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Podatki NDKMC in enot zbrane popkovne krvi so tako vpisani v veliko cen-
tralno bazo podatkov BMDW, ki omogoča zdravnikom hkratno iskanje darov-
alcev NDKMC in enot popkovne krvi, ko sprožijo postopek iskanja krvotvornih 
matičnih celic (KMC) za svoje bolnike (Slika 2) (7).

Ustrezne enote popkovne krvi pa lahko iščemo tudi v bazi podatkov NETCORD. 
V tem primeru iščemo le med enotami popkovne krvi.

Za hitro iskanje primernih enot popkovne krvi, izmenjavo informacij, sproščanje 
enot popkovne krvi in koordiniranje postopka iskanja je nujno potrebno pozna-
vanje delovanja registrov NDKMC (6).

Slika 2: Celotno število vseh enot popkovne krvi, ki so na razpolago za presa-
ditev (7)

V letu 2003 so presadili 963 enot popkovne krvi 911 bolnikom po vsem 
svetu, kar je skoraj dvakrat več kot leta 2001 (Slika 3) (7).

Slika 3: Število transplantiranih enot popkovne krvi (podatkov o številu pre-
jemnikov v letih 1999 in 2000 ni) (7)
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Podatki letnega poročila WMDA kažejo, da največ enot popkovne krvi pre-
sadijo v ZDA, sledi jim Evropa in nato Daljni Vzhod (Slika 4) (7).

Slika 4. Enote popkovne krvi, poslane na/iz celin (7)

Ena izmed prednosti zdravljenja s presaditvijo popkovne krvi kot virom krvo-
tvorih matičnih celic je tudi večje dovoljeno število neujamanj v antigenih HLA 
z enako klinično učinkovitostjo, kot je pri presaditvah NDKMC pri odraslih. To 
kaže tudi dejanska poraba enot po ujemanju v antigenih HLA (Slika 5) (7).

Slika 5. Stopnja ujemanja HLA porabljenih enot popkovne krvi (7)

Zaklju~ek

Popkovna kri je vse pomembnejši alternativni vir KMC. Ob pojavu komercia-
lnih bank popkovne krvi bi bilo zelo pomembno to področje na ravni države ure-
diti tudi v R Sloveniji, opredeltiti pristojnosti in ustanoviti tako banko doma (8).



132

LITERATURA

 1. TA Takahashi, Division of Cell processing, the University of Tokyo, 5th International Donor Registry Confer-
ence, May 2004, Tokyo, Japan.

 2. Grewal SS, Barker JN, Davies SM, Wagner JE. Unrelated donor hematopoietic cell transplantation: marrow 
or umbilical cord blood? Blood 2003; 101: 4233–44.

 3. Davey S, Armitage S, Rocha V, Garnier F, Brown J, et al. The London Cord Blood Bank: analysis of banking 
and transplantation outcome. Br J Haematol. 2004; 125: 358–65.

 4. Barker JN, Davies SM, DeFor T, Ramsay NK, Weisdorf DJ, Wagner JE. Survival after transplantation of 
unrelated donor umbilical cord blood is comparable to that of human leukocyte antigen-matched unrelated 
donor bone marrow: results of a matched-pair analysis. Blood 2001; 97: 2957–61.

 5. Rebulla P. Cord blood banking 2002: 112,010 of 7,914,773 chances. Transfusion 2002; 42: 1246–8.

 6. E Marry on behalf of the WMDA Donor Registry Working Group, 5th International Donor Registry Confer-
ence, May 2004, Tokyo, Japan.

 7. Letno poro~ilo World Marrow Donor Association (WMDA) 2003.

 8. Stanworth S, Warwick R, Fehily D, Persaud C, Armitage S, Navarrete C et al. An international survey of 
unrelated umbilical cord blood banking. Vox Sang 2001; 80: 236–43.



133

SPECIAL PROBLEMS OF HAEMOVIGILANCE IN THE 
OBSTETRICAL WARD AND IN THE DELIVERY ROOM

Umberto Rossi, Loredana Gatti, Marco Luigi Sala

e problems of haemovigilance in obstetrics largely coincide with the gene-
ral problems of haemovigilance common to the whole of clinical medicine, 
offering however a few peculiar aspects at delivery and in neonatal care, deserv-
ing a particular attention (64, 73), which hasn’t so far been given with sufficient 
care to allow any definite conclusions. Specific data on obstetrical and neonatal 
haemovigilance are in fact quite rare in the abundant literature on haemovigi-
lance (28, 36, 44, 59, 64, 70, 73, 76, 78) .

General aspects of haemovigilance

Haemovigilance is receiving an increasing professional and political atten-
tion in the last years. e Council of Europe, in its “Guide to the preparation, use 
and quality assurance of blood components” (23) (which can be considered by 
now a “gold standard” for Blood Transfusion Services), has dedicated a chapter 
to haemovigilance.

In the European Union Directive “setting standards of quality and safety for 
the collection, testing, processing, storage and distribution of human blood and blood 
components” (26), prescriptions are given to member States (in Chapter V) to 
ensure adequate traceability (Art. 14) and notification of serious adverse events 
and reactions (Art. 15), having foreseen (Art. 29) the preparation of technical 
requirements and their adaptation to technical and scientific progress (84) .

Since its first definition (France, 1991), national systems of haemovigilance 
have been implemented in France (since 1993) and in Great Britain, Greece, Swit-
zerland, Ireland, Luxembourg, e Netherlands, Denmark and Sweden (27, 34, 
58, 83, 85, 87). Local systems of haemovigilance (regional- or hospital-based) are 
existing in many other European countries (10, 18, 19, 27, 33, 37, 46, 47, 67, 86).

Aer specific sessions during its European Congress of Venezia (1995) (86) 
and Frankfurt (1997) (67), the ISBT is keeping a keen scientific interest in haemo-
vigilance, that has been again debated at the last ISBT European Regional Con-
gress in Turkey (Istanbul) in July 2003.

Originally hosted by France (Bordeaux, 1997; Lyon, 1998; Lille, 1999; Mont-
pellier, 2000), the annual European Haemovigilance Seminar has taken place 
in December 2001 in Greece (Athens), in February 2003 in Amsterdam (e 
Netherlands), in February 2004 in Zürich (Switzerland), the next being foreseen 
in 2005 in London (Great Britain).

In 1998, thanks to the initiative of 5 countries of the European Union 
(Belgium, France, Luxembourg, Portugal, e Netherlands), the “European 
Haemovigilance Network” (EHN) was born, having among its aims to allow 
rapid and efficient exchange of reliable information and experience (website:
http://www.ehn-org.net) (33, 85, 87).
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Basic requirements for haemovigilance
A satisfactory development of haemovigilance certainly requires the previous 

fulfilment of a series of very simple requirements, concerning basic clinical care 
and hospital organisation (7, 10, 33, 68, 71), of which the European Haemovigi-
lance Network (EHN) is currently taking care.

ese basic requirements have been increasingly debated recently during 
ESTM courses, first in Sofia (Bulgaria, 27/11-1/12/2002) (87), then in Portorož 
(Slovenia, 12-14/12/2002) (44), Piacenza (Italy, 20-21/6/2003) (85) and Barce-
lona (Spain, 19-21/3/2004) (46).

In the course of Sofia (the second “Balkan-European” course, aer the good 
success of the first course in 2001 in Sarajevo (3) and of the subsequent work-
meeting of June 2002 in Lecce (72), representatives from all South-Eastern 
European countries convened, reported their national situation (2, 5, 6, 31, 37, 52, 
53, 58, 60, 62, 79, 91) and discussed about basic problems of clinical transfusion 
practice in the view to reach a better blood safety (19, 30, 47, 80). e issues 
dealt with during the course, as necessary prerequisites for an effective haemov-
igilance, did mainly concern the proper clinical use of blood and the hospital 
transfusion organisation, following the Directives and Recommendations of 
the WHO (97, 98) and of the Council of Europe (21, 22, 23). e course was 
organised in 6 consecutive sessions:

– Haemovigilance in Europe;
– Haemovigilance and the Blood Transfusion Service;
– Haemovigilance in the clinical administration of blood;
– Haemovigilance in the countries of South-Eastern Europe;
– “Preventive” haemovigilance: Good Clinical Transfusion Practice;
– Special problems of haemovigilance.

A similar structure characterised the course of Piacenza (85), while the pro-
gramme of Portorož (44) also included some data on haemovigilance in Neona-
tology and Paediatrics (64, 73), and in Barcelona (46) the different types of 
adverse reactions were discussed in detail (18).

Basic professional and political requirements for an effective haemovigilance
An absolutely essential requirement is that a preliminary consensus should 

be obtained from people working in the field, through scientific information, 
national and European consensus conferences, discussions in ISBT Congresses 
(as in Venezia (86) in 1995, in Frankfurt (67) in 1997 and in Istanbul in 2003) and 
in the recent ESTM courses (16, 27, 34, 44, 85, 87).

e overall evidence so far arising from the experience acquired in Europe 
can be summarised as follows (27, 67, 68, 69, 84, 93):

1) Many dispositions, initiatives and organizations already exist at national 
levels, born from very different legal or professional situations, that need to 
be carefully known and analysed, to limit the tasks of the establishment of 
an European haemovigilance network to the intrinsic proper ones implied 
by the very word, connecting different settings by a really adaptable modular 
communication system, avoiding at any rate the risk of creating or imposing 
a different solution wherever it is already well functioning.
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2) For any project of European network to be “feasible”, besides its cost and 
architecture, an essential prerequisite is to be acceptable and easy to imple-
ment. For any implementation, most of all considering the wide variations 
in the development of blood transfusion systems existing in Europe, a pre-
liminary consensus from the people working in the field (i.e. from the expe-
rience of most European National Societies) seems to be essential.

3) Considering the increasing political need of reassuring the public about 
“adverse events” of blood transfusion being under full control (unfortunately 
corresponding to a lack of attention on its beneficial effects!), one should 
absolutely avoid the risk that the incoming European legislation on haemov-
igilance be characterised by an excessive prevalence of “bureaucratic” and 
over-regulatory aspects, dictated by mostly legal precautions, rather than by 
a strict adherence to the scientific and medical contents of our profession.

Basic clinical and organisational requirements for an effective haemovigilance
(4, 10, 32, 33, 68, 74, 85, 87)
Specific tasks necessary for the implementation of the surveillance of trans-

fusion therapy in hospitals and clinical departments are:
– Definition of basic laboratory and clinical indications for the transfusion 

of blood products.
– System of ordering blood products and standardized forms for their 

request and forms that accompany them. is system must define labels, 
that have to be put on blood products that have been prepared for the 
transfusion of a defined patient, and labels that have to be put on with-
drawn or recalled blood products.

– Unique identification system for the patient, blood product and labora-
tory results.

– Collection of patient blood samples and their labelling.
– Transport of requests and blood samples to the Blood Transfusion Cen-

tre.
– Transport of blood products from the Blood Transfusion Centre to the 

clinical departments.
– Temporary storage of blood products in the required conditions in the 

clinical departments until they are transfused, or if they are not used, until 
they are returned to the Transfusion Centre, and responsibility for them.

– Identification of the patient and blood product immediately before the 
transfusion, and comparison of the data obtained from the patient with 
the data on the blood product and with the results of laboratory testing 
that are written in the form accompanying the blood product.

– Monitoring the transfusion process. Although it is not realistic to expect 
it to be routinely done, the long-term monitoring of the transfused patient 
would give us much more information about the outcome of transfusion 
therapy.

– Documentation of transfusion and its outcome in the patient medical file.
– Report of the outcome of each transfused unit and of the monitoring of 

each transfusion event.
– e alert system involves recording the occurring of adverse events, 

measuring their prevalence and characteristics, notifying the Blood Trans-
fusion Centre (and with their assistance withdrawal or recall of all blood 
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products produced from the same donor), and notifying other institutions 
that are mandatory or necessary for prevention of adverse reactions in 
other patients.

– Return of every empty blood product bag aer the completion of every 
transfusion or of every nontransfused blood product to the Blood 
Transfusion Centre.

– Monitoring documentation of patients state before and aer the end of 
transfusion, or regularly at defined times during transfusion therapy (gen-
eral state, blood pressure, frequency of heart beat).

– Documentation of the blood product.
– Documentation of the medical person, who performed the procedure 

and was responsible for it, in the patient’s file.
– Documentation of each adverse event that occurred during or aer the 

transfusion therapy in the patient’s file.
– Collection of data on adverse reactions, and analysis, by hospital Trans-

fusion Committee.

Special problems of haemovigilance in obstetrics and neonatology

While haemovigilance basic rules are very much the same for pregnant 
women needing transfusion as for any other adult patients (what documenta-
tion, traceability and adverse event reporting concerns) (11, 12), special atten-
tion should be paid to what happens in obstetrical emergencies, in autologous 
transfusion, in “mother-child” situations (as transfusion of pregnant women, 
intrauterine transfusion and immunoprophylaxis of HDN with anti-D Ig), and 
in newborns (who are oen kept under obstetrical medical care and assistance 
in the first hours or days of life).

Haemovigilance in obstetrical emergencies
As in any other kind of emergency in clinical medicine, detailed and com-

plete protocols should be in place, concerning all steps to be done, well known 
and normally followed by all staff involved in emergency situations.
e need for such protocols is mostly evident:

1) for blood component request, preparation and administration (39, 47, 
80), and

2) for diagnosis of haemostatic emergencies possibly requiring urgent selec-
tive transfusion therapy (38, 39).

Documentation of any transfused blood component unit should never be 
omitted in any emergency, not only during pregnancy, but as well at delivery.

Haemovigilance in autologous transfusion
e incidence of adverse events associated with autologous donation in 

the general patients’ population has been estimated as approximately 2,6% (35) 
and seems therefore to be under-reported to SHOT (77), where only 3 cases 
are quoted. In the Irish NHO Annual Report 2003 (51), pre-deposit autologous 
donation accounts for 3,3% of the total incidents reported (6 out of 180).

In spite of the obvious fact that its inherent immunological and virological 
advantages would concern also the fetus (9), autotransfusion is very seldom 
practiced during pregnancy and should be planned, (under the responsibilities 
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of the attending physician) in the last 3 months of pregnancy only as a precau-
tionary measure in women with a predictable risk of haemorrhage (placenta 
previa, previous caesarean delivery, multiple pregnancy) or with a rare blood 
group (9, 40, 41, 45, 54, 61, 63).

In such cases, all steps involved need to be completely documented with 
particular care, also considering the relative lack of regulations and protocols 
about autologous transfusion (15, 49, 77, 80), which holds the same risks as allo-
genic transfusion in terms of bacterial contamination and identification errors 
at the time of administration (49, 50).

It may be of interest to know that in the next 11th edition (2005) of the Council of 
Europe’s Guide, at page 55 under “Conditions leading to temporary deferral”, a state-
ment shall be reintroduced concerning conditions for normal homologous blood 
donation in relation to pregnancy, such as “6 months aer delivery or termination, 
except in exceptional circumstances and at the discretion of a physician” (88).

Haemovigilance in “mother-child” situations
In a recent discussion by Weiller and Coll. (95), referring to the rather com-

plete series of prescriptions and guidelines existing in France on haemovigi-
lance in paediatric transfusion, a mother-child link on the transfusion file has 
been recommended (also for intrauterine transfusions) and a definition of the 
immunohaematological and virological follow-up in children having been 
transfused in the neonatal period has been advocated.

Traceability between mother and child is much too oen made difficult 
or impossible by the lack of necessary documentation, that should never be 
omitted on both (mother and child) separate clinical and transfusional files, in 
the following “mother-child” events (95):

1) children transfused in utero;
2) children whose mother has been transfused during pregnancy;
3) mothers whose child has been transfused in utero.

In all these cases the immunological and infectious risks concern potentially 
both mothers and child, irrespective of which is being “directly” transfused.

It is astonishing how oen it is acritically accepted that the fetus and the 
newborn have no own identity, but only with reference to the mother.

Documents with previous (mother-mediated or direct) transfusion history 
of neonates are seldom drawn up and given to the families. As a result, most 
adults completely ignore their neonatal (and/or fetal) transfusion history, mak-
ing traceability, looking-back and follow-up procedures impossible.

It is our impression that an increased sensitivity to the need of reliable 
“mother-child” clinical and transfusion files would greatly increase the pos-
sibility for haemovigilance to help improve obstetrical and paediatric care.

Transfusion of pregnant women
Children whose mothers have been transfused during pregnancy are cer-

tainly the great majority of cases with undocumented exposure to previous 
immunological and/or infectious risk.
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A “neonatal” transfusion file (with data of all transfusions received by the 
mother during pregnancy) would be particularly useful in cases of chronic 
hereditary haemolytic anaemias (thalassaemia major, sickle-cell syndromes), 
where also “prophylactic” transfusions may be indicated (89).

Intrauterine transfusion
ree IBCT errors reported in the SHOT Annual Report 2001/2002 (76) 

concerned babies who were given non irradiated blood, being the laboratory 
and medical staff unaware that infants who have had an intrauterine transfusion 
(IUT) should thereaer receive irradiated cellular blood components (14).

Although quite less frequent, one should not forget that intrauterine trans-
fusion (IUT) is an event concerning both (fetus and mother) from an immu-
nological and infectious point of view.

Immunoprophylaxis of HDN with anti-D Ig
e data reported by the National Haemovigilance Office (NHO) of the Irish 

Blood Transfusion Service (42, 49, 50, 51, 75) on the errors related to prophylac-
tic anti-D Ig administration (39 in the period 2001-2003 (42, 75)) open a new 
perspective on the interest of haemovigilance in regard to Obstetrics.

Out of 11 incidents involving anti-D Ig during 2003, 6 concerned errors in 
administration, 1 omission and 4 delays (5-9 days) of administration (50, 51).

Of the 6 errors in administration, 3 arose from making incorrect assump-
tion rather than checking the patient record (1 to a D-positive mother, 1 to a 
mother of D-negative child, 1 to an already D-sensitised mother), 1 from an 
error in cord blood grouping, 1 from a prescription written up for the wrong 
patient, and 1 from a label with incorrect patient details. Although none of the 
6 patients suffered complications from these incidents, 5 of them were unneces-
sarily exposed to a blood product (51).

Of the 5 errors of omission or delay of administration, 2 arose in the clinical 
area (failure to take cord blood samples, lack of awareness of anti-D requirements 
in a general surgical ward where the patient was nursed), 1 in the laboratory 
(transcription error of a cord blood group result), and 2 involved the clinical/
laboratory interface (telephoned report of result from laboratory to ward, early 
discharge of mothers aer delivery before blood group results were available). All 
the 5 patients are being presently followed up to exclude sensitisation (51).

e main general recommendations arising from the analysis of these 11 
incidents are summarised (50, 51) as:

– need of coordinated approach to ensure that decisions to issue and 
administer anti-D Ig are based not on assumptions, but on documented 
laboratory results;

– need of education of all staff involved in prescription/administration of 
anti-D prophylaxis;

– need of a linked (laboratory-ward, and mother-child) information sys-
tem, to avoid errors or delays due to telephone communication or manual 
transcription of results;

– formal identification procedure at bedside (both at prescribing and admin-
istrating anti-D Ig) to check identity and D status of mother and child.



139

Haemovigilance in neonatal transfusion
Incidents reported in established haemovigilance schemes are not oen 

related to different ages: data relating to paediatric age have only recently started 
to be separately considered (49, 50, 51, 76, 78) , making a thorough evaluation of 
specific neonatal problems still uneasy.

Data have been reported by Revill (64), extracted from 5 years’ activity 
of SHOT (from 1996 to 2001) and referring to 88 cases ranging from 0-1 day 
to 10-18 years of age. Besides 10 cases of acute transfusion reactions (ATR), 7 
of TRALI and 2 of TA-GvHD, the great majority (64) were due to incorrect (or 
inappropriate) blood components transfused (IBCT), among which 44 cases 
involved children under the age of 6.

e IBCT causative error in the above series of paediatric/neonatal patients 
seemed to differ from the overall SHOT frequency (laboratory 41% versus 28%; 
collection and administration 25% versus 55%), but the large discrepancy of the 
number of cases in the 2 series (69 versus 699) may make the difference not sta-
tistically significant, and rather stimulate the acquisition of new, larger data (64).

In the last SHOT report on transfusion events in patients less than 18 year 
of age (78), the 49% of cases occurred in infants less than 1 year of age, of 
whom 69% were in their 1st month of life. All reported events in this last group 
(less than 1 month) were IBCT (incorrect blood component transfused).

e above data reflect the relative high incidence of transfusion in the 
neonate because of the complication of prematurity and congenital malforma-
tion, and the requirement for special consideration of blood component selec-
tion in the neonate (78). Given the lack of clear evidence-based criteria for the 
administration of red cells to neonates (14) it is recommended that local transfu-
sion protocols be established for neonates in all hospitals (66).

Two of these IBCT concerned newborns in the first day of life. e first of 
them was caused by a laboratory error: group A red cells transfused to group A 
infant (with undiagnosed mild ABO HDN) of group O mother, ensuing severe 
haemolysis requiring group O exchange-transfusion. e second concerned a 
newborn (who previously had an IUT) exchange-transfused with blood (cross-
matched for an IUT) taken (by error in the ward) from a satellite refrigerator.

e above cases illustrate the particular attention to be exerted in the diffi-
cult diagnosis of mild ABO HDN, and the need for clinical staff to be aware of 
the specific requirements for blood for exchange-transfusion and IUT, both 
uncommon procedures.

Another case of error in the ward is reported (78), where a group A baby 
requiring transfusion was transfused with (group O-negative compatible) blood 
crossmatched with another group B baby’s mother’s sample mistakenly sent from 
the ward. Although no harm came to this baby, misidentification at the time of 
sampling and administration (verbal identification being impossible) can lead to 
fatal ABO-incompatible transfusions (14, 78). Wearing and checking of wrist or 
ankle name bands are essential in neonates, being the last opportunity to iden-
tify an error arising earlier in the transfusion chain (14, 29).

In the Irish Haemovigilance Reports, 5 neonatal out of 12 paediatric cases were 
reported in 2002 (49), and 4 neonatal out of 26 paediatric cases in 2003 (50, 51).
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Small volume neonatal transfusion
Dedicating aliquots from a single donation of red cell to allow sequential 

transfusions from the same donor for an individual neonate who is likely to be 
repeatedly transfused, significantly reduces exposure (20, 65, 82, 96) to immu-
nological and infectious risk, and has been recommended for small volume 
transfusions in neonates by the British guidelines (12, 13, 14, 92).

The malpractice of shared neonatal micro-transfusions
Among the medical procedures used in Italy and elsewhere in the 1960ies, a 

quite common practice was to give a few mL of blood or plasma from the same 
donor to many underweight or pre-term neonates (81), regarded as “immature” 
(17) if the birth weight was less than 2.500 g, considering blood transfusion as 
necessary to correct the inherent anaemia (94).

One could therefore postulate (51, 55, 90) that this practice might have been the 
cause of HCV infections seen today in the fraction (30-50%) of anti-HCV-posi-
tive adult individuals with a negative history for any known risk factors (1, 97). 

Data from a survey in 2000 by De Paschale and Coll. (24) on the transfu-
sion files of 613 children microtransfused (in the years from 1968 to 1974) with 
blood or plasma within the first year (of which 494 within the first month) of 
life have shown evidence that some HCV infections in adults with a negative 
history of risk factors might be traced back to microtransfusions received as 
neonates or within the first year of life (24).

e results of a previous study (in 1994), on 46 Spanish and Italian children 
with post-transfusion hepatitis C (8), indicated that transfusions in the peri-
natal period are the single most important cause of hepatitis C in otherwise 
healthy children.

Moreover, given the apparent failure of humoral immune response in cases of 
neonatally acquired chronic HCV infections (48), an adequate look-back inves-
tigation should always include HCV-RNA testing also in presently anti-HCV-
negative neonatally transfused individuals.

Being all the above findings referred to blood or plasma microtransfusions 
in a period where no HCV screening was available in Blood Transfusion Serv-
ices, it is to be expected that the number of post-transfusion cases will have 
decreased in the subsequent years (8). However, the malpractice of indiscrimi-
nate neonatal microtransfusions, particularly of plasma, hasn’t unfortunately 
completely died out in all European countries and is not always, moreover, 
adequately recorded on clinical files (70, 73).

Conclusions

Although the children transfused in the neonatal period of life are long-
living survivors of blood transfusion (51, 55), they are the most vulnerable of 
transfusion recipients, and the perinatally acquired HCV infection persists a 
long time in adult life (57): the practice of sharing donations should therefore 
be definitely discouraged (54, 55, 70, 73, 90). 

While attention has been adequately focused on red cell transfusions in 
neonatal care (25), most neonatal microtransfusions of plasma may still pres-
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ently (as certainly in the past) remain unknown to the recipients, not being 
adequately documented in clinical files.

Although most of the transfusion procedures in obstetrics and neonatology are 
included in the common frame of general haemovigilance, we may draw a few 
specific conclusions:

1) “e importance of good and accurate communication at every level in 
transfusion practice, by all involved in the transfusion process, must be 
emphasised to prevent unnecessary error” (29, 78).

2) In Obstetrics and Neonatology, as well as in all other clinical specialities, 
the same general rules of good transfusion practice (65, 97, 98) and of 
haemovigilance apply.

3) For a haemovigilance system to be effective also in obstetrical and neonatal 
practice, some basic clinical (including correct and evidence-based indi-
cations for plasma transfusion! (13, 43, 65) ) and organisational require-
ments must be previously fulfilled.

4) A new approach must be started on the need of a separate (mother and 
child) specific documentation of mother-child-linked transfusion events.

5) e practice of shared neonatal microtransfusions represents a ground 
for some specific measures of good transfusion practice and neonatal 
haemovigilance.
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DELOVANJE SISTEMA HEMOVIGILANCE V SLOVENIJI

Marjeta Poto~nik

Klju~ne besede: varnost transfuzije; sistem hemovigilance; neželeni učinki 
transfuzije

Key words: transfusion safety; haemovigilance system; adverse transfusion 
events

Izvle~ek - Izhodi{~a. V Sloveniji smo v preteklih letih vzpostavili nekaj osnovnih 
pogojev za delovanje sistema hemovigilance: zakonske osnove, poti poročanja, 
enotne obrazce, bolnišnične transfuzijske odbore in izobraževanje zdravstvenega 
osebja. Tako danes že lahko poročamo o prvih rezultatih delovanja sistema he-
movigilance.

Metode: Zbrali smo prijave neželenih učinkov transfuzije iz vseh slovenskih 
bolnišnic od leta 2002 do septembra 2004.

Rezultati: Med 279 prijavljenimi neželenimi učinki, ki so jih zdravstveni delavci 
zaznali v navedenem obdobju. Prevladujejo alergične in febrilne nehemolitične 
reakcije, zabeleženi pa so tudi primeri težkih reakcij po transfuziji (hemoliza, 
anafilaktične reakcije, pljučni edem, TRALI).

Zaključki: Povratne informacije o zbranih podatkih bodo predvidoma pris-
pevale k še večji pozornosti za zaznavanje neželenih učinkov transfuzije vseh, 
ki pri transfuziji sodelujejo. Zbrani podatki pa bodo osnova za uvajanje novih 
ukrepov za večjo varnost transfuzije.

Abstract – Background. In Slovenia, some basic requirements for the imple-
mentation of the haemovigilance system were put in place during the last few 
years: legal framework, the way of reporting and standard reporting forms, 
hospital transfusion committees and education of the health personnel. We can 
report about the first results of the haemovigilance system.

Methods. Reports on transfusion adverse events from all hospitals in Slov-
enia from the year 2002 to September 2004 were collected.

Results. Of the 279 cases of transfusion adverse events reported non haemo-
lytic fever and allergic reactions prevailed, but severe transfusion reactions were 
also reported ( haemolysis, anaphyllaxis, pulmonary oedema, TRALI).

Conclusions: Feed back reports about the collected data by the health person-
nel will hopefuly contribute to better registration of transfusion adverse events. 
e collected data will be the basis of the implementation of new measures for 
the improvement of blood transfusion safety.

Uvod

Hemovigilanca je razmeroma nov pojem v transfuzijski medicini in obsega za-
znavo, pridobivanje in analizo informacij o neželenih in nepričakovanih učinkih 
transfuzije krvi, lahko pa zajame celotno transfuzijsko dejavnost, od izbire krvo-
dajalca do spremljanja bolnika ob transfuziji (1).

Varnost transfuzije krvi je odvisna tako od kakovosti krvnega pripravka kot 
od ustrezne postavitve indikacije za transfuzijo, izbire vrste, količine in postopka 
priprave komponente krvi in od izvedbe transfuzije. V verigi, ki poteka od vene 



148

krvodajalca do vene prejemnika krvi, je pomemben vsak člen, od zbiranja, 
testiranja, predelave, shranjevanja in izdaje krvi v transfuzijskih ustanovah do 
naročanja, dajanja transfuzije in spremljanje bolnika med in po transfuziji v 
bolnišnici.

Javnost pričakuje od transfuzijske službe, da zmanjša že sedaj nizko tve-
ganje za prenos bolezni s krvjo s še občutljivejšim testiranjem (2) in drugimi 
ukrepi. Ob odločanju zdravstvene službe, za katera področja nameniti omejena 
finančna sredstva, je uvajanje ukrepov za večjo varnost transfuzije potrebno 
dobro utemeljiti. Podatki, ki jih zberemo s pomočjo sistema hemovigilance, so 
pri tem zelo pomembni (3).

V preteklosti je transfuzijska služba v Sloveniji prejemala razmeroma majhno 
število informacij o tem, ali so pri prejemniku zaznali neželene škodljive učinke 
transfuzije (4). Nekatere države, zlasti v zahodni Evropi, take podatke že več let 
zbirajo in na njihovi osnovi uvajajo ukrepe za povečanje varnosti transfuzije (5). 
Vzpostavili so tudi Evropsko mrežo hemovigilance.

Ob spremljanje neželenih škodljivih učinkov transfuzije so ugotovili, da je 
nevarnost, da bolnik prejme ABO neskladno kri ali z bakterijami okuženo enoto 
krvi, ali da ob transfuziji pride do akutnega nekardiogenega pljučnega edema 
(angl. TRALI) večja od nevarnosti prenosa virusne bolezni s krvjo (2).

Sistem hemovigilance v Sloveniji

V preteklosti so kliniki v Sloveniji poročali transfuzijski službi le o tistih 
neželenih škodljivih učinkih transfuzije, pri katerih so sodili, da so potrebne 
laboratorijske preiskave, nasveti s strani transfuziologa ali kakšni drugi ukrepi. 
Sistematičnega zbiranja in analize podatkov o transfuzijskih reakcijah ter ukre-
panja na tej osnovi ni bilo.

Sistem hemovigilance povezuje bolnišnice, transfuzijsko službo in pristojne 
državne organe. Pogoji za dobro delovanje tega sistema so ustrezna zakonska 
ureditev, jasne definicije, standardizirano poročanje, zagotovljeno financiranje, 
vzpostavitev zbiranja in vrednotenja podatkov na nacionalnem nivoju, sistem 
hitrega obveščanja, dobro delovanje bolnišničnih transfuzijskih odborov in vpe-
ljan mehanizem korektivnih ukrepov .

V preteklih letih smo v Sloveniji vzpostavili nekatere pogoje za delovanje 
sistema hemovigilance: zakonske osnove, bolnišnične traansfuzijske odbore, 
obrazce za standardizirano poročanje in poti obveščanja. Zdravstvene delavce 
smo o vsem tem seznanili na različne načine.

Zakonske osnove 
Slovenski Zakon o preskrbi s krvjo iz leta 2000 obravnava tudi neželene 

škodljive učinke transfuzije. Če pri uporabi krvi, krvnih pripravkov in zdravil 
iz krvi za humano uporabo ali pridobljenih z uporabo biotehnologije pride do 
neželenih škodljivih učinkov, mora zdravnik nemudoma obvestiti odgovorno 
osebo, ki jo je v organizaciji potrebno obvestiti v skladu z izvajanjem dobre klinične 
prakse. Odgovorna oseba o tem nemudoma obvesti pooblaščeno transfuzijsko 
organizacijo.V primeru suma na neželene škodljive učinke pri uporabi zdravil iz 
krvi odgovorna oseba obvesti še pravno osebo, ki je pooblaščena za spremljanje 
neželenih škodljivih učinkov zdravil in Urad Republike Slovenije za zdravila (6).

Obvestilo mora vsebovati oznako pripravka ali zdravila iz krvi, popolno ime 
proizvajalca in druge podatke o poteku zdravljenja in o neželenih škodljivih 
učinkih. Za osebo, pri kateri so se neželeni škodljivi učinki pojavili, je potrebno 
navesti datum rojstva in spol (7).
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Evropska direktiva 2002/83/EC v poglavju o hemovigilanci določa, da morajo 
države članice zagotoviti, da se pristojnim organom pošiljajo poročila o more-
bitnih resnih neželenih sopojavih (nezgodah in napakah) v zvezi z zbiranjem 
oz. odvzemom, testiranjem, predelavo, shranjevanjem in distribucijo krvi in sesta-
vin krvi, ki bi lahko vplivali na njihovo kakovost in varnost, pa tudi poročila 
o vseh resnih neželenih reakcijah, opaženih med transfuzijami krvi in sestavin 
krvi ali po njih, ki bi jo lahko pripisali nezadostni kakovosti ali varnosti krvi in 
sestavin krvi, in da imajo organizacije za transfuzijo krvi uveljavljen postopek 
za natančen, učinkovit in preverljiv umik krvi in sestavin krvi iz procesa distri-
bucije na podlagi poročil iz zgornjega odstavka (8).

Evropska skupnost pripravlja tehnične zahteve za delovanje sistema hemo-
vigilance. Sprejete naj bi bile v nekaj mesecih. Na podlagi njihovih določil bo 
mogoče pripraviti pravilnik o hemovigilanci.

Vrste stranskih u~inkov, ki jih zbiramo v sistemu hemovigilance.
Spremljamo lahko vse stranske učinke, katerih nastanek je kakor koli povezan 

s transfuzijsko dejavnostjo. To so podatki, ki se nanašajo na prejemnika krvi in 
krvni pripravek: takojšnja reakcija med transfuzijo (hemoliza, nehemolitična 
vročična reakcija, izpuščaj, urtikarija, anafilaktični šok, bakterijska okužba, akutna 
okvara pljuč), zapozneli stranski učinki po transfuziji (hemoliza, akutna reakcija 
presadka proti gostitelju, potransfuzijska purpura, zvišanje ALT, hemokromatoza 
itn.), prenos virusov ali napačno dana komponenta.

Podatki, ki se nanašajo na dajalca in odvzem krvi, so stranski učinki med 
dajanjem krvi, podatki, vezani na izbor dajalcev (pogostost dajanja, vzroki od-
klona) in epidemiološki podatki pri dajalcih s pozitivnimi označevalci okužb pri 
presejalnem testiranju.

V sistemu hemovigilance moramo imeti tudi pravila za hitro sporočanje, 
če gre za dogodke, ki so vezani na več posameznikov in hujša tveganja, npr. 
prenos virusov ali bakterij ali nevarnost transfuzije ABO neskladnega krvnega 
pripravka (1).

Prijava neželenih {kodljivih u~inkov transfuzije
Obrazec prijave smo pripravili v sklopu novih naročilnic za kri in labora-

torijske preiskave. Kadar tega obrazca na bolnišničnem oddelku nimajo, napišejo 
prijavo na dosedanjo naročilnico za kri in preiskave. V obrazcu je potrebno nav-
esti oz. označiti podatke o bolniku, o krvni komponenti, znakih in simptomih 
neželenega učinka transfuzije, stopnji stranskih učinkov in povezanosti med 
transfuzijo in stranskimi učinki in o vrsti dogodka. Prijava velja tudi kot naro-
čilnica za event. potrebne imunohematološke preiskave.

Zdravnik, ki bolnika zdravi in je reakcijo zaznal, izpolni obrazec in ga pošlje 
na Zavod za transfuzijsko medicino v primerih, ko je le-ta pristojen za obravnavo 
primera ali na transfuzijski oddelek bolnišnice. Na osnovi prijave po presoji spe-
cialista transfuzijske medicine naredijo imunohematološke preiskave ali / druge 
ukrepe in preiskave, ki poleg posveta in morda dodatnih informacij lečečega 
zdravnika omogočijo izpolnjevanje drugega obrazca - poročila o neželenem 
škodljivem učinku transfuzije.

Poro~ilo o neželenem {kodljivem u~inku transfuzije 
Drugi obrazec, Poročilo o neželenem škodljivem učinku transfuzije, je pri-

pravljen po vzorcu obrazca Evropske mreže hemovigilance (9). Objavljen je 
bil v okviru Pravilnika o vsebini vodene dokumentacije o uporabi krvi, krvnih 
pripravkov in zdravil iz krvi (7). Namenjen je enotnemu, standardiziranemu 
zbiranju podatkov. Izpolnjujejo ga zdravniki na transfuzijski ustanovi ali trans-
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fuzijskem oddelku v bolnišnici na podlagi podatkov, navedenih v obrazcu Pri-
java neželenih škodljivih učinkov transfuzije. Na podlagi rezultatov preiskav in 
drugih podatkov opredelijo vrsto neželenega učinka.

Vsa poročila iz države pošiljajo Službi za svetovanje uporabnikom krvnih 
komponent na Zavodu RS za transfuzijsko medicino v Ljubljani.

Na podlagi zbranih poročil bo Center za hemovigilanco (v ustanavljanju) 
organiziral obravnavo in pripravo predlogov za ukrepe, ki naj izboljšajo varnost 
transfuzije.

Zgoraj navedene obrazce in poti poročanja smo predstavili zdravstven-
emu osebju s predavanji na strokovnih sestankih zaposlenih v transfuzijski 
dejavnosti, na sestankih bolnišničnih transfuzijskih odborov in na nekaterih 
oddelkih v bolnišnicah. Z informacijsko brošuro (8) in članki v zdravstvenih 
publikacijah, objavljenih v Sloveniji, smo zdravstvenim delavcem omogočili pri-
dobivanje znanja, potrebnega za delovanje sistema hemovigilance (9–38). Služba 
za zdravstveno nego KC v Ljubljani je hemovigilanco vključila v Teoretične vse-
bine in standarde postopkov zdravstvene nege v zvezi s transfuzijo. 

Poglavja o hemovigilanci smo obravnavali v okviru različnih oblik in nivojev 
strokovnega izobraževanja (specializacije zdravnikov, podiplomski tečaj iz trans-
fuzijske medicine za medicinske sestre in laboratorijske tehnike, dodiplomsko 
izobraževanje zdravstvenih delavcev) ter na strokovnih srečanjih zdravstvenih 
delavcev (sestanki in kongresi Združenja za transfuzijsko medicino SZD in 
Združenja hematologov Slovenije, podiplomski seminarji Zdravljenje s krvjo v 
kirurgiji, Sekcije medicinskih sester za anesteziologijo, intenzivno nego in trans-
fuziologijo, Hematološkega društva laboratorijskih tehnikov).

Zbiranje podatkov o neželenih u~inkih transfuzije

Naročila za transfuziološke preiskave ali vprašanja o potrebnih ukrepih 
pošiljajo zdravniki na Zavod RS za transfuzijsko medicino (ZTM) v Ljubljani 
in transfuzijske oddeleke bolnišnic. V zadnjih nekaj letih, ko se hemovigilanca 
vedno pogosteje obravnava, so na ZTM in transfuzijskih oddelkih poročila oz. 
prijave neželenih škodljivih učinkov transfuzije beležili. Za leto smo 2002 prvič 
zbrali podatke o prijavljenih neželenih škodljivih učinkih transfuzije v Sloveniji 
in sicer na ZTM in v osmih splošnih bolnišnicah v Sloveniji, kjer transfuzijske 
oddelke vodi zdravnik specialist transfuzijske medicine (SB Maribor, SB Celje, 
SB Murska Sobota, SB Ptuj, SB Slovenj Gradec, SB Jesenice, SB Šempeter pri 
Novi Gorici, SB Izola, SB Novo mesto). Iz bolnišnic, kjer transfuzijskega oddelka 
oz. specialista transfuzijske medicine ni, pošiljajo prijave na dogovorjeno trans-
fuzijsko ustanovo ali oddelek, v okviru katerega so tudi prikazane.

ZTM opravlja za Klinični center v Ljubljani, Onkološki inštitut, Kirurški san-
atorij Rožna dolina, dializne centre Črnuče, Naklo, Krško in za Inštitut za pljučne 
bolezni Golnik opravlja ZTM vse predtransfuzijske in druge transfuziološke 
preiskave, za SB Trbovlje in SB Brežice, za porodnišnici v Kranju in Postojni pa 
zahtevnejše transfuziološke preiskave in svetovanje v zvezi s transfuzijo krvi. Za 
Ortopedsko bolnišnico Valdoltra in bolnišnico v Sežani opravlja transfuziološke 
preiskave Transfuzijski oddelek SB Izola, za Bolnišnico Topolšica in Dializni 
center Zreče pa Transfuzijski oddelek SB Celje (30).
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[tevilo in vrste prijavljenih neželenih {kodljivih u~inkov transfuzije v 
Sloveniji v letih 2002 – 2004

V razpredelnici (Razpr. 1) prikazujemo neželene škodljive učinke transfuzije, 
ki so jih zdravniki in drugi zdravstveni delavci opazili in prijavili na ZTM in 
transfuzijske oddelke, tamkajšnji zdravniki pa so jih opredelili in pripravili 
poročilo. V navedenem obdobju je bilo prijavljenih 279 primerov.

V letu 2002 smo v vseh slovenskih bolnišnicah zbrali 86 neželenih škodljivih 
učinkov transfuzije. V letu 2003 smo zbrali 106 prijav (23 % več kot v predhod-
nem letu), v devetih mesecih leta 2004 pa 87.

Pregled vrste neželenih škodljivih učinkov transfuzije krvi v Sloveniji v nave-
denem obdobju nam pokaže, katere vrste in koliko primerov so zabeležili.

Največ primerov, 133, je bilo nehemolitičnih febrilnih transfuzijskih reakcij. 
Prijavljenih alergičnih reakcij je bilo 100, anafilaktične reakcije so bile zabeležene 
štiri. Hemolizo so zabeležili v 9 primerih, pljučni edem pa v 3 primerih. V 29 
primerih prijavljeni neželeni učinek transfuzije ni bil opredeljen.

Hemoliza
Haemolysis

PTP Alergija
Allergy

Anafil.
Anaph.

TRALI Infekc.
Infect

NH febril.
NH fever

GVHD Plj.ed.
Pul.oed

Drugo
Others

Skupaj
Total

2002 5 27 42 1 11 86

2003 2 41 1 1 53 8 106

2004 
9 mes.
9 months

2 32 3 38 2 10 87

Skupaj
Total

9 100 4 1 133 3 29 279

Razpr. 1. Število in vrste prijavljenih neželenih učinkov transfuzije od leta 2002 
do septembra 2004.

Table 1: e number and categories of reported adverse events to transfusion 
from 2002 to September 2004.

 PTP – potransfuzijska trombocitopeni~na purpura
 Anafil. – anafilaksija
 TRALI – akutni nekardiogeni plju~ni edem
 Infekc – virusna ali bakterijska okužba komponente
 NH febril. – nehemoliti~na febrilna transfuzijska reakcija
 GVHD – bolezen presadka proti gostitelju (graft versus host desease)
 Plj.ed. – plju~ni edem

 PTP – posttransfusion thrombocytopenic purpura
 Anaph. – anaphyllaxis
 TRALI – transfusion related acute lung injury
 Infect. – viral or bacterial contamination of component
 NH fever – non haemolytic fever
 GVHD – graft versus host desease
 Pul. oed. – pulmonary oedema

Razpravljanje
Po sprejemu Zakona o preskrbi s krvjo, ki določa obvezno prijavljanje 

vseh neželenih škodljivih učinkov transfuzije, se število prijavljenih primerov 
povečuje. Po pričakovanju so najpogostejše nehemolitične febrilne in alergične 
reakcije, ki v večini primerov ne ogrožajo bolnikovega življenja in minejo brez 
trajnih posledic za njegovo zdravje, vendar pa dodatno obremenjujejo že sicer 
hudo bolnega prejemnika transfuzije. V nekaj primerih je prišlo do težke, nevarne 
anafilaktične reakcije. Tudi primeri pljučnega edema in reakcije TRALI spadajo 
med težke oblike neželenega učinka transfuzije.

Prijavljeni primeri hemolize so bili v dveh primerih posledica mehanske 
okvare eritrocitov, v nekaj primerih posledica eritrocitnih protiteles proti anti-
genom zunaj sistema ABO, v enem primeru pa neskladnosti v sistemu ABO 
med prejemnikom in dajalcem zaradi napake ob dajanju transfuzije.
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Ob tem ne moremo mimo vprašanja, koliko je bilo primerov, ko so zdrav-
stveni delavci na neki točki priprave krvi za transfuzijo ugotovili napako, npr. 
napačno označen vzorec krvi (angl. near-miss event) in ustrezno ukrepali, da 
ni prišlo do transfuzije ABO neskladnega krvnega pripravka. Le-ta je po svetu 
najpogostejši vzrok smrti zaradi transfuzije krvi (2). Tovrstnih podatkov za Slo-
venijo še nimamo, vemo pa, da do napak prihaja. Tudi podatkov o senzibilizaci-
jah na eritrocitne, trombocitne in levkocitne antigene še nimamo zbranih.

Razmeroma veliko število neopredeljenih primerov (29) utemeljuje potrebo 
po enotnem obrazcu za prijavljanje in poročanje in po jasnih definicijah posa-
meznih vrst neželenih škodljivih učinkih transfuzije. 

Menimo, da prijave ne zajemajo vseh primerov, ker pozornost zdravstvenega 
osebja ni bila v zadostni meri usmerjena k zaznavanju in poročanju o neželenih 
škodljivih učinkih transfuzije. Morda to ne velja toliko za alergične in febrilne 
nehemolitične reakcije kot za tiste, ki jih med prijavljenimi primeri ni: post-
transfuzijska trombocitopenična purpura, bakterijska okužba po transfuziji in 
bolezen presadka proti gostitelju.

Preko sestankov bolnišničnih transfuzijskih odborov bo potrebno zdravstvene 
delavce, ki sodelujejo pri transfuziji krvi, neprenehoma opozarjati na problema-
tiko. Pričakujemo, da bo eden najučinkovitejših načinov posredovanje informacij 
o dosedanjih rezultatih zbiranja podatkov o neželenih učinkih transfuzije

Zaklju~ki

Sistem hemovigilance v Sloveniji smo začeli uvajati na strani bolnika, pre-
jemnika krvi, kar zajema tudi najožja definicija hemovigilance. Menimo, da se je 
na številnih bolniških oddelkih že povečala pozornost zdravstvenega osebja za 
zaznavanje neželenih učinkov transfuzije, zlasti za tiste, do katerih najpogosteje 
prihaja. Morda pa je premalo prisotna zavest, da je potrebno prijaviti tudi sum 
na neželeni učinek transfuzije in primere, ko smo ugotovili napako pred trans-
fuzijo.

Del sistema hemovigilance v Sloveniji deluje, ni pa še v celoti vzpostavljen. 
Tudi dela sistema na nacionalni ravni še nimamo.

Preko bolnišničnih transfuzijskih odborov in na druge načine bomo morali 
še naprej širiti znanje in večati pozornost na neželene učinke transfuzije, obenem 
pa s povratnimi informacijami o tem našem skupnem delu povečati zanimanje 
in zavzetost kolegov, ki dajejo transfuzijo. Le tako bomo lahko zbrali čim bolj 
popolne podatke in utemeljili potrebe po novih ukrepih za povečanje varnosti 
transfuzije.
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