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ACTIVITIES OF THE ITALIAN BLOOD SYSTEM  

Introduction 
The year 2020 was marked by the pandemic COVID-19, and all the health activities were 

mainly aimed to manage this threat.  
The blood transfusion system has kept up with the pandemic in order to guarantee the supply 

of blood and blood components to satisfy the needs of patients. 
Through the personal data of BEs and Blood Collection Sites (BCSs) and their respective 

peripheral organisational sites, SISTRA makes it possible to define the national transfusion 
network that is in constant evolution due to the ongoing redistribution of the production activities 
and rationalisation of resources.  

This section of the report shows national 2020 data relative to blood and blood component 
donors, and the collection, production, and use of blood components, including plasma destined 
for the production of PDMPs, against the data of the previous year (6).  

In the Appendix A, in order to facilitate the network’s benchmarking, the quantitative activity 
indicators shown in the tables and graphs are reported at both Regional/APs and at national level. 

Methods 
For the analysis relative to this section of the report, only quantitative indicators were used. 

The Human Resources (HR) analysis is limited to permanent staff working for BEs. The data 
regarding transfused patients were analysed according to the blood components administered. 

The above-mentioned indicators are presented in graphs and according to the geographic 
classification specified by the UNI 10529 standard (5).  

The data processing was carried out with the utilisation of “SAP Business Objects”, the 
business intelligence system made available by the Ministry of Health on the NSIS. The reference 
population, for the calculation of the relative indicators is that provided by the Italian National 
Institute of Statistics (ISTAT) as of 1st January, 2020, available at http://demo.istat.it/ (last access 
December 2020). 

The data supplied by the Italian Regions/APs were mainly from single BEs. In some cases, the 
data, from two or more BEs, were incorporated in a single figure as specified below: 

a. the Veneto Region that supplied 7 figures from 21 operating BEs; 
b. the Friuli Venezia Giulia Region that supplied 1 figure from 5 operating BEs; 
c. the Latium Region that supplied 22 figures from 23 operating BEs;  
d. the Sicily Region that supplied 25 figures from 33 operating BEs. 
We received 250 blood transfusion activity records which include data from 277 BEs. 

National data 
In 2020, 277 BEs were validated by the RBCCs in SISTRA.  
Compared to 2019, there was a decrease in the number of peripheral organisational sites  

(-17.81%) that perform mainly collection of blood or blood components and, in a few cases, also 
transfusion activities (storage, processing, biological qualification, distribution, and issuing of 
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Figure 4. Adverse reactions in donors notified by region (2020) 

 
 

 
* Campania Region: data not validated by the Regional Blood Coordination Centre 

Figure 5. Adverse events notified by region (2020) 
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Adverse reactions in recipients 

From January 1st to December 31st 2020, 1,759 adverse reactions were notified in recipients 
of blood components (one every 1,604 transfused units) (Table 16).  

Table 16 shows adverse reactions in recipients by absolute number and percentage.  

Table 16. Adverse reactions in recipients regardless of severity and imputability levels (2020) 

Adverse reaction n. % 

Alloimmunisation 2 0.11 
Transfusion Associated Dyspnoea (TAD) 78 4.43 
Transfusion-Related Acute Lung Injury (TRALI) 5 0.28 
Transfusion-Associated Circulatory Overload (TACO) 35 1.99 
Non-immunological haemolysis - chemical cause 3 0.17 
Hypotensive transfusion reaction 24 1.36 
Allergic reactions involving the respiratory and/or cardiovascular system 88 5.00 
Allergic manifestations with only mucosal and cutaneous symptoms 546 31.04 
Post-transfusion purpura 3 0.17 
Acute haemolytic reaction due to ABO incompatible transfusion 6 0.34 
Acute haemolytic transfusion reactions due to others blood group 1 0.06 
Haemolytic transfusion reactions due to autoantibodies 3 0.17 
Febrile Non-Haemolytic Reaction (FNHTR) 639 36.33 
Anaphylactic shock 4 0.23 
Probable Transfusion Transmitted HEV * 1 0.06 
Incorrect Blood Component Transfused without reaction 3 0.17 
Other 318 18.08 

Total 1,759 100.00 

* Transfusion Transmitted Hepatitis E infection (Severity level 1 - Mild symptoms, no therapeutic intervention; 
Imputability level 2 - Probable; Complete resolution within 6 months) 

In 2020, the most frequently notified reactions were Febrile Non-Haemolytic Reactions 
(FNHTR) (36.3%) and allergic manifestations with only mucosal and cutaneous symptoms 
(31%), representing 67.3% of all notified adverse reactions in recipients.  

 
 

Adverse reactions to transfusion with an imputability level 2-3  
regardless of severity levels 

In 2020, among the 1,759 adverse reactions to transfusion 732 were with a high imputability 
level (imputability level 2-3) (Table 17).  

Taking into account only these adverse reactions, the frequency is one every 3,856 transfused 
units. 
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Table 17. Adverse reactions in recipients with an imputability level 2-3 regardless of severity levels 
(2020) 

Adverse reaction n. % 

Transfusion Associated Dyspnoea (TAD)  24 3.28 
Transfusion-Related Acute Lung Injury (TRALI) 2 0.27 
Transfusion-Associated Circulatory Overload (TACO) 13 1.78 
Non-immunological haemolysis - chemical cause 1 0.14 
Hypotensive transfusion reaction  6 0.82 
Allergic reactions involving the respiratory and/or cardiovascular system 52 7.10 
Allergic manifestations with only mucosal and cutaneous symptoms 329 44.95 
Post-transfusion purpura 2 0.27 
Acute haemolytic reaction due to ABO incompatible transfusion 6 0.82 
Acute haemolytic transfusion reactions due to others blood group 1 0.14 
Haemolytic transfusion reactions due to autoantibodies 2 0.27 
Febrile Non-Haemolytic Reaction (FNHTR) 228 31.15 
Anaphylactic shock 4 0.55 
Probable Transfusion Transmitted HEV * 1 0.14 
Incorrect Blood Component Transfused without reaction 1 0.14 
Other 60 8.20 

Total  732 100.00 

* Transfusion Transmitted Hepatitis E infection (Severity level 1 - Mild symptoms, no therapeutic intervention; 
Imputability level 2 - Probable; Complete resolution within 6 months) 

Adverse reactions to transfusion classified by transfused blood component  
with an imputability level 2-3 and a severity level 3-4  

Table 18 shows the 11 adverse reactions with an imputability level 2-3 and a severity level 3-
4 by transfused blood component. Taking into account only these adverse reactions, the frequency 
is one every 256,594 transfused units. 

Table 18. Adverse reactions to transfusion classified by transfused blood component  
with an imputability level 2-3 and a severity level 3-4 (2020) 

Adverse reactions  RBCs Platelets Plasma Total 

Transfusion Associated Dyspnoea (TAD)  1 0 0 1 
Transfusion-Related Acute Lung Injury (TRALI) 1 0 1 2 
Transfusion-Associated Circulatory Overload (TACO) 1 0 0 1 
Allergic manifestations with only mucosal and cutaneous symptoms 1 0 0 1 
Acute haemolytic reaction due to ABO incompatible transfusion 4 0 0 4 
Anaphylactic shock 0 1 1 2 

Total 8 1 2 11 

Severity and imputability levels of adverse reactions 

The severity of adverse reactions to transfusion required therapeutic intervention in 71.7% of 
the cases; no therapeutic intervention was required in 25.8% (Table 19 and Figure 6). 
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Table 19. Adverse reactions in recipients classified by severity level (2020) 

Level Severity n. % 

0 No symptoms 17 1.0 
1 Mild symptoms (no therapeutic intervention) 454 25.8 
2 Symptoms requiring therapeutic intervention 1,262 71.7 
3 Symptoms requiring resuscitation procedures  24 1.4 
4 Death 2 0.1 

 Total 1,759 100.0 

 

Figure 6. Severity level of adverse reactions in recipients (2020) 

In 89.2% of adverse reactions the clinical resolution occurred in a few hours and only in 2 
cases a disease persistence within 6 months was observed (Table 20). 

Table 20. Adverse reactions in recipients by outcome (2020) 

Outcome n. % 

Resolution within a few hours 1,569 89.2 
Resolution within a few days 24 1.4 
Complete resolution within 6 months 2 0.1 
Not assessable 164 9.3 

Total 1,759 100.0 

 
 
Concerning the imputability level, data show that 58.4% of adverse reactions in recipients 

were associated with low levels of imputability (Table 21 and Figure 7); more than 38.6% were 
possibly imputable, 11.9% were excluded/improbably related to the transfusion, and in 138 cases 
(7.8%) the imputability was not assessable. 
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Table 21. Adverse reactions in recipients by imputability level (2020) 

Level Imputability n. % 

0 Excluded/Improbable 210 11.9 
1 Possible 679 38.6 
2 Probable 634 36.0 
3 Certain 98 5.6 
N.A. Not assessable 138 7.8 

 Total 1,759 100.0 

 
 

 

Figure 7. Adverse reactions in recipients linked to the imputability level 
expressed as a percentage (2020) 

Transfusion sites  

The majority of adverse reactions occurred in hospital ward (75%) or in day-hospital (9.3%) 
(Table 22 and Figure 8). 

Table 22. Transfusion sites notifying adverse reactions (2020) 

Transfusion site n. % 

Hospital ward 1,320 75.0 
Day-hospital 163 9.3 
Emergency/ICU  98 5.6 
Blood establishment 71 4.0 
Clinic 57 3.2 
Operating theatre 25 1.4 
Home 25 1.4 

Total 1,759 100.0 

ICU: Intensive Care Unit 
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Figure 8. Adverse reactions by transfusion site as a percentage (2020) 

Adverse reactions classified by transfused blood component  

Among the notified 1,759 adverse reactions in recipients, most were related to RBC 
transfusion (61.5%). In 14 cases it was not possible to relate the adverse reaction to a specific 
blood component because more than one blood component had been transfused (Table 23).  

Table 23.  Adverse reactions in recipients classified by transfused blood component (2020) 

Blood component n. % 

Red Blood Cells 1,083 61.5 
Platelets 456 25.9 
Plasma* 195 11.1 
More than one blood component transfused** 14 0.8 
Haemopoietic Stem Cells 9 0.6 
Whole Blood (Autologous) 2 0.1 

Total 1,759 100.0 

* Includes Pharmaceutical Virus-Inactivated Plasma (12 adverse reactions) and COVID-19 Convalescent Plasma  
 (5 adverse reactions)  
** Adverse reactions not ascribable to a specific blood component 

Although the absolute number of adverse reactions linked to the transfusion of RBCs was 
slightly higher than that linked to the transfusion of platelet concentrates and plasma, if expressed 
in the number of adverse reactions per 1,000 units of transfused blood components, the highest 
incidence is found in platelets concentrate transfusions (Table 24). 

In addition, 12 adverse reactions resulting from infused pharmaceutical virus-inactivated 
plasma equal to 0.1 adverse reactions per 1,000 transfused units and 5 adverse reactions resulting 
from COVID-19 Convalescent Plasma equal to 0.7 adverse reactions per 1,000 transfused units 
were notified (Table 24). 

75

9.3
5.6 4 3.2 1.4 1.4

0,0

10,0

20,0

30,0

40,0

50,0

60,0

70,0

80,0
%

Transfusion site



 20 

Table 24. Adverse reactions/1,000 transfused units grouped by blood component  
regardless of the imputability and severity levels (2020) 

Blood component Transfused units Adverse reactions Adverse reactions/ 
1,000 transfused units 

Red Blood Cells 2,364,088 1,083 0.5 
Plasma* 226,882 195 0.9 
Platelets 231,534 456 2.0 

* Plasma includes Pharmaceutical Virus-Inactivated Plasma (12 adverse reactions to 110,491 transfused units) and 
COVID-19 Convalescent Plasma (5 adverse reactions to 7.488 transfused units) 

ABO incompatible transfusions 

In 2020, 7 cases of ABO-incompatible transfusions were notified as follows: 
‒ 6 cases as “Acute haemolytic reaction” of which 2 notified also as “Adverse Event”. 
‒ 1 case as “ABO-incompatible Blood Component Transfused without reaction”. 
Moreover, 2 cases of ABO-compatible transfusions (wrong recipient transfused due to a wrong 

identification) were notified. 

Near misses  

As reported in the EDQM “Guide to the preparation, use and quality assurance of blood 
components” (14), a near-miss event is defined as: “any error which, if undetected, could result 
in determination of a wrong blood group or failure to detect a red cell antibody or the issuance, 
collection or administration of an incorrect, inappropriate or unsuitable component, but where the 
mistake was recognised before transfusion took place”. 

In 2020, 162 near misses (the blood component was not transfused) were notified. The most 
cases (72 cases equal to 44.4%) were “wrong patient collected” and “Wrong information on the 
tube label” (65 cases equal to 40.1%) (Table 25).  

Table 25.  Near misses (2020) 

Type of primary error Near miss 
(not transfused) % 

Wrong blood component label 1 0.6 
Wrong recipient identification on unit 12 7.4 
Wrong group of blood component 1 0.6 
Error in pre-transfusion test 2 1.2 
Wrong information on the tube label 65 40.1 
Wrong patient collected 72 44.4 
Wrong/inappropriate blood component type requested 5 3.1 
Expired blood component 4 2.5 

Total 162 100.0 

Adverse reactions involving the respiratory and/or cardiovascular system 

In 2020, 11.7% of all the notifications (206/1,759) were related to the respiratory system; 88 
were allergic reactions involving the respiratory and/or cardiovascular system, 78 TAD, 35 TACO 
and 5 TRALI. The frequency of the aforementioned reactions per transfused blood components 
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was 1 allergic reaction every 32,074, 1 TAD every 36,186, 1 TACO every 80,643, and 1 TRALI 
every 564,506. However, only 3.9% of TAD, 2.9% of TACO, 2.9% and none of TRALI were 
certainly imputable. 

Viral infections 

In 2020, 1 case of “Other viral infection” was notified as follows: 
– Hepatitis E virus: (Severity: 1 - Mild symptoms (no therapeutic intervention); Imputability: 

Level 2  - Probable; Complete resolution within 6 months). 

After the notification by the plasma fractionation industry of a plasma pool positive to HEV 
RNA, a look back on the donor and the recipients of RBCs and platelets was done. The donor was 
suspended from donation and tested for HEV; the exams repeated three months after the blood 
donation were Ab anti-HEV IgG/IgM positive and HEV RNA negative. A female patient who 
had undergone haematopoietic stem cell transplantation for haematological disease was 
transfused with one unit of leukodepleted and treated with psoralens inactivated pre-storage 
platelets. The patient did not develop any specific symptom related to HEV infection. In the month 
following the transfusion, an increase in transaminase was reported. In the same period, she 
presented hyperferritinaemia. The patient’s pre-transfusion serological status was unknown. The 
exams repeated three months after the transfusion were Ab anti-HEV IgG/IgM negative, HEV 
RNA positive. No information about HEV genotyping, in order to verify the homology between 
the donor's and the recipient's virus sequences, was provided. 

Deaths  

In 2020, 2 cases of death were notified: 
– Case 1: the case was excluded/unlikely imputable to the RBCs transfused unit. 

Cardiovascular arrest occurred in an 80-year-old male cardiopathic patient receiving one 
unit of pre-storage leukodepleted RBCs for severe anaemia.  

– Case 2: the imputability to the transfusion was notified as “not assessable”. Death occurred 
in an 87-year-old male patient receiving one unit of pre-storage leukodepleted RBCs for 
chronic severe anaemia as palliative care. Death was probably related to the progression of 
the underlying pathology (myelofibrosis) that rapidly worsening during the days before the 
transfusion.  

Adverse reactions in donors 

In 2020, 8,086 adverse reactions to allogeneic donation were notified (1 every 358 donations) 
(Table 26); 432 of these reactions were severe (1 every 6,907 donations). Autologous donations 
were excluded from the analysis. Another reason for exclusion was miscoded reaction category 
(1 citrate reaction recorded after whole blood donation).  

Table 26 shows the number of adverse reactions in donors and their related percentage, while 
Table 27 shows them by severity level.  

In 2020, of all notified reactions, 6,022 (74.5%) were mild, 1,632 (20.2%) moderate, and only 
432 (5.3%) severe. The most frequent type of notified reaction was the immediate vasovagal 
reaction (76.7%), of which 5.3% (264/6,200) was severe.  

The more frequent type of severe reaction notified was immediate vasovagal reaction (61.1%), 
delayed vasovagal reaction (17.3%), and haematoma (12.9%) (Table 27). 
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Table 26. Adverse reactions in donors (2020) 

Adverse reaction  n. % 

Immediate vasovagal reaction 6,200 76.68 
Immediate vasovagal reaction with complications 49 0.61 
Delayed vasovagal reaction 790 9.77 
Delayed vasovagal reaction with complications 7 0.09 
Haematoma 664 8.21 
Arterial puncture 38 0.47 
Cold/shivers 24 0.30 
Thrombophlebitis 8 0.10 
Incidents tied to vasovagal syndrome 2 0.02 
Nerve injury 10 0.12 
Tendon injury 2 0.02 
Citrate reactions 43 0.53 
Nerve injury due to a haematoma 1 0.01 
Tightness in the chest 3 0.04 
Systemic allergic reaction 1 0.01 
Local allergic reaction 4 0.05 
Local infection (venipunture site) 1 0.01 
Other incidents 32 0.40 
Other 207 2.56 

Total 8,086 100.0 

Table 27. Adverse reactions to donations classified per severity level (2020) 

Adverse reaction Mild % Moderate % Severe % 

Immediate vasovagal reaction 4,672 77.58 1,264 77.45 264 61.11 
Immediate vasovagal reaction with complications 21 0.35 20 1.23 8 1.85 
Delayed vasovagal reaction 500 8.30 215 13.17 75 17.36 
Delayed vasovagal reaction with complications 0 0.00 6 0.37 1 0.23 
Haematoma 553 9.18 55 3.37 56 12.96 
Arterial puncture 0 0.00 38 2.33 0 0.00 
Cold/shivers 20 0.33 0 0.00 4 0.93 
Thrombophlebitis 0 0.00 0 0.00 8 1.85 
Incidents tied to vasovagal syndrome 0 0.00 0 0.00 2 0.46 
Nerve injury 10 0.17 0 0.00 0 0.00 
Tendon injury 0 0.00 1 0.06 1 0.23 
Citrate reactions 31 0.51 6 0.37 6 1.39 
Nerve injury due to a haematoma 0 0.00 1 0.06 0 0.00 
Tightness in the chest 3 0.05 0 0.00 - 0.00 
Systemic allergic reaction 0 0.00 0 0.00 1 0.23 
Local allergic reaction 3 0.05 0 0.00 1 0.23 
Local infection (venipunture site) 1 0.02 0 0.00 - 0.00 
Other incidents 26 0.43 5 0.31 1 0.23 
Other 182 3.02 21 1.29 4 0.93 

Total 6,022 74.5 1,632 20.20 432 5.30 

 
 
In 2020, of all notified reactions, 5,865 (72.5%) were related to whole blood donations and 

2,221 (27.5%) were related to apheresis donations. The most frequent type of notified reaction 
related to whole blood donations and to apheresis donations was the immediate vasovagal reaction 
(79.9% and 68.2% respectively). 
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If the absolute number of adverse reactions are compared to the total number of donation 
procedures, there are more adverse reactions related to whole blood donations than to apheresis 
donations (5,865 against 2,221).  

Nevertheless, if expressed in the number of adverse reactions per every 1,000 donation 
procedures, the highest incidence is linked to apheresis donation (4.9 against 2.4/1,000 donations) 
(Table 28). These figures are in line with those of previous years. 

Table 28. Adverse reactions to donations classified per donation procedure (2020) 

Donation procedure Adverse reactions Adverse reactions/ 1,000 
donation procedures 

whole 
blood apheresis total whole 

blood apheresis total whole  
blood 

apheresis total 

2,438,349 455,439 2,893,788 5,865 2,221 8,086 2.4 4.9 2.8 

 
 
Considering only the 432 severe adverse reactions, there were more adverse reactions related 

to whole blood donations than to apheresis donations (290 against 142).  
Nevertheless, if expressed in the number of adverse reactions per every 1,000 donation 

procedures, the highest incidence was linked to the apheresis donation (0.12 against 0.31/1,000 
donations) (Table 29). 

Table 29. Severe adverse reactions to donations classified per donation procedure (2020) 

Donation procedure Severe adverse reactions Severe adverse reactions/ 1,000 
donation procedures 

whole 
blood apheresis total whole 

blood apheresis total whole  
blood 

apheresis total 

2,438,349 455,439 2,893,788 290 142 432 0.12 0.31 0.15 

 
 
In 2020, the majority of adverse reactions to donation (51.4%) occurred in BEs and 31.8% in 

BCSs (Table 30).  

Table 30. Adverse reaction classified by donation site (2020)  

Donation site n. % 

BEs  4,160 51.4 
BE peripheral organisational site 1,241 15.3 
BCSs 2,570 31.8 
In itinere  115 1.4 

Total 8,086 100.0 

BEs Blood establishments; BCSs Blood collection Sites 



 24 

Adverse events 

In 2020, 38 adverse events were notified; the majority (68.4%) was due to human error, 
whereas 13.2% to organisational error and 10.5% to material defect (Table 31 and Figure 
9).  

Table 31. Cause of adverse events (2020) 

Cause  n. % 

Material defect 4 10.5 
Equipment malfunction 1 2.6 
Human error 26 68.4 
Organisational error 5 13.2 
Other 2 5.3 

Total 38 100.0 

 

 

Figure 9. Cause of adverse events (2020) 

For the majority of the adverse events (about 76%) the phase was not reported and they were 
notified as “Other” (Table 32 and Figure 10). 

Table 32. Phases in which adverse events occurred (2020) 

Phase n. % 

Collection 6 15.8 
Distribution 2 5.3 
Storage 1 2.6 
Other  29 76.3 

Total 38 100.0 

Material defect
10,5

Equipment 
malfunction 2,6

Human error 68,4

Organisational 
error 13,2

Other 5,3
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Figure 10. Phases in which adverse events occurred (2020) 

In 2020, the majority of the adverse events (71.1%) occurred in clinical wards and 15.8% in 
BEs (Table 33 and Figure 11).  

Table 33. Adverse events classified by site of the occurrence (2020) 

Donation site n. % 

BE peripheral organisational site 4 10.5 
BCS 1 2.6 
BE 6 15.8 
Clinical ward 27 71.1 

Total 38 100.0 

BE: Blood establishment; BCS: Blood Collection Site 

BE: Blood establishment; BCS: Blood Collection Site 

Figure 11. Site in which adverse events occurred (2020) 
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Comments and recommendations  

The analysis of the 2020-haemovigilance data confirms that, as in the previous years (6, 13), 
the most frequent adverse reactions to transfusion, considering all the imputability and severity 
levels, are FNHTR (36.3%) and allergic reactions with only mucosal and cutaneous symptoms 
(31%). 

Among the 1,759 adverse reactions to transfusion 732 were with a high imputability level 
(imputability level 2-3) and there were only 11 reactions with probable or certain imputability 
requiring resuscitation procedures. 

There were 7 cases of ABO-incompatible transfusion, 6 of which were notified as “Acute 
haemolytic reaction”, 2 of those were also notified as “Adverse Events”, one case was descripted 
as “ABO - incompatible Blood Component Transfused without reaction”. Moreover 2 cases of 
ABO-compatible transfusions (Wrong recipient transfused due to a wrong identification) were 
notified. The above-mentioned events were caused by an error or deviation from standard 
procedures or policies. Root cause analysis of these events has been carried out to highlight and 
resolve these system failures. Monitoring and reporting this type of event is important so that 
suitable preventive measures can be adopted. 

In 2020, reactions involving the respiratory system accounted for 11.7% of all the notifications 
of which 88 were allergic reactions involving the respiratory and/or cardiovascular system, 78 
TAD, 35 TACO and 5 TRALI. Although data from scientific literature show variable frequency 
regarding these adverse reactions associated to several factors (definitions, diagnostic criteria, 
study population and type of haemovigilance system adopted (active or passive), the unsatisfied 
quality of TACO and TRALI notifications on SISTRA and of several cases of TAD notified with 
a low imputability level suggests that, as far as the haemovigilance is concerned, obtaining useful 
data for a differential diagnosis is often problematical. Further efforts are necessary to minimise 
the number of incomplete and low grade imputability notifications.  

In 2020, 162 near misses were notified. Errors in patient identification (wrong group wrong 
name on tube, and wrong patient sample) were commonly reported. The above-mentioned near 
misses are errors or deviations from standard procedures or policies and often resulted from 
underlying poor practices. Root cause analysis of near miss events should be carried out to 
highlight and resolve these system failures. Improving near miss reporting is important to support 
learning from the errors and adopting preventive measures. 

In 2020, 8,086 adverse reactions to allogeneic donation were notified (1 every 358 donations). 
Of all notified reactions, 74.5% were mild, 20.2% moderate, and only 5.3% severe. The most 
frequent type of notified reaction was immediate vasovagal reaction (76.6%), of which 5.3% 
(264/6,200) severe.  

There were more adverse reactions related to apheresis donation than to whole blood donation. 
Suggested recommendations are therefore providing: 

– the most accurate monitoring of apheresis donation, starting from donor selection criteria 
and the assessment of their physical and personal characteristics (such as venous access, 
haematological parameters and degree of individual compliance with the procedure); 

– an adequate training and continuing education of the operators responsible for apheresis 
donations in order to: 
- detect the donors at “high risk” of adverse reactions in order to adopt suitable preventive 

measures; 
- promptly recognise, diagnose, classify and treat reactions; 
- minimise the number of individual errors and prevent as far as possible all adverse 

events potentially tied to equipment, sampling kits and possible usage of fluid balance, 
by constantly checking both materials and instruments. 
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A final comment concerns the low number of the adverse events notified on SISTRA (overall 
38) that, in most cases, were notified without the detail of the specific phase in which the event 
occurred and notified as “Other”. As in the previous years (6,14), a limited capacity of reporting 
and classify the adverse events was noted.  

Transfusion transmitted infections in Italy:  
blood donors’ epidemiological surveillance 

The epidemiological surveillance of blood transfusion transmitted infections is the 
indispensable tool for assessing the safety of donated blood and blood components (14, 15). 

By means of SISTRA, the CNS monitors the national epidemiological situation of blood 
donors and the efficiency of analytical systems used in biological qualification activities. 

The collected epidemiological data are related to the donor category (first-time and repeat 
tested), and to the possible infectious risk factors.  

The collected information refers to donors who tested positive to the mandatory tests for the 
purpose of qualifying blood and blood components (8). The following serological tests are 
performed: hepatitis B virus surface antigen (HBsAg), anti-HIV 1-2 antibodies (HIV1-2 Ab) and 
the HIV antigen, antibodies against hepatitis C virus (HCV Ab) and anti-Treponema pallidum 
(TP). The Nucleic Acid Test (NAT) make it possible to detect the presence of HCV (HCV RNA), 
HIV 1-2 (HIV 1-2 RNA) and HBV (HBV DNA) viral genomes.  

This information is extremely useful for: 
‒ monitoring the epidemiological progress of transfusion transmitted diseases in donors; 
‒ identifying behaviours related to the condition of illness and groups at risk; 
‒ detecting at national and regional level the frequency of transfusion-transmissible 

infections; 
‒ evaluating the effectiveness over time of intervention programmes and tools to prevent the 

spread of transfusion-transmissible diseases. 
In this section of the report dedicated to the epidemiological surveillance of transfusion-

transmissible infections detected in donors of blood and blood components, all essential data 
relative to 2020 are reported. 

Materials and methods 

SISTRA promptly and systematically records the infections detected in blood donors. 
Notifications are compiled on the information system directly by the BE or the RBCC through 
the regional information systems. 

For better comparability, some data are reported per 1,000 donors (‰) and the incidence and 
prevalence values are multiplied by a k-factor that corresponds to 100,000 donors. 

Definitions 

The definitions and indices used for the epidemiological surveillance of blood donors and 
blood components are entirely based on what is set forth in the Italian law in force regarding blood 
transfusion (8) and are compliant with the document issued by the European Medicines Agency 
(EMA) “Guideline on epidemiological data on blood transmissible infections” (15). 
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The definitions of the principal terms used in the document are: 
‒ First-time tested donor (FT) 

A person tested for the first-time for the currently mandatory infectious disease markers. 
This category includes prospective donors (persons who state their wish to give blood or 
plasma and undergo a preliminary anamnestic, clinical and diagnostic evaluation to 
determine their donor eligibility without donation) and first-time not pre-qualified donors 
(newly-registered donors who are screened and donate during their first visit). 

‒ Repeat tested donor (RT) 
A person tested previously for the currently mandatory infectious disease markers. This 
category includes first-time pre-qualified donors (newly-registered donors who are 
screened during their first pre-donation visit and who donate during their second visit) and 
regular donors (donors who donate and have already donated at least once in the previous 
24 months). 

‒ Positive donor 
A donor (first-time tested or repeat tested donor) repeatedly reactive in serological and 
molecular screening tests, as set out in Annex IV to the Ministerial Decree of November 
2nd, 2015 and confirmed as positive according to the procedures set out in Annex VIII to 
the above-mentioned Decree (8). 

‒ Risk factor 
Behaviour or condition that exposes the donor to the risk of contracting transfusion-
transmissible infections. The risk factors considered here are predefined within SISTRA. 
For the positive donor, one or more factors considered likely to be the source of infection 
can be indicated. 

‒ Screening test 
Serological or molecular test used for the biological qualification of blood and blood 
components. 

‒ Confirmatory test 
Serological test confirming the repeatedly reactive test used to verify a positive result 
detected in the screening test. 

‒ Prevalence 
Measurement of the frequency of infection detected at a specified point in time or over a 
specified period in a defined population. In the context of donor population studies, the 
prevalence can be calculated in first-time tested donors as follows: 

𝑃𝑃𝑃𝑃𝑃𝑃𝑣𝑣𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 =  
𝑁𝑁.𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 𝐹𝐹𝐹𝐹 𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 𝑖𝑖𝑖𝑖 𝑎𝑎 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝

𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 𝑁𝑁.𝐹𝐹𝐹𝐹 𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 𝑖𝑖𝑖𝑖 𝑡𝑡ℎ𝑒𝑒 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝
∙ 𝑘𝑘 

where, k is a constant of 10 or a multiple thereof.  
‒ Incidence 

Rate of new (or newly diagnosed) cases of a disease. It is generally reported as the number 
of new cases occurring within a period of time (e.g., per month, per year). It is more 
meaningful when the incidence rate is reported as a fraction of the population at risk of 
developing the disease (e.g., per 100,000 or per 1,000,000 population).  
In the context of donor population studies, the incidence can be calculated in repeat tested 
donors as follows: 
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𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼 =  
𝑁𝑁. 𝑜𝑜𝑜𝑜 𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 𝑅𝑅𝑅𝑅 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 𝑖𝑖𝑖𝑖 𝑎𝑎 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦

𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 𝑁𝑁. 𝑜𝑜𝑜𝑜 𝑅𝑅𝑅𝑅 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 𝑖𝑖𝑖𝑖 𝑡𝑡ℎ𝑒𝑒 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦
 ∙ 𝑘𝑘 

where, k is a constant of 10 or a multiple thereof. 

General data 

The data, reported in this section, derive from the information flows concerning blood 
donations performed in all Italian collection sites.  

The BEs notify the infections detected in blood donors to the RBCCs that in turn draft their 
annual regional report.  

From January 1st to December 31st 2020, out of a total of 1,845,142 blood donors, 1,420 tested 
positive for the currently mandatory infectious disease markers. 

Table 34 shows the total number of positive donors by Italian Region, and the number 
of positive donors per 1,000 tested donors (‰). The Region with the highest number of 
positive donors detected was Campania (2.69‰), followed by Apulia (1.47‰) and Latium 
(1.16‰). 

Table 34. Tested donors and positive donors to infectious markers at national and regional level 
(2020) 

Region/AP 
(Autonomous Province) 

Tested donors Positive donors 

n. n. ‰ 

Aosta Valley 3,479 0 0.00 
Piedmont 123,383 57 0.46 
Liguria 48,879 34 0.70 
Lombardy 290,322 134 0.46 
AP of Trento 19,906 7 0.35 
AP of Bolzano 16,746 4 0.24 
Friuli Venezia Giulia 47,796 20 0.42 
Veneto 175,793 45 0.26 
Emilia Romagna 166,690 112 0.67 
Tuscany 141,036 90 0.64 
Umbria 26,632 21 0.79 
Marche 55,099 23 0.42 
Latium 141,073 164 1.16 
Sardinia 53,811 44 0.82 
Abruzzo 38,257 8 0.21 
Campania 136,538 367 2.69 
Molise 10,385 1 0.10 
Apulia 117,087 172 1.47 
Basilicata 19,107 4 0.21 
Calabria 47,359 35 0.74 
Sicily 164,631 78 0.47 
Armed Forces 1,133 0 0.00 

Italy 1,845,142 1,420 0.77 

 
 
The data shown in Table 34 (positive donors per 1,000 tested donors, ‰) were the same as 

those shown in Figure 12. The analysis of the distribution of positive donors by age bracket shows 
that, considering the numbers of positive donors per 100,000 tested donors, the highest values 
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(highlighted in grey), reported as the number of positive donors per 1,000 tested donors (‰), were 
distributed uniformly (average value equal to 0.9‰) in the 36-65 age bracket (Table 35). 

Figure 12. Positive donors per 1,000 tested donors (‰) by Italian Regions (2020) 

Table 35. Positive donor by age bracket (2020) 

Age bracket Total donors Positive donors 
 n. % n. % ‰ 

18-25 250,491 13.6 82 5.8 0.33 
26-35 339,662 18.4 217 15.3 0.64 
36-45 430,819 23.3 349 24.6 0.81 
46-55 525,747 28.5 486 34.2 0.92 
56-65 277,055 15.0 270 19.0 0.97 
over 65 21,368 1.2 16 1.1 0.75 
Total 1,845,142 100.0 1,420 100.0 0.77 

Table 36. Positive donors by age bracket and gender (2020) 

Age bracket Male Female 

donors positive donors donors positive donors 

n. % n. % n. % n. % 

18-25 131,419 10.8 64 6.2 119,072 18.8 18 4.7 
26-35 211,820 17.5 165 15.9 127,842 20.2 52 13.6 
36-45 294,771 24.3 262 25.2 136,048 21.5 87 22.8 
46-55 362,329 29.9 343 33.0 163,418 25.8 143 37.5 
56-65 196,492 16.2 192 18.5 80,563 12.7 78 20.5 
over 65 16,103 1.3 13 1.3 5,265 0.8 3 0.8 

Total 1,212,934 100.0 1,039 
(73%) 

100.0 632,208 100.0 381 
(27%) 
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