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Figure 3. Kaplan—Meier Estimates of Survival and Death.

The curves show data from ZEFZ patients who were given exclusively newer blosd (stored for 14 days or less) and
AL30 patiants given exclusively older blood (stored for more than 14 davs). The numbears abowve and balow daa
curves represzent the numbers of patients who were alive and under follow-up ocbhsemwation in each greup at that
timie, The salid lines of 4he samie color represent estimated survival or g44e mate of death, and the dotted lines repre-
sent pointwise 95%% confidence intervals. The nonparametric survival estimator foranges squares or blue circlas), as
detarmined by the Kaplan—=fieiar mathaod, is supardmposed an the parametric survival funcrtion estimator. In this un-
adijusted comparizon, the percentage of patients receiring older blood who survived was lowerthan the percentags

=f those receiving newer blood who survived, especially during the initial follow-up pericd.




Integrita' di membrana

Age of Blood

Day 1 Day 21 Day 35

Scanninyg electron micrographs of red blood cells isolated from stored Slood on Day 1, Day 24, and Day 35, During storage, the shape
of RBCs changed gradually fram normal disooid o achinocytes (dented or shriveled red calls),

Reproduced with permission from: Hovay et al. Transfvsion. 1999:39:277-281.
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Sangue poco conservato vs sangue lungamente conservato : risultati dei RCT
Vamvakas EC Transfusion 2010; 50: 600-610

TABLE 1. RCTs investigating effects of prolonged RBC storage

RCT

Compsarn son anmms

Sample size: patients included in the
intertion-todreat vs. the as-freated
aralysis

Conclusiors

Other findings o comments

Schulman et al ®

Hébart et a

Mou et o 7

Trauma patients receiving at least 2

units of <11 -day-old vs. =20-day-cld
WEBC-reduced RBCs

Cardac-surgery or ICU patents

reoaiving =s-day-okd vs.
standard-issue RBCs (but
randomized only when =15-day-old
RBCs wera available in the blood
bank) after implermentation of
universal WBGC reduction

hfants wit congenital heart disease

unidergoing circuit priming with fresh
whole blood (stored for 45.8-50.7 hn)
ve, RBCs sored for 117.0-1627 hr
and mconstituted with fresh-frozan
plasma

24 vs. 17
{seven subjects received 0 or 1 RBC
unit)

66 Vs, 57

{five and two subjects randomized to
receive fresh orold RBCs,
respe ctively, were not transfused,
two patients allocated to receive
fresh RBCs did not receive RBCs
stored for <2 days and were also
enclu ded)

205 vs, 200

{infank with a median age of 2.7
manths and a median weight of
4.3 kg many of whom underwant tha
equivakent of a complete exchange
transfusion with 1 whole-blood unit
used for priming)

Conduct of an RCT is not feasible in a

singe-centar US setting

Conduct of an RCT is easible ina

multicentar Canadian satting, since
1) the median storage time was 4 or
18 days, respectvely, in recipients of
<8- or »15-day-old RBCs, and 2) 58
and 919, respectively, of the
subjects allocated to receive <8- or
»15-day-cld RBC s received the
appropriate componert =00: of the
fime

Basad on interdion-to-reat analysis

recipients of fresh whole blood had
a longer LOS in the ICU and more
generalized adama (p < 0.05);
transfusion moquirmeani,
postoperative bleading, and
indicators of myccardial injury or
systemnic inflammation did not differ
between the arms

Recipients of fresh RBCs received 9.3

urits and had four deaths; recipient
of okl RECs recaived 10.6 units and
had two deaths (p = 0.05)

Compared with the recipient of old

RBCs, mcipients of fresh RBCs had
mave in-hospital deaths (Fig. 1;
p=045), aswell as more in-hospital
deaths and life-threatening
complications (276 vs. 129,
p=0.31), but they wera 5 years
older on average as well as

sicker (comorbid iliness[es] present
in 85% vs. 65%), and they thereby
received a higher trarsfusion

dosa (5.5 vs. 3.3 units)

Sty excluded ex post facto fom the

meta-analysis, because 1) boh
amns had recaived RBCs <7 days
okl; 2} componeant allocation basad
on RBC length of storage was not
maintained for the infants’ further
transfusion needs (mean of 2.25
additional donor exposures); and 2)
CPD whole Bood was compared
to Adsol RBCs, which contain
addifiona preservatives (adenine
and mannital)




" Trends in total reports and total deaths definitely attributable to transfusion between 1996 and 2009
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Medicina Perioperatoria

Progettazione percorso
trasfusionale
personalizzato

Caratteristiche
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cliniche del immunoematologiche tecnica operatoria

paziente




La consulenza di medicina
trasfusionale....

Valutazione clinica e dei dati di
laboratorio e patrimonio esami
strumentali

Scelta di un programma
autotrasfusionale

Valutazione eziologica stati anemici
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Adeguamento farmacologico
individualizzato




Se Hb basale e <12-13 aumenta la
probabilita di trasfusione omologa
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Fig. 2. Probability of allogeneic transfusion only in knee and hip replacements unilateral, nonrevision, no erythropoietin.
(x) Men; (O) women.




Parametri che influenzano la
trasfusione omologa

/ Table 1. Predictors of Likelihood for Allogeneic Blood

\

Transfusion in Orthopedic Surgery Patients.
From the Logistic Regression Analysis
Odd=s Point
Valus Ratio 95% CI Score
Hemoglobin (g/L) =130 1 0
111-130 4.1 2.3-7.5 2
=110 12.0 3.4-42.3 3
Weight (kg) =100 1 0
81-100 2.4 0.6-9.2 1
=80 5.6 1.2-16.5 2
Surgery Knee 1 o
Hip 6.0 3.0-12.1 2
Bilateral knes 13.2 5.4-32.2 3
Eilateral hip 143.7 37.6-548.2 G
Primary or revision Primary 1 o
Rewvision 4.5 1.36-14.6 2

N

\




Le Anemie perichirurgiche
( NATA 2011)

| Terapie Percorsi di
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L. 3 ‘ Network for Acvancement

of Transfusion Alternatives //




Valutazione multiparametrica
NATA 2011

Hb basale e
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Bilancio marziale




Valutazione multiparametrica (NATA 2011)
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Editor’s key points

= [Preopendiive anosmia = a
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& Abnormaolities should be
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Summary. Previowely undiogmosed onoefmio B dommon i seciive orthopaosdic sumgsoal
patient: and & msodated with inceaed Belfhaad of blood tomsfuson and nceased
periopemitne maobelity ond moraofly. A stondordised opprooch for the detedion
eyvahofon and manogement of andemsa n his selishg has been denlified os o unmet
medicdl need A multicisgphnary ponel of physicons was conwened by the Nelwark for
Adwvanoement of Tonsfusion Afternalives (NATA] with the aim of dewlosping pactice
gudsiines for the deledion evalwiion and monogement of peaopemliee onosmia o
dlechve orthopoedic sirgesy. A sysematic Bestune review and oiticd evahofan of the
ivident was performed, and recommendations were formulated acoording b the
metod propeed by the Gmdes of Becommendoiion Axmesment, Devslopment and
Evaluation (GRADE] Working Group. We necommend thal electne . ofthoposds sungsoal
patients hawe o hoencgiobin (M) level deermimBon 28 doys befow the schedubed
surgecal pracedure i poesible (Grade 10). We muiggest that e patient’s tamgel Hb before
slechve sungeny be within the normol range, according 10 the World Hedlth Organ@ation
i frade 20, We mommend futher lhonalory teling o evduoie anoemia for
natritiongl deficiences, chronic renal insufficiency, ondfor chaonee inflommatory diede
iGmde 101 We mommend thal mubetional deficisncies be tedlsd forode 10, We
suggesi that eryfropoess-stimulatng ogents be used for anoewnc patients o whom
nulriiond deficlendes howe been mied outl, oorrected, o+ both fEade 24). Anosmia
should be viewsd o3 0 sefois ond temobls mediool condition, miher than smply an
dinonna haratay value Implemenation of onoemio management n the dadie
othapasadic surgery setting will impewe pdiien] oulcomes

Keywords anoemiexr biood lronshmian; orfiopoedic sumery; pgreapenative asessment;
peopemive preponation
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Annual NATA Symposium 2010
Transfusion Medicine 2009 Guidelines for policies
on alternatives to allogenic blood transfusion.
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Terapia con ematinici

‘J An- anemia management

consensus statement on the role of intravenous iro n”
Beris P.et al




Valorizzazione della terapia
farmacologica di supporto
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“Ferlixit g
62,5 mg/5ml
“soluzione per uso
\orale € uso
endovenoso
ferro trivalente
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Uso perichirurgico di
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Razionale per la predonazione
autologa

' ' dering Schedule
. mum Surgical Blood Or _
y (=/|\£azx IUNITA’ nella casistica del proprio ospedale

* Tempo necessario prima di ogni intervento per la
rigenerazione ematica.

* Quantita ematica raccolta, Emoglobina Basale




“Tecniche di blood conservation”:
predonazione autologa

|

\
\ £ : )
/ \ / Timing
| N di |
i |
'_ Patrimonio .
ematologico )

| individuale
N b | Tipologia
\ d’intervento e
gestione
perichirurgica

Blood 2000:

“Erytropoietin, iron and
erythropoiesis” Goodnough et
al.
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Integrated strategies for allogeneic blood saving in major elective surgery
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ABSTRACT

Article history:
Available online oo

Keywords:

Autologous blood

Red blood cell storage
Peri-surgical blood transfusions
Blood-saving

1. Introduction

Background: Large use of allogeneic red blood cell concentrates { RBCc), albeit necessary in
major surgery, may influence patients' outcome.
Design and methods: We introduced an integrated strategy including patients” evaluation
and supplementation associated with autologous blood collection and saving to support
major elective surgery at our hospital since 2008. After 2 years of stabilization of this
approach, we analyzed the results obtained in 2010 in terms of allogeneic blood usage
and reduction of transfusion of stored RBCc.
Results: Analyzing 2010 results we found that usage of total autologous RBCec units was
increased by 2.2 folds, of "not stored” autologous RBCc units by 2.4 folds and of alloge-
neic RBCc unit transfusion reduced by 65%. The significant reduction in the number of
transfused allogeneic RBCc units assodated with the use of “fresher” blood could pre-
vent patients’ complications due to immunomodulation and biologic/metabolic
disregulation.

© 2011 Published by Elsevier Ltd.

hemoglobin (Hb) concentration is maintained around the
value of 10 g/dL; when acute blood loss determines an

The current use of red blood cell concentrates (RBCc)in Hb decréase below 10 to 9 g/dL, dssue oxygenation
transfusion support of patients undergoing major surgery decreases without increase in tissue perfusion and in the

e .

" [ " i



Dati statistici 2008-2010
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Table 1

Characteristics of RBCc support for elective major surgery prior o the systematic introduction of the integrated approach for allogenerc blood alternatives (started from January 2008): results of

1 the year 2007,

"'.
AllogeMy: koLe -meaian

Surgical setting ERO PABD' ANH* PBC* Total autologous RBCE®  Total “non stored” _
administration autologous RBCcy”— 7o, or wmts
Hip replacement (98 patients) No Yes No No 2{0-2) 1 2(0-3) 90%
(2:0-2)
Knee replacement (110 patients) No Yes No No 1(0-2) 0 3(0-3)80%
(1:0-2)
Laparotomic nefrectomy No No No No 0 0 3(0-4) 90%
(77 patients)
Thoracic aortic surgery No No No Yes IBS 25(1-35) 25(1-35) 2{0-4)70%
(61 patients) (25) range 1-3,5
Aortic dissection (44 patients) No No No YesIBS (4.5)range 2-6  45(2-6) 4.5(2-6) 3(1-4) 100%
RBCc, red blood cell concentrate; EPO, erythropoietin; PABD, pre-surgical autologous blood donation; PBC, peri-surgical blood collection; ANH, acute normovolemic hemoditupion; BS, intra-surgical bl
* Median no, of RBCe units,

" Median no. of units,
© % Of patients transfused with allogeneic RBCe,

0d salvage.



Table 2 .
Characteristics of RBCc support for elective major surgery after 2 years of the systematic introduction of the integrated approach for allogeneic blood altematives: results observed i

he year 2010)

Surgical setting EPO administration ~ PABD'  ANH' PAC" Total autologous ~ Total “nen stored”  A¥ggeneic RBCC -meg
RBCE" autologous RBCE® o, of ===
Hip replacement (100 patients) ~ Yes (120,000 U] Yes No Yes IB5 (1) range (0-3) 3(0-4) 1 (03] (1 (0-1) 55%
(2:0-2)
Knee replacement (130 patients)  Yes (80000 1U) ¥es No Yes PBS (3) range (1-3) 4(1-5) 3(1-3) 0(0-1)25%
(1,0-2)
Laparotomic nefrectomy Yes (120,000 1U) Yes No Yes [BS (2) range (1-3) 4(1-5) 2(1-3) 05 (0-1)40%
(80 patients) (2:0-2)
Thoracic aortic surgery No No Yes(2)range (0-2)  Yes[BS(2.5)range (1-3,5)  4(1-5) 4(1-5) 1(0-2) 70%
(60 patients)
Aortic dissection No No Yes (2)(0-2) Yes [BS (4.5) range (2-6) 6(2-7) 6(2-7) 2(1-4) 100%
(45 patients) .
/

RBCe, red blood cell concentrate; EPO, erythropotetin, PABD, pre-surgical autologous blood donation; PBC, peri-surgical blood collection; ANH, acute normovolemic hemodilution; [B5, ntra-surgical blood salvage.
* Median no, of RBCc units,
" Median no, of units,
* % 0F patients transfused with allogeneic RBCc,
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The prezsent and future of Transfusion Medicine
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Current statns of hasmotherapy
Today’'s sources of blood components worldwide
Precisely aimed promotion and information.
mArgeted motivethon end selecoon of non-renmmerated,
healthy vobmieer repeat donors form the fomndsnon
of a safe and secure blood produoct supply in highlky
developed countries. Im most developing and
mansnonsl commmes, by conmast, Srmily, replacensent

al care are a@ecta
and paid blood donors are sHll a2 sipnifcant oo
of blood components for tansfusion ac Q

the World Health Organizatiomn
the fact thar the rlsk of
PE.I'J:ID-“EI:.

-Dm the less d.m:elnped regions wheare
F_'nt n{ﬂm world's pﬂpulatl.-a-n hiva.

]E’ES than 10 per 1.0 of the
'}'E—EI:IS considered imsuifcient for the
pment of modern medicine. In developine amd

D.?Jhlﬂ.ﬂna] ooumimies, most blood componsnrs are
uszed for obstetmic complicamon: and marermal and
mianT ansemia; in conmast, m developed counmtries,
mst blood components are destined to older paoenis
undergoing complex cardicvastular surgery, or who
have Toums oF sepsis, O redgpuine SUDPOrETe eamnant
because of malipnancies

Stamdards inm procarement of safe blood prodects

A stractared bhistory of each blood donor, =
medical interiew andd examinaton by a physician
are ot only helpfl in excinding potential msks for
recipients, bat also serve o protect the health amd
well-being of dopors. In addition to these mportant
safery measures_ laboratory tesss play an integral part
n ensuring bloocd safety The lsboramry work-p
mwhades ssanches for bleod-bome pathogens, which
il e discossed later om precise deternminstion of

blood zroups {e.g. ABCO. Fh and Fell systemes) and
dermponstration of the absemce of clinically relevant
amfbodies: m dooors' plasma

Eurpp=an barmonisation of gqonality standsrds for
blood donations, eoting and component producton,
adeguate mse of blood componentss n climical
]uem.nﬂaﬂiap‘t az well az increasi

supp]v of bleod thart
hgh-l} dﬂe"l countries currently enjpoy coold
'b-eepi.aﬁgere—dh'i factors mach as the aging of the

-&:-T:rpulal:m:n in Euvrops. globalizatiom, increasefl
infernatgonal Tavel and the proposed establishmes
of 2 "blood marketr” in Europe. MNowel approachsas
adwvergsing &3 well as dopor marketing and efon
‘to fioster altwisnc athdes in sociely are Tegre
1o combat thess mends. A sudffcient supply of saf
tlood components is viiel for modem societies an)
it rerains o e seen whether this majer reguirermey
OrrEnt supportive medical care can best e achiswrs

(L - =

"Blogdless medicine™ and growth factors:
reasenable aim: in modern medicime?

Many experts are calling for a2 shift towards
"bloodiess madicine”. Differences mutilisation rates
for blood components m varicns European couniries
are mot commelated with significant differences in

by mational Fed Cros: organisations, bospitals, Eifher CHnICal Cate Of MmOTialily Tafes, I COmEmast

povate phamacentical companies, Fovermmemntal
organizations or possibly, a combination of these.
The question has arsen as to whether it is better to
estzblish smaller, hospital-based blood domor samaces
that can work closaly with hospim] @i or bigper
enrties that fumcfon ke pharmacentical conrpanies
and that are able 1o rednce costs thromgh economies
of scale.

Encuring safe blood componentz by testing for
pathogens and pathogen redoctionm

Blood-borne pathogens have been a challenge
for mensfusion medicine since the beginning of
hesmotherapy. Dhivect mansfirsion of whole blood was
recogmised early on as a potensial camse of Tensmvission
Prescaiel in peet a2 e XN Conegna Masioeic & Seadi & Medicin

Traslssscnalc
Bilan, Ty, 317 Jumse ZORD

to developing counfries, higher usage of blood
companents i Europe does nof necessarily manslate
into higher guality supportive care. However,
evidence of any true bensfit from "bloodless
medicing" is lacking.

Appropriate use of hlood prodwcts is a moal worth
agiming for, as discussed abowe Meverthsless, the
rizk of under-wansfusion in some patiemts exists
Furthermers, in some Eurcpean covntries, palicias
of reducing allogensic blood mansfusion led o less
advertising for and mobilizing of healthy vohmtesr
bood domors which then resulted in a dramatic drop
i blood denations that endanzers the blood supply
in thess Counmmias.

Growth factors such as enythropoletin have besn
successilly used in patents with erythropoietn-
deficient chronic renal diseases, but adverse svents
such 2z a potental increase i mumowr growth and
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