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Anemia 

defined by the World Health Organization as a 
hemoglobin level less than 13 g/dL in men and 

less than 12 g/dL in women, 
is an epidemic afflicting one-quarter of the 
world’s population, approximately 50% of 
hospitalized patients, and up to 75% of elderly 
hospitalized patients. 

Anemia, Bleeding, and Blood Transfusion in the Intensive Care Unit: 
Causes, Risks, Costs, and New Strategies.

Michael T. McEvoy and Aryeh Shander. Am J Crit Care 2013;22:eS1-eS13 doi: 10.4037/ajcc2013729



A high percentage of patients become 
anemic during a stay 

in an intensive care unit (ICU), 
from 60% to 66% at admission, 

up to 90% by day 3, 
and 97% by day 8.
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• Blood is an indispensable product in modern 
medical practice.

• Red blood cells are used to improve oxygen delivery 
to tissues in situations of haemorrage and anaemia.

• Red blood cell transfusion constitutes one of the 
mainstays of therapy in the management of 
anaemic patients and is one of the few treatments 
that adequately restores tissue oxygenation when 
oxygen demand exceeds supply.

Transfusion thresholds and other strategies for guiding allogeneic red blood cell transfusion 
(Review); Carson JL, Carless PA, Hebert PC; The Cochrane Collaboration 2012, Issue 4



• The risk and availability of red blood cell 
transfusion varies throughout the world.

• In most developed countries with well-
regulated blood supplies, the safety of 
allogeneic red cell transfusion has improved 
significantly over the past 30 years.

• This has been primarily due to improvements 
in donor blood screening procedures and the 
implementation of more stringent quality 
control measures.



SISTEMA DI EMOVIGILANZA 
ITALIANO

La segnalazione di reazioni indesiderate gravi, 
intese come le risposte inattese che possono 

provocare la morte, mettere in pericolo di vita o 
produrre invalidità o incapacità nel donatore, 

connesse con la donazione di sangue e 
emocomponenti, sono soggette ad obbligo di 

notifica per disposizione del DL.vo del 20 
dicembre 2007 n. 261 (4), che recepisce la 

Direttiva 2002/98/CE.



FLUSSO INFORMATIVO DELL’EMOVIGILANZA













Emocomponenti trasfusi

Gli emocomponenti trasfusi sono stati:

•3.391.626 nel 2009
•3.383.241 nel 2010 
•3.407.448 nel 2011









POTENTIAL RISKS OF BLOOD TRANSFUSION
1- TRANSFUSION-ASSOCIATED ACUTE LUNG INJURY

2- TRANSFUSION-ASSOCIATED CIRCULATORY OVERLOAD

3- INFECTIOUS AGENTS

4- TRANSFUSION REACTIONS (ANAPHYLAXIS)

5- ALLOIMMUNISATION

6- OTHERS (MEDICAL ERRORS -wrong blood to patient because 
of mislabelled specimen or patient misidentification-,  

IRON OVERLOAD, IMMUNOMODULATION,
STORAGE LESIONS -age of blood-)



TRALI is a rare but potentially fatal complication 
of blood product transfusion. 

TRALI has been defined by both a National 
Heart, Lung, and Blood Institute (NHLBI) working 
group as well as a Canadian Consensus 
Conference (2004) , as new acute lung injury 
(ALI) occurring during or within six hours after 
blood product administration.





EPIDEMIOLOGY:

 TRALI occurs at a rate of approximately 
0,08 to 8 percent of transfused patients 

or in approximately 
0,002 to 1,12 percent transfused blood components

However, the true incidence of TRALI is not known, largely due to poor 
syndrome recognition, the reliance on passive reporting rather than active 
surveillance strategies, and the inclusion of cases that did not meet the NHLBI 
or Canadian Consensus Conference definitions of TRALI in some reports.



MORTALITY:
Historical estimates for TRALI–associated 
mortality have ranged from 5 to 8 percent. 
Not surprisingly, the mortality rate for 
TRALI/possible TRALI in critically ill 
populations appears substantially higher, in 
the range of 35 to 58 percent.

EPIDEMIOLOGY:



Fatalities Reported to U.S.FDA Following Blood 
Collection and Transfusion:

Annual Summary for Fiscal Year 2012
During FY2012 (October 1, 2011, through September 30, 2012), we 
received a total of 88 fatality reports. Of these reports, 74 were 
transfusion recipient fatalities and 14 were post-donation fatalities.
Of the 74 transfusion recipient fatality reports, we concluded:
•38 (51%) of the fatalities were transfusion-related,
•27 (36%) of the fatalities were cases in which transfusion could not be 
ruled out as the cause of the fatality,
•9 (12%) of the fatalities were unrelated to the transfusion.
Of the 14 post-donation fatality reports, we concluded:
•11 (79%) of the fatalities were cases in which donation could not be 
ruled out as the cause of the fatality,
•3 (21%) of the fatalities were unrelated to the donation.



In combined Fiscal Years 2008 through 2012, Transfusion Related Acute Lung Injury (TRALI)
 caused the highest number of reported fatalities (37%), followed by hemolytic transfusion 

reactions (total of 27%) due to non-ABO (16%) and ABO (11%) incompatibilities.  
Complications of Transfusion Associated Circulatory Overload (TACO) (18%), microbial infection 

(11%), and anaphylactic reactions (6%) each accounted for a smaller number of reported 
fatalities.  





PATHOGENESIS:

Leukocyte antibodies and biologically active 
substances such as lipids and cytokines that 
have neutrophil priming activity. 

Leukocyte antibody in donors, often multiparous 
women, activates recipient neutrophils in 
pulmonary capillaries and causes pulmonary 
damage and capillary leak.







TRALI è stata descritta a seguito della trasfusione della 
maggior parte dei prodotti del sangue, compresi 
emazie concentrate, PFC (plasma fresco congelato), 
piastrine (da sangue intero e da aferesi); sono stati 
riportati anche alcuni casi associati alla 
somministrazione endovenosa di immunoglobuline 
(IVIG), crioprecipitati, cellule staminali midollari 
allogeniche e trasfusione di granulociti. 



TREATMENT:
If TRALI/possible TRALI is suspected, 

the transfusion should be discontinued 
immediately.

 Physicians should alert the blood bank and 
initiate an evaluation for a transfusion reaction. 

This is important for the protection of future 
recipients as well as for TRALI laboratory testing 

and work-up.



- Oxygen supplementation for the correction of 
hypoxemia

 
- Non-invasive respiratory support with continuous 

positive airway pressure (CPAP) or bilevel positive 
airway pressure (BiPAP) may be sufficient in less 
severe cases, but endotracheal intubation with 
invasive mechanical ventilation is often required.

• Hemodynamic support — Patients with TRALI often 
present with hypovolemia and associated 
hypotension.



• Steroids

• Investigational strategies — In addition to the therapies 
described above, a number of additional ALI/ARDS and, by 
association, TRALI treatment and prevention strategies 
have been proposed and are under various stages of 
investigation.
However, at present, none of these therapies has sufficient 
evidence to justify its use as a routine TRALI prevention or
 treatment measure.

http://www.uptodate.com.atena-eco.unibs.it/contents/transfusion-related-acute-lung-injury-trali/abstract/106,107
http://www.uptodate.com.atena-eco.unibs.it/contents/transfusion-related-acute-lung-injury-trali/abstract/106,107
http://www.uptodate.com.atena-eco.unibs.it/contents/transfusion-related-acute-lung-injury-trali/abstract/106,107


• Additional transfusions — Patients who 
recover from TRALI do not appear to be at 
increased risk for recurrent episodes following 
transfusions from other donors; however, 
published experience is limited. Survivors of 
TRALI can receive additional blood products in 
the future, and transfusion of needed blood 
products should not be withheld.

Importantly, however, individuals should not 
receive plasma-containing blood products 
from the implicated donor.



TACO: TRANSFUSIONAL VOLUME 
OVERLOAD 

• Pulmonary edema secondary to congestive 
failure.



Taco
• dyspnea 
• orthopnea 
• tachycardia 
• wide pulse pressure 
• often with hypertension and hypoxemia
• Haedache is common.

• may begin near the end of the transfusion, or 
within six hours.





Prevention of Taco
• A transfusion rate of approximately 2.0 to 2.5 

mL/kg per hour is acceptable for routine 
transfusions of blood components

• For an average sized adult, we use the 
following transfusion times:

• One unit of packed red cells with a volume of 350 mL should be transfused 
over a 1.5 to 2-hour period. 

• Six units of pooled platelets or one apheresis unit of platelets with a 
volume of 200 to 300 mL should be transfused over a 30- to 60-minute 
period. There are no definitive data, though some argue that, after a slow 
initial rate to monitor for an immediate reaction, the 30-minute timeframe 
is preferable if the patient can tolerate it.

• One unit of fresh frozen plasma with a volume of 200 to 250 mL should be 
transfused over a 30- to 60-minute period depending upon the clinical 
situation and the patient’s ability to handle the volume load



1 ml / kg / h1 ml / kg / h



• Limiting transfusion of red cells to two units per day in 
patients who are not actively bleeding.

• Evaluating the patient's symptoms and physical signs 
(eg, estimated or measured venous pressure, 
examination of the lung bases for detection of rales) 
prior to infusion of each additional unit to be 
transfused within the same 24-hour period.

• The blood bank can centrifuge red blood cells 
immediately prior to their administration to remove 
the anticoagulant/preservative solution and reduce 
the volume.

• Administration of small doses of a diuretic between 
transfusions



Management 
• fluid mobilization (diuretics) 
• supplementary oxygen and consider NIV

• Phlebotomy in 250 mL increments, with or 
without reinfusion of the removed red cells, 
may be necessary if symptoms persist or 
diuresis cannot be promoted.



Transfusion-trasmitted disease for which donors are tested:
Hepatitis B virus
HIV
Hepatitis C virus
Human T-cell lymphotropic virus
West Nile virus
Bacteria
Trypanosoma cruzi
Cytomegalovirus
Syphilis

Transfusion-trasmitted disease for which donors are not routinely tested:
Hepatitis A virus   Parvovirus B19   Dengue fever virus   Malaria    Babesia spp   
  Plasmodium spp   Leishmania spp   Brucella spp   New variant Creutzfeldt-
Jakob disease prions   Unknown pathogens



Data from developed countries show the residual risk of 
transfusion-transmitted viral infections range from 
0.22 to 2.48 per 1 million donations for HIV, 
0.05 to 3.94 per 1 million donations for HCV 
and 1.51 to 9.78 per 1 million donations for HBV. 

In developing countries, the supply of blood is inadequate and 
may not be safe because it often is not tested for viral 
pathogens. Blood donations are not routinely tested in 39 
countries for transfusion transmissible infections including HIV, 
hepatitis B, hepatitis C and syphilis (WHO 2011). In 40 countries, 
less than 25% of the blood supply is collected from voluntary 
unpaid blood donors, with most coming from family or paid 
blood donors (WHO 2011). The prevalence of HIV in low-income 
countries is 2.3% of blood donations compared to 0.001% in 
high-income countries (WHO 2011).





L’ ENTITA’ DEL PROBLEMA IN ICU



PREVENIRE LE TRASFUSIONI NON 
NECESSARIE

-Trasfondere quando vi sono i sintomi e non 
basarsi solo sulla concentrazione di Emoglobina;

- Adottare un atteggiamento “restrittivo”.



COSA SIGNIFICA 
“ATTEGGIAMENTO 

RESTRITTIVO”?



PLASMA …



… E PIASTRINE …









PREVENIRE L’OVERUSE: PATIENT 
BLOOD MANAGEMENT (PBM)

• Ridurre gli esami del sangue “inutili” (evitare 
salassi);

• Implementare “restrictive transfusion 
practices”;

• Documentare i livelli di Hb dopo ogni singola 
trasfusione di E.C.;

• Utilizzo di monitoraggio non invasivo e 
continuo dei livelli di Hb;

• Sorveglianza dei sanguinamenti occulti.





PATIENT BLOOD MANAGEMENT



CHIRURGIA IN ELEZIONE E GESTIONE 
PREOPERATORIA DELL’ ANEMIA



IL PAZIENTE EMORRAGICO: NON 
SOLO SANGUE…

• Acido tranexamico (CRASH 2);
• Fibrinogeno; 
• Protocollo Trasfusioni Massive (MTP) nel trauma 

penetrante e nell’ emorragia massiva;

• Complesso pro-trombinico e vitamina K in alternativa al plasma 
in pazienti con coagulopatia da Warfarin; *

• Fattore VII ricombinante (Novoseven) per Emofilia A o B;
• Fattore VIII dopo gli interventi cardiochirurgici;
• Eritropoietina se Insufficienza renale concomitante.



*COME RICOAGULARE PAZIENTE IN TAO

1) Konakion 10 mg ev (sua azione inizia dopo 8-
12 ore dalla somministrazione)

2) HUMAN COMPLEX
-  Se non hai INR: 20 UI/kg
- Se hai INR:   INR <2 = 20 UI/kg
                          INR 2-4 = 30 UI/kg
                          INR >4 = 50 UI/kg
Appena hai INR termina la correzione prokg.

Dopo 15-20 min ripetere INR e puoi rifare HC 
secondo i dosaggi sopra. 
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