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1. Whatis the correct

doseofplatelets, and 

howoftenshouldtheybegiven?

2. Whatshouldbe the ‘trigger’ 

forprescribingprophylacticplatel

ets?

3. Prophylaxis versus no 

prophylaxis?





(Giustini C et al, 2006)



(AJ Alter)

(Velati C et al. Transfusion, 2008)





Contaminazione

Batterica( )

Sepsicon esitofatale

( )

Sepsi (piastrine)



Claudio Velati, Luisa Romanò, Laura Fomiatti, Lorella Baruffi, Alessandro Remo Zanetti, and the SIMTI Research Group

Transfusion. 2008 Oct;48(10):2205-13

The residual risk for the three major viral infections (i.e., HBV,
HCV, HIV) is currently so low that it can no longer be assessed by
means of conventional approaches such as prospective follow-up
and retrospective lookback studies of recipients. Measurement is
presently calculated through mathematical modeling based on
the incidence of infections among donors and on the length of
the window phase of the viral infection.



(Giustini C et al, 2006)







Limitidei test di screening

Periodofinestra
e test di screening

Patogenisconosciuti

Assenzadi test validi?  Investimenti ?

Leucociti

rischiodireazione
post-trasfusionale

Patogeni
nuoviedemergenti

Rischioreale e non eliminabile

La maggior parte deipazientisonoaffettidagravi

patologie con sistemaimmunitariocompromesso

Batteri

rischioditrasmissione con 
emocomponenticontenentipiastrine
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Chagas' DiseaseTrypanosomacruzi, the causative
agentofChagas' disease, isendemic in muchof South
America. Although the disease can
betransmittedthroughbloodtransfusionand
hasbeendocumented in the US and Canada, routine
screening ofbloodforT. cruziisnotperformed. Studies in the US
(Los Angeles, California) haveindicatedthat in some
regionsasmanyas 1 in 7500 blooddonors show
evidenceofinfection.

Malaria: Globally, malaria isestimatedtoinfect 300 - 500 million

people everyyear in tropicalregions. Thoughprimarily spread by

mosquito bite, the disease can

betransmittedthroughbloodtransfusion, whichaccountedfor91

cases in the US between 1963 and 1999. Currently,

donorswhohavevisitedareas in which malaria

isendemicmaybedeferredfromdonatingbloodforsixmonths.

Althoughasmanyas 25 knownpathogensmaybepresent in blood, onlyHIV – HCV – HBV and a fewothers

are requiredtobescreenedaftercollection.Detection tests are notyetdeveloped or

implementedforallrecognizedpathogens, includingparasites.

Risksfromparasites: withthe increase in global travel and migrationover the last 20 years, blood-

borneparasiticdiseasessuchas malaria and Chagas' diseaseshavebecome more common in

bloodtransfusionsthroughoutEurope. Parasite screening tests are notroutinelyused, and

donorinterviewsremain the primarydefenseagainstsuchinfections

Leishmaniasis: causedby the Leishmania sp., is a seriousillnessendemictosubtropicalregions. Recentstudiesof

Leishmania/HIV co-infectionhaverevealedthat the trueprevalenceof Leishmania in Spain and

SouthernEuropemaybeunder-reported and the parasite can pose a serioushealthrisktoimmunocompromisedpatients



Newly emerging diseases (Red)

Re-emerging/resurging diseases (Blue)



terrenodicoltura

elevato rischio contaminazione batterica

CONCENTRATI di PIASTRINE



Germania, Survey 2001: contaminazione 
batterica emocomponenti

6.234.637 emocomponenti prodotti
63.844 testati secondo le linee guida nazionali
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Germania, Survey 2001: Contaminazione 
batterica delle piastrine

315.218 piastrine prodotte
11.097 (3.5%) testate secondo le linee guida nazionali



S. epidermidis 9.6%

S. aureus 17.3%

E. coli 5.7%

Bacillus 5.7%

Salmonella 7.7%

Enterobacter 5.7%

Streptococcus 7.7%

Klebsiella 17.3%

Serratia 15.4%

P. mirabilis 2.2%

Transfusion 2001;41:1493-99; www.shot.demon.co.uk/toc



1 : 205,000HBV

1 : 1,935,000HCV

1 : 2,135,000HIV

VIRUS  RR

Piastrine 

contaminate

1:2,000
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Riduzione del rischio …



DM 3 marzo 2005 / Legge 219/05  criteri di selezione

del Donatore per ridurre il rischio di trasmissione di

patogeni

Interventi specifici del Centro Nazionale Sangue e delle

strutture regionali (CRAT) un ulteriore contributo al

raggiungimento dell’obiettivo su indicato (es. West Nile

… Dengue … Chikungunya …)

Criteri di selezione dei Donatori



Murphy et al., Vox Sanguinis 2008: 

Screening platelet concentrates for bacterial contamination: low numbers of bacteria and slow growth i 

contaminated units mandate an alternative approach to product safety.

De Korte D et al.,Transfusion. 2006 Mar;46(3):476-85:

Effectsofskindisinfectionmethod, deviation bag, and bacterial screening on 

clinicalsafetyofplatelettransfusions in the Netherlands.

Diversione del volume iniziale di

sangue prelevato al momento della

raccolta

G.M. Liumbruno et al., Blood 

Transfusion, 2009 Aprile; 

Reduction of the risk of bacterial 

contamination of blood 

components through diversion 

of the first part of the donation of 

blood and blood components 



*Using per unit rate of 1:1,000–3,000 from Yomtovian R. Transfusion. 2004; 44:450–60. 

1. Kuehnert MJ, et al. Transfusion. 2001;41:1493–99.

• È universalmentericonosciutoche la conservazione a 

temperaturaambienterappresentaunacondizionefavorevole

per la crescitabatterica

• Questorappresenta un limite conservazionedellepiastrine

a 5 giorni (…)

• La necessitàdisupportareipazienti con un numeroelevatodi

CP fasìcheilrischiosiasottostimato: una media di 6 8 

trasfusionicorrispondono ad un rischiopari a 1:340 (*)

• Il rischiodisepsirisultaessere fatale in 1 casosu 4 (1)

Valutazione del rischiodicrescitabatterica







L’efficacia della BIOLOGIA MOLECOLARE

nel ridurre il periodo finestra sierologico

dipende dalla cinetica di replicazione nella

fase di ―ramping‖: tanto minore è il tempo di

replicazione, tanto più efficace è la riduzione

del periodo finestra

Tempo di raddoppiamento del virus nel plasma

HCV: 15 ore (da 66 a 7-14 giorni)

HIV: 20 ore (da 21 a 11 giorni)

HBV: 2,6 giorni (da 56 a 46 giorni con NAT in MP, a 30 giorni con NAT in 

singolo)
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Chris V. Prowse, Scottish National Blood Transfusion Service; 

William G. Murphy Irish Blood Transfusion Service, Dublin, Ireland 

Transfusion Vol. 50, August 2010; Editoriale: Kills 99% ok knowngerms





Therapeuticefficacy and safetyofplateletstreatedwith a 

photochemicalprocessforpathogeninactivation: the SPRINT Trial. Jeffrey McCulloughet al..



Virus Enveloped 
(log deplezione)

Theraflex INTERCEPT Mirasol

HIV ~1 > 6.2 5.9

HBV > 5.5 1.5

HCV > 4.5

PRV ~ 3 > 5.1 2.5 – 3.0

WNV > 6.0 5.1

SAR-CoV > 6.3

Influenza > 5.9 > 5.3

Chikungunya > 6.4

Dengue > 5.0

Vaccinia > 5.2

DHBV > 6.2

BVDV ~ 3 > 6.0

VSV > 4 ≥ 6.3

Theraflex INTERCEPT Mirasol

Parvo B19 - 4.0 - > 5.5

Adeno 5 - > 5.7

Calicivirus - 1.7 – 2.4

SV15/SV40 ~ 1 0.7 – 2.3

Poliovirus -

Blue tongue - 6.1 – 6.4

Virus non Enveloped

Theraflex INTERCEPT Mirasol

HIV > 6.1 4.5

HTLV-I 4.7

HTLV-II 5.1

CMV > 5.9

Virus Intracellulari



Batteri Gram-Positivi

Theraflex Intercept Mirasol

Staphylococcus 
epidermidis > 4, 5-6 > 6.6 ≥ 4.2

Staphylococcus 
aureus > 4, 5-6 6.6 3.6 – 4.8

Streptococcus 
pyogenes

5-6 > 6.8 -

Listeria 
monocytogenes - > 6.3 -

Corynebacterium 
minutissimum - > 6.3 -

Bacillus cereus 
(vegetative) 3, 5-6 > 6.0 1.9 – 2.7

Lactobacillus sp. 
- > 6.9 -

Bifidobacterium 
adolescentis - > 6.5 -

Propionibacterium 
acnes 5-6 > 6.7 -

Clostridium 
perfringens - > 7.0 -

Streptococcus 
mitis

- - 3.7

BatteriGram - negativi

Theraflex Intercept Mirasol

Escherichia       
coli

> 4, 5-6 > 6.4 > 4.4

Serratia 
marcescens

- > 6.7 4.0

Klebsiella 
pneumoniae

5-6 > 5.6 -

Pseudomonas 
aeruginosa

- 4.5 4.5 - > 4.7

Salmonella 
choleraesuis

- > 6.2 -

Yersinia 
enterocolitica

- > 5.9 -

Enterobacter 
cloacae

- 5.9 -

Orientia 
tsutsugamushi

- > 5.0 > 5.0

Spirochete

Treponema 
pallidum

- 6.8 - 7.0 -

Borrelia 
burgdorferi

- > 6.8 -



Parassiti

THERAFLEX INTERCEPT MIRASOL

Plasmodium falciparum - ≥ 6.0 -

Trypanosoma cruzi - > 5.3 > 5.0

Barbesia microti - > 5.3 > 4.0

Leishmania mexicana - > 5.0 -

Leishmania major Jish - > 4.3 -

Leishmaniadonovaniinfantum - - > 5.0

THERAFLEX INTERCEPT MIRASOL

T-cell - > 5.4 ~ 2

Leucociti



Piastrine 
inattivate

Piastrine 
non 

inattivate



Transfusion, Volume 49, Issue 6, 2009 - Pages 1262-1268

Research opportunities for pathogen reduction/inactivation of blood components:

summary of an NHLBI workshop

Morris A. Blajchman et al. for NHLBI Working Group on Research Opportunities for the

Pathogen Reduction/Inactivation of Blood Components

National Institutes of Health, and Division of Blood Diseases and Resources, National

Heart, Lung, and Blood Institute, Bethesda, Maryland; Johns Hopkins Hospital,

Baltimore, Maryland; and McMaster University, Hamilton, Ontario, Canada.

[…]Intercept (Cerus Corporation, Concord, CA) platform and the Mirasol PRT system

(CaridianBCT Biotechnologies, Lakewood, CO). A randomized, controlled, double-blind Phase

III clinical trial of PLT prophylaxis performed in the United States demonstrated equivalence

to untreated control PLTs using a clinical bleeding endpoint. An analysis of adverse events

raised concern about a possible increased risk of pulmonary complications in recipients of

PR/PI PLTs, although mortality associated with acute lung injury was actually lower in the

recipients of PR/PI-treated PLTs than those in the control group. Both systems have a broad

spectrum of antimicrobial action. As with Intercept, in vitro and animal studies suggest that

the Mirasol PRT system process will also substitute for gamma irradiation in preventing

transfusion-associated GVHD. Data from experimental animal studies suggest that these

types of PR/PI technology reduce the risk of alloimmunization and induces tolerance in an

organ transplant model, perhaps by inactivating donor WBCs or donor dendritic cells.



Transfusionofpooledbuffycoatplateletcomponentspreparedwithphoto-
chemicalpathogeninactivation treatment: the euroSPRITE trial. Blood
2003; 101:2426–2433

Therapeuticefficacy and
safetyofplateletstreatedwith a
photochemicalprocessforpathogeninactivatio
n: the SPRINT Trial. Blood 2004; 104:1534–
1541

Clinicaleffectiveness and safetyofpooled,
randomdonorplateletconcentrates, leucoreduced and stored up
tosevendays in either plasma or additive solutionwith and
withoutpathogenreduction in hemato-oncologicalpatients. Transfusion
2009; 49:2A–3A
A multi-centerstudyoftherapeuticefficacy and
safetyofplateletcomponentspreparedwithpathogeninactivation
(InterceptTM) storedfor 6 or 7 dayspriortotransfusion. Miguel Lozano,
personal communication, March, 2010.

The Mirasol Clinical Evaluation Study Group: A randomized controlled
clinical trial evaluating the performance and safety of platelet treated
with Mirasol pathogen reduction technology. Ray Goodrich, personal
communication, March, 2010



After 1 h, the increase of

platelet count in response of

INTERCEPT platelets (o)

was indistinguishable* from

the response of control

platelets (o)

*analyzed by longitudinal regression

analysis
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Transfusion dose ( 1011 platelets)
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INTERCEPT (n=311)

Control (n=256)

p= 0.19

24-hour CI: comparable for equivalent 

doses (endpoint 2)

Nessuna differenza in termini di
CI/CCI 1hr/24hr delle piastrine inattivate 
vs piastrine non-inattivate



Primary Endpoint: Proportion of patients with Grade 2 bleeding (WHO criteria)

Study Sites: 12 blood centers in the United States



Nessuna segnalazione riguardo un 
incremento degli eventi emorragici 
(grado 1-2) nei pazienti trasfusi con 

piastrine inattivate



toevaluate low plasma buffy

coatplateletconcentratesobtainedfrom the OrbiSac System and

toexamine the effects on the

developmentofplateletstoragelesionduringstorage in platelet

additive solution.

Efficacia clinica sovrapponibile delle Plt da buffy-

coat inattivate rispetto alle Plt non-trattate

The Mirasol® Pathogen Reduction Technology system and quality of 
platelets stored in platelet additive solution
HåkonReikvam, SusanneMarschner, TorunnOvelandApelseth, Ray Goodrich, TorHervig

BloodTransfus 2010



• Riduzione del rischio in 
termini di trasmissione di 
agenti patogeni

Kills 99% ofknowngerms
Transfusion August 2010

C.V.Prowse, W.G. Murphy

Given that cost and toxicity (to the patient and to the product) are issues that can be 

addressed separately, the problem of efficacy (of microbiologic sterilization) remains to be 

defined. A purchaser of PRT would expect robust security:

• From the known problems—window period donations for services that have testing in 

place for human immunodeficiency virus, hepatitis C virus, and hepatitis B virus using 

nucleic acid technology (NAT);

• From known transfusion-transmissible infections we do not test for: CMV, parvovirus B19, 

Chikungunyavirus, dengue, malaria, babesiosis, (WNV, Chagas, HTLV-I/II);

• From agents in the community that cause concern rather than known disease—simian 

foamy virus, XMRV, otheremergingretroviruses;

• And from the unknown unknowns: there are many diseases with a probable, but unknown, 

environmental cause that may need to be covered in the future



Emovigilanza: 
Non sono riportati eventi avversi significativi

99.34% of INTERCEPT platelet administrations were without a related transfusion 

reaction. Adverse events following INTERCEPT platelet transfusions classified as 

related to transfusions were infrequent, mild in severity, and representative of the events 

expected withplatelettransfusion.

Osselaer et al: Transfusion 2008;48:1061-1071

Osselaer et al: Vox Sang 2008;94:315-323

…transfusion of platelet components treated with INTERCEPT to a broad patient 

population for a spectrum of indications was well tolerated in routine practice. The 

incidence of adverse events was less than untreated platelet components suspended in 

plasma.

INTERCEPT offers the potential to improve the safety and availability of platelet 

components for transfusion. Importantly, an increase in the total platelet dose and RBCC 

transfused to patients in this study was not observed.

Cazenaveet al., Vox Sang 2008



Pool PLT da buffy-coat

Pre-inattivazione Post-inattivazione

Pltx 103/uL 1155,8 ± 234 1148,9 ± 216,96

Plt x 1011 3,78 ± 0,9 3,64 ± 0,7

PLT da aferesi

Pre-inattivazione Post-inattivazione

Pltx 103/uL 1278,9 ± 306 1271,2±280,51

Pltx 1011 4,05± 1,0 3,91±0,8

Dati SIT Tricase 
in

te
rc

ep
t



Caretteristiche dei Pazienti

Pazienti n° 548

Età 56,12±20.8

Sesso (M/F)313/235

Diagnosi

AML/ALL 141/46

Aplasia 10

Linfoma                                        124

Leucemia Cronica 27

Mieloma Multiplo 61

MDS 59  

Tumori Solidi 80



2



Variabile OR (IC 95%)          P

Dose Infusa 1,30 (1,19-1.41) <0.0001

Conservazione (d) 0,90 (0,85-0,95) <0.0001

Unità non divise 1,62  (1,33-1,97) <0.0001 

Inattivazione 0,44 (0,37-0,52) <0.0001

AB0 matching

Plt AB0 match 1.24 (0,93-1,66) 0.13

Plt AB0 identiche 1,54 (1,23-1,93) <0.0001

Plt AB0 mismatched 1,0 (rc)

Sesso

Femm.le 1,74 (1,49-2,04) <0.0001

Maschile 1,0  (cr)

Età 0,992 (0,988-0,995) <0.000

COMMENTO ALLO STUDIO

Studio retrospettivo - dati del 2009

Analisistatistica: inattivazionecome un fattore ―negativo‖ 
indipendentenellavalutazionedell’efficacia (CI = variabiledipendente) 

Efficaciaclinicasovrapponibile per entrambiigruppi

Non sisonoosservatieventiavversineipazientitrattati con Pltinattivate. Sono

state segnalate 5 reazioni moderate in pazientitrasfusi con Plt non-Inattivate.





7 Days platelets



CE 7 days



Gammarradiation
CE Marc





L’impiego di PLT inattivate costituisce un approccio differente per 

affrontare la problematica della sicurezza trasfusionale

È stata dimostrata l’efficacia clinica delle PLT inattivate: le 

variazioni del CI- CCI 1-24hr post-trasfusionale (PLT inattivate vs 

PLT non-inattivate) non significative

Non sono state evidenziate reazioni avverse alle soluzioni additive

Efficacia clinica in termini di ―eventi emorragici‖ sovrapponibile

Minore carica virale/batterica degli emocomponenti inattivati




