

Bag

Mirasol 
Illum/Storage

Bag

RB

Slide from CARIDIAN



Mirasol Product & Process Specifications

Volume 170 – 360 ml

Concentration 1.18 – 2.1 x 106/µl

Yield 2.0 – 5.1 x 1011

Source product specifications 

SDP 2 – 22 hrs post-collect

BCP 1 – 8 hrs post-pooling

Treatment window 

PAS addition N/A

Volume ( 200 – 400 ml )

Concentration ( 1.0 – 2.1 x 106/µl )

Yield ( <5.1 x 1011 )

Max. shelf life 5 days

Storage specifications (derived values shown between brackets) 

90 – 360 ml

0.8 – 2.1 x 106/µl

Not specified

2 – 22 hrs post-collect

0 – 8 hrs post-pooling

N/A

(170 – 400 ml )

( 0.7 – 2.1 x 106/µl )

Split if 5.1 x 1011

5 days

90 – 360 ml

2.11 – 3.4 x 106/µl

Not specified

2 – 18 hrs post-collect

0 – 8 hrs post-pooling

<2 hrs post-PRT – min 135 ml

Split if 400 ml

0.7 – 1.5 x 106/µl 

Split if 5.1 x 1011 

(7days)

Gen 1
Plasma-based

process

Gen 2
Plasma-based

process

Gen 2
PAS-compatible

process

Slide from CARIDIAN



Reduction of Active
Pathogen Load

Typical
Performance References

Viruses
(enveloped, non-enveloped; 
intracellular, extracellular)

~3–6 log
Ruane et al. 2004 
Goodrich et al. 2006
Navigant data on file 

Bacteria
(Gram +, Gram –) ~2–5 log Ruane et al. 2004

Goodrich et al. 2006

Parasites >5 log

Cardo et al. 2006
Cardo et al. 2007
Rentas et al. 2006
Tonnetti et al. 2007

Inactivation of 
White Blood Cells

Typical
Performance References

White blood cell inactivation >6 log Fast et al. 2006a (in-vitro)

Cytokine production and 
expression Prevented Fast et al. 2006a (in-vitro)

Graft-versus-host disease Prevented Fast et al. 2006b (animal model)

Alloimmunization & 
transplant rejection Prevented Marschner et al. 2007 (AABB abstract)

Asano et al. (animal study; in press)

Slide from CARIDIAN

















Message 9

• Platelet transfusion may be followed by 
reactions/adverse events

• The effectiveness of platelet 
transfusion can be highly variable

• Recipient clinical conditions and 
concurrent drug administration can 
heavily impact on effectiveness



Infectious adverse consequences of platelet transfusions

Consequence Cause Prevention

AIDS HIV infected donor Donor screening and 
testing
Pathogen inactivation

Hepatitis Hepatitis B and C 
virus infected donor

Donor screening and 
testing
Pathogen inactivation

CMV disease CMV infected donor Donor testing
Leucocyte-reduction
Pathogen inactivation

Sepsis or 
septic shock

Contamination from 
the platelet donors 
skin or from an occult 
or asymptomatic 
donor bacteriemia

Culture product 24 or 
more hours after collection
Test for bacteria shortly 
before transfusion
Pathogen inactivation

Stroncek & Rebulla, 2007







Consequence Cause Prevention
Alloimmunization Leucocytes in platelets Leucocyte-reduction

UV B irradiation

Febrile reactions HLA antibodies in transfusion 
recipient and IL-1 and IL-6 in 
platelets

Leukocyte-reduction

TRALI Leucocyte antibodies, bioactive 
lipids, or CD40L in platelets

Exclude donors with leucocyte antibodies

Anaphylaxis Antibodies in patients reacting 
with IgA, haptoglobin, antibodies 
or other plasma antigens 

IgA deficient platelet donors 
Washed platelets

GVHD Engraftment of donor leucocytes 
in an immunosupressed recipient

Gamma irradiation of platelets (25 Gy)

Rh D alloimmunization Transfusion of platelets from 
RhD-positive donors to RhD-
negative recipients 

Administer Rh immune globulin within 48 
hours of transfusion

Hemolysis Anti-A and Anti-B in donor’s 
plasma

Exclude donors with high titers of anti-A or 
anti-B 

Hypotension Generation of bradykinin by the 
bedside filtration of platelets in a 
patient taking angiotensin-
converting-enzyme (ACE) 
inhibitors

Prestorage or in laboratory leucocyte 
reduction

Immunologic adverse consequences of platelet transfusions

Stroncek & Rebulla, 2006



Non-immune Factors
Clinical factors
Splenomegaly
Infection
Fever
Bleeding
Disseminated Intravascular Coagulation
Drugs
Amphotericin
Vancomycin
Ciprofloxacin
Heparin
Patient Factors
Male gender
Increased weight & height
Previous pregnancies
Prior transfusions

Immune Factors
Antibodies 
HLA
Platelet-specific
Erythrocyte

Other
Platelet Product
Age

Factors associated with decreased platelet transfusion effectiveness

Stroncek & Rebulla, 2006











Message 10

• Stable hem/onc patients can be 
safely transfused for bleeding 
prophylaxis with a pre-transfusion 
platelet count trigger of 10,000
platelets per microliter



P. Rebulla et al, NEJM 1997



P. Rebulla et al, NEJM 1997



P. Rebulla et al, NEJM 1997



P. Rebulla et al, NEJM 1997



REASONABLY 
WELL (?)
DEFINED 
TRIGGERS



Platelet Transfusion for Patients With Cancer: Clinical Practice 
Guidelines of the American Society of Clinical Oncology

By Charles A. Schiffer, Kenneth C. Anderson et al., JCO 2001;19:1519

• Objective
• Outcomes
• Evidence
• Values

• Benefits/Harms/Co
st

• Recommendations
• Validation
• Sponsor: ASCO

PDF file: www.asco.org





Hanseler et al, Am J Clin Pathol 1996

MANUAL PLATELET COUNT

AUTOMATED PLATELET COUNT (H1)



Difficulties in determining prophylactic transfusion 
thresholds of platelets in leukemia patients

Springer et al, Blood 1998; 92: 2183

Fig. 1.  Flow cytometric analysis 
of platelets and platelet-derived 
microparticles in a patients with 
acute myelogenous leukemia (A) 
and a normal individual (B) 
using anti-CD61 and anti-CD42b 
antibodies.

… the existence of 
platelet-derived 
microparticles (or 
membranes) that can 
improve hemostasis.
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Neurosurgery
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Platelet count (10e9/L)

The Platelet Transfusion Trigger Chart
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0 10 20 30 40 50 60 70 80 90 100

GI endosc & cancer

BM biopsy

gpIIb/IIIa inhibitors

Lumbar punct & leuk

Stable oncohem

Platelet count (10e9/L)

The Platelet Transfusion Trigger Chart
Platelet counts: 10,000 - 20,000
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Massive transf

Surg & Leuk
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DIC

Platelet count (10e9/L)
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?

The Platelet Transfusion Trigger Chart
Platelet counts: 20,000 - 50,000



0 10 20 30 40 50 60 70 80 90 100

Neurosurgery

Premature baby

Liver biopsy

CP bypass

Invas proc & cirrh

Platelet count (10e9/L)

?
?

The Platelet Transfusion Trigger Chart
Platelet counts: 50,000 - 100,000



# or % BLEEDING EVENTS in trials testing the 
10,000 vs 20,000 platelet transfusion triggers

0 20 40 60 80 100 120

# major 
bleeding 
events/
# cycles

# fatal
bleeds/
# pts

# or %

Gmür
Bayer 15

Gil-F.  20
Gil-F.  10

Rebulla 20
Rebulla 10

% days 
with 
bleeding

Wandt 10
Wandt 20

Lawrence 20
Lawrence 10



When things go 
wrong: platelet 
refractoriness



Refractoriness to platelet 
transfusion from random donors

• Alloimmune refractoriness: 5 vs 
15% of hematology recipients of 
leuko-reduced vs non leuko-
reduced blood components

• Anti-HLA antibodies: 13% of 
cardiac surgery recipients of 1 
transfusion



Transfusion 2001; 41:766-770



Volker Kiefel et al. Transfusion 2001; 41:766-770



Kiefel et al, Transfusion 2001;41:766-770



Volker Kiefel et al. Transfusion 2001; 41:766-770



Volker Kiefel et al. Transfusion 2001; 41:766-770



Provision of platelet support 
to refractory patients

• HLA-matched donors
• large number (>5,000) of HLA typed donors
• difficult identification of compatible donors for patients 

with uncommon HLA types
• low CCI in 20-40% of cases  

• Cross-match compatible donors
• large number of platelet concentrates from 

random donors 
• long screening time



AABB News 2000; 20, 4



Our experience
In 1999 we discontinued the 
use of HLA-matching and 
started a platelet cross-
matching program for platelet 
recipients refractory to 
random donors.



Aim of the study
Evaluation of pre- and post-
transfusion platelets counts in  
consecutive refractory and 
HLA allo-immunized 
hematology patients 
transfused in 33 months after 
implementation of the new 
policy.



Elements of our semi-automated 
platelet cross-matching system

• Semi-automated instrument 
(originally ABS Precis  since 
2003 Galileo, Immucor:  
sample processor, incubator,  
automated plate reader)

• Immunoadherence assay 
(Capture-P Immucor)



Centrifuge 
Reader

Printer

Rack 

Sample 
processor  

Plate
incubator 

The semi-automated system 



Rack for samples

Arm for plates 
transport

Dispenser 
needles 

Rack for 
reagents



POS

NEG

Test results 



Selection of cross-match compatible
platelets to refractory patients

 Random platelet supensions are obtained from 
supernatants of complete blood count (CBC) 
samples routinely collected (we collect approx 
100 whole blood donations per day).

 CBC samples are used fresh or stored overnight.
 Buffy-coats from cross-match negative donors 

are pooled to obtain platelet concentrates (BC-
PC)







POS?STOP
NO

Patient 
sample

Platelet antibody detection 
using 8 platelet suspensions 

Cross-match with 
platelet suspensions

Selection 
of compatible donors

Preparation of platelet 
concentrate 

Evaluation 
of effectiveness

YES

Platelet transfusion 

Flow-chart



Standard
platelets 
n = 6057

vol = 455 ± 46ml 

WBC-reduced 
platelets 
n = 3144 

vol = 408 ± 43
ml

Year Donations 
per pool 

(n)

Platelets 
(109)

WBC 
(106)

Platelets 
(109)

WBC 
(106)

1999-
2000 6 347

± 54
163

± 116
336
± 52

0·35
± 0·27

2001 5 287
± 40

75
± 62

288
± 45

0·50
± 0·50

Tab. 1. Volume, platelet and white blood cell (WBC) count of 
pooled platelet concentrates prepared during the study period



MEN WOMEN
# refractory patients (%) 13 (32·5) 27 (67·5)
Age (years, mean ± SD) 61±15 56±15
# of days from 1st transfusion to detection 
of refractoriness (mean ± SD)

219±180 119±187

# of patients that died during the study (%) 8 (61·5) 10 (37·0)
Pretransfusion platelet counts (109/l) of last 
three random donor platelet transfusions

4·9 ± 2·7 
(n = 39)

4·6 ± 3·5 
(n = 81 )

1 h post-transfusion platelet counts (109/l) 
of last three random donor platelet 
transfusions

5·3 ± 4·0 
(n = 7 )

9·5 ± 9·3 
(n = 22 )

24 h post-transfusion platelet counts (109/l) 
of last three random donor platelet 
transfusions

4·7 ± 2·8 
(n = 18)

4·3 ± 3·6 
(n = 52)

Tab. 2. General data of the 40 refractory patients (8.3% of 480) enrolled 
in the study. Of the 27 refractory women, 22 (81%) reported previous 

pregnancies



Before DR After DR

Blood 
component

Standard 
(%)

WBC-reduced 
(%) 

Standard 
(%)

WBC-reduced 
(%)

RBCs 553
(31·8)

205
(11·8)

54
(5·5)

315
(32·3)

Platelets 681
(39·2)

300
(17·2 )

36
(3·7)

569
(58·4)

Total 1234 
(71·0 )

505
(29·0)

90
(9·3 )

884
(90·7)

Tab. 3. No. (%) of RBC units and platelet pools transfused to the 40 
refractory patients before and after detection of refractoriness (DR).

No. of blood components transfused before and 
after detection of refractoriness (DR)
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Pre-and post-transfusion platelet counts (median, 25th and 75th

percentiles) in 36 refractory patients (April 1999 - September 2001)

BC-PC transfusions=34 patients 
# of BC-PC random=297 (PLT dose 317±51)
# of cross-match=442 (PLT dose=301±71) 

X-matchedrandom

Apheresis-PC+BC-PC transfusions=36 patients 
# of BC-PC random=313 (PLT dose 319±51)
# of cross-match=518 (PLT dose=306±71) 
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Pre Post 1 h Post 24 h Pre Post 1 h Post 24 h

All patients
random pool= 313
PLT dose= 319 ± 51
x-match= 518
PLT dose= 306 ± 71

19 Patient without
detrimetal factors 
random pool= 148
PLT dose 321 ± 54
x-match= 217
PLT dose=322 ± 72

17 Patients with 
detrimental factors
random pool= 165
PLT dose 320 ± 54
x-match = 301
PLT dose = 295 ± 69

PLT x 103L

Pre-and post-transfusion platelet counts (median, 25th and 75th

percentiles) in 36 refractory patients (April 1999 - September 2001)

X-matchedRandom



Effective transfusions in refractory 
patients  (April 1999 - September 2001)

Patients with detrimental factors
# of  PLT transfusions = 301
# of transfusions with 1 h post-PLT counts = 190 (63.1%)
# of 1 h post-PLT counts >10,000 µL = 159 (83.7%)

 >10,000 µL = 121 (63.7%)

Patients without detrimental factors
# of PLT transfusions = 217
# of transfusions with 1 h post-PLT counts = 150 (69.1%)
# of 1 h post-PLT counts >10,000 µL = 140 (93.3%)

 >10,000 µL = 111 (74%)

 = (1 h PLT count post-transfusion) - (PLT count pre-transfusion)
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100
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Effective 
transfusions 
in refractory 
patients  
(April 1999 -
September 2001)

1-h increment > 10,000



Technical time (minutes)
to cross-match one patient serum 

with 90 platelet suspensions

Semi-automated system  160

Manual 
PSIFT 557
Immunoadherence 225 



Pt. # 
wells 

#effective/total 
transfusions 

Pt. # 
wells 

#effective/total 
transfusions 

1 268 5/11 10 444 2/5 
2 117 13/15 11 134 0/2 
3 1,082 11/23 12 340 6/7 
4 15 5/5 13 129 1/1 
5 127 2/2 14 1,965 30/45 
6 271 1/4 15 1,198 14/16 
7 1,487 24/52 16 891 4/20 
8 1,430 17/35 17 1,713 15/31 
9 857 9/25 18 308 0/2 

 
(*) ( > 10,000 PLTs/µL) 

No. of effective transfusions(*) and no. of antibody 
detection kit wells used in refractory patients (1-18) 

to select cross-match neg platelets
(April 1999 - September 2001)



Pt. #
wells

#effective/total
transfusions

Pt. #
wells

#effective/total
transfusions

19 970 5/7 28 1,112 14/37
20 258 2/2 29 3,634 15/47
21 693 2/10 30 889 3/7
22 429 3/6 31 1,505 9/17
23 786 2/21 32 654 9/11
24 287 0/2 33 870 2/15
25 70 2/2 34 154 2/2
26 268 0/4 35 524 0/7
27 1,020 2/14 36 246 1/6

(*) ( > 10,000 PLTs/µL) 

No. of effective transfusions(*) and no. of antibody 
detection kit wells used in refractory patients (19-36) 

to select cross-match neg platelets
(April 1999 - September 2001)



Reagent cost of platelet crossmatch 
in 40 refractory patients 
(April 1999 - December 2001)

• Total cost of wells used for the refractory 
patients: US$105,530

• Total # of ‘effective’ transfusions ( > 10,000 
PLTs/µL): 236/348 evaluable at 1 h

• Plastic well cost per ‘effective’ 
transfusion: US$ 447



Conclusions
The platelet cross-matching 
program was able to select 
effective platelets in two 
thirds of 569 transfusions 
given to 40 consecutive 
refractory patients during 33 
months of study



DO NOT 
TRANSFUSE



When bleeding prophylaxis is not
recommended

(ASCO guidelines)

• Severe thrombocytopenia in myelodysplasia and 
aplastic anemia
 ‘ … many of these patients can be observed without 

prophylactic transfusions …’
• Refractory patients for whom matched 

platelets are not available
 ‘ … the Panel recommends that such patients be 

transfused only for hemorrhagic events.’
• Thrombotic thrombocytopenic purpura
 ‘ … risks of precipitating thromboses.’



The trigger
is only one part of the gun



Prophylactic platelet transfusion for haemorrhage after chemotherapy 
and stem cell transplantation (Review)

By Stanworth SJ, Hyde C, Heddle N, Rebulla P, Brunskill S, Murphy MF
The Cochrane Library 2004, issue 4, Wiley & Sons

• There is no reason to change 
current practice but uncertainty 
about the practice of 
prophylactic [platelet] 
transfusion therapy should be 
recognised …… 

Art no. CD004269.pub2



Key factors for effective platelet 
support in oncology and 

hematology

• Platelet concentrates of good quality 
from carefully selected blood donors

• Patient monitoring and laboratory 
evaluation (signs of hemorrhage and 
anti-HLA antibody detection)

• Prompt treatment of refractoriness


