
Announcement of the Natl. Advisory Committee ‘Blood’ (Arbeitskreis Blut) 
of the German Federal Ministry of Health 

 
The following supplement to the recommendation (Votum) V 38 was adopted at the 66th session of the 

Natl. Advisory Committee ‘Blood’ held on June 09, 2008: 

 
Reduction of septicemia risk in the use of thrombocyte concentrates 

 
Since 1995 the Advisory Group Blood (AG Blood) has been regularly promoting improve-
ments in acquisition of blood and preparation of blood components with regard to prevention 
of bacterial induced transfusion reactions. 
  
The minimal requirements for determining sterility of blood components laid down in Rec-
ommendation 16 of the AG Blood from 1997 define unified test conditions. These represent a 
prerequisite for the comparability of data obtained throughout all of Germany in the years 
1998, 2001 and 2005/2006 regarding contamination rates of various blood components. These 
data show a significant reduction in bacterial contamination rates, particularly after introduc-
tion of pre-donation sampling introduced in Recommendation 27 of the AG Blood. Altogether 
there has been a reduction in bacterial contamination rates in recent years, e.g. in erythrocyte 
concentrates (EC) from 0.15% in 1998 to 0.029% in 2005/2006. 
 
Nonetheless, hemovigilance data from spontaneous reporting show that to this day severe 
septic transfusion reactions still occur in Germany (Table 1). Compared to EC and fresh fro-
zen plasma (FFP) thrombocyte concentrates (TC) have the highest risk of bacterial contami-
nation. In published data from bacterial screening the rate of contamination of TC extends 
from 0.01% [1] to 0.72% [2], depending on the method used. The most recent quality control 
data obtained from all transfusion facilities in Germany show a contamination rate of 0.15% 
for both pool and apheresis TC at the end of shelf life. 
 
The aim of the study presented here is the identification of risk factors for severe septic reac-
tions in TC transfusion. The resulting recommendation should be achievable using established 
methods and should not lead to a restriction in patient care. 
 
Spontaneous assessment of transfusion induced bacterial infections according to the 
German Pharmaceutical Act (AMG) and the Transfusion Act (TFG) 
 
Between 1997 and 2007 the Paul Ehrlich Institute received 145 spontaneous reports involving 
suspected cases of bacterial infections transmitted by blood components. In 68 of those cases 
a causal connection was deemed likely or was confirmed and 34 of those cases involved TC.  
In 20% of the cases it was not possible to make a final evaluation of the report. Altogether 9 
cases ended fatally, 4 resulting from transfusion of EC and 5 from TC. In EC the causative 
agents were Serratia marcescens, Staphylococcus aureus and Yersinia enterocolitica (2 
cases). In the cases of fatalities caused by TC Klebsiella pneumoniae (2 cases), Staphylococ-
cus aureus, Staphylococcus epidermidis und Streptococcus pyogenes were isolated. The 5 TC 
that led to fatal septicemias were transfused on the fourth day (1 case) or fifth day of storage 
time.  
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Table 1:  Data on transfusion transmitted bacterial infections reported spontaneously to the 
Paul Ehrlich Institute (Reported according to Paragraph 16 TFG and Paragraph 63 AMG) 
 
 

1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 ∑ 

Suspected cases 5 18 10 10 15 17 11 8 25 16 10 145 

Confirmed 4 11 5 2 8 6 6 5 10 6 5 68 

Fatalities subse-
quent to EC 
Transfusions 

2 2 0 0 0 0 0 0 0 0 0 4 

Fatalities subse-
quent to TC 
Transfusions 

0 0 0 1 0 1 1 1 1 0 0 5 

 
 
In regard to risk evaluation it is important to note that within the observed time period ap-
proximately ten times more EC (about 4 million) was transfused than TC (300,000 to 
400,000). This indicates that the risk of a serious transfusion transmitted bacterial infection is 
highest for TC.  
 
 
Strategies for risk reduction 
Screening for bacterial contamination using culture methods 

Complete screening of all TC for bacterial contamination has been introduced on large scale 
in the Netherlands and in the USA. Samples of all TC are tested for the presence of bacteria 
by means of culture methods. Samples are taken at the beginning of the storage period and the 
preparations must be free of bacteria at the time of transfusion (“negative to date” concept). 

In order to evaluate this concept publications from 2004 to 2007 were chosen that reported on 
systematic screening of TC for bacterial contamination by cultural methods [1-7]. Published 
data from a total of more than 1.4 million tested TC show: 

• There is no unified technique for the screening of bacterial contamination in TC. Differ-
ences exist in e.g. testing methods, the time point of sampling, sample volume and in the 
product release procedure.  

• The frequency with which potentially contaminated TC were detected was variable. In 
only a small number of cases were the results confirmed in a second culture. A number of 
the confirmed positive TC could be eliminated from use in transfusion.  

• Other TC that were transfused as “negative to date” and were later found confirmed posi-
tive. Less than 1% of the recipients of these TC developed clinical symptoms of bacterial 
infection and none of those developed serious reactions.  

• In the studies analyzed here a total of 20 cases of septic complications were described that 
were caused by TC and for which no reactive results were found in bacterial culture. Six 
cases were fatal and in all of these cases TC were transfused that had been stored 4 days 
or longer after the blood was drawn.  
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In summary, the predictive value of the “negative to date” concept does not live up to expec-
tations. Particularly serious is the fact that false negative results must be considered inherent 
to the system. The sensitivity of the culture method for detection of bacterial contamination is 
inevitably dependent upon the time point of sample withdrawl. With low initial contamination 
of only a few organisms per preparation it is likely that the sample taken will not contain any 
bacteria leading to a negative result. Collecting the sample at a later time point would allow 
for proliferation of the bacteria in the preparation. This is, however, not feasible in practice 
because of the short shelf life of TC and the length of time required for automatic culturing 
techniques. 

Screening for bacterial contamination by means of rapid testing procedures 

Methods that detect bacteria without growth in culture lack sensitivity, however they can pro-
vide very rapid results [8]. The samples must be taken as late as possible after preparation of 
the product thus allowing the contaminating bacteria time to multiply adequately in the TC. 
This virtually rules out the possibility of testing in the donation facility. Testing just prior to 
transfusion would be optimal for the use of rapid methods, however it would make special 
demands on the laboratory of the facility in which the patient is being treated. There is not yet 
adequate practical experience with any of the rapid techniques available (e.g. flow cytometry, 
nucleic acid amplification techniques (NAT), antigen detection). Therefore, it is not presently 
possible to recommend any of these methods. 
 

Pathogen inactivation 

 
Pathogen-inactivated thrombocyte concentrates have only recently been approved for use in 
Germany. These techniques are based on inactivation of bacteria by treatment with amoto-
salen/UV-light, which has been demonstrated effective against relevant causative agents in a 
number of studies [9]. It is known that only spore forming organisms cannot be fully elimi-
nated by this method. The number of pathogen inactivated TC used world wide is not yet 
adequate to allow estimation of the risk of residual bacterial contamination.   
 

Conclusions and consequences  

The literature analyzed here describes results of bacterial screening based on the concept of 
“negative to date,” whereby samples were taken for cultivation within a short time period af-
ter donation. The data show that transfusion-related deaths cannot be completely avoided by 
this method. Introduction of screening for bacterial contamination by culture using the “nega-
tive to date” concept cannot be recommended. 

Without doubt the greatest risk involves use of TC at the end of shelf life. In order to reduce 
the danger of a fatal transfusion reaction caused by contaminated TC the shelf life for TC 
should be limited to 4 days (4 x 24h) beginning at midnight on the day the blood was drawn. 

Concurrently the rules laid down in this recommendation (Votum) unify the useful life span 
of TC in Germany. Previously, this time span, dependent upon the date of the initial registra-
tion, was limited to between 120 hours and a maximum of 144 hours. 

The shelf life of TC in Germany is reduced by barely one day in accordance with this recom-
mendation. As a consequence the risk of transfusion related septicemia is reduced without 
causing undue difficulties in patient care. 
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The physician responsible for transfusion must also take measures to reduce septicemia in the 
use of thrombocyte concentrates. Therefore quality control measures must be made manda-
tory: 

- visual inspection of the preparation to detect contaminated TC before they can be 
transfused, 

- proper transfusion technique in order to avoid secondary contamination, 
- close and frequent patient monitoring to detect first signs of septic reaction in or-

der to be able to take adequate measures.  
 
Outlook 
 
Avoidance of septicemia following transfusion of TC is not only the responsibility of the 
manufacturer, but also of the physician performing the transfusion. To this end it is necessary 
to substantiate the general specifications laid down in the hemotherapy guidelines. Further-
more, it is essential to establish a standard that describes documentation, reporting and clarifi-
cation of suspicious cases. 
 
At the same time a study should be carried out to determine whether newly developed test 
methods for rapid detection of microorganisms (flow cytometry, NAT or other techniques) 
are suitable for the avoidance of serious transfusion reactions. 
 
As soon as adequate hemovigilance data are available a final valuation must be made con-
cerning the residual bacteriological risk with transfusion of pathogen-inactivated TC. 
 
This manuscript was adopted by the Natl. Advisory Committee ‘Blood’ on 09.06.2008. It was 
comprised by the members of the subgroup „Bacterial safety if Blood components”  
Dr. Gabriele Walther-Wenke, Dr. Jochen Hoch, Dr. Margarethe Heiden, Prof. Dr. Carl H. 
Wirsing von König, PD Dr. Markus Funk, Dr. Britt Hornei, Prof. Dr. Walter Däubener 
 
Literature 

 
1 Ramírez-Arcos S, Jenkins C, Dion J, Bernier F, Delage G, and Goldman M. “Cana-

dian experience with detection of bacterial contamination in apheresis platelets.” 
Transfusion 2007; 47: 421-429. 

 
2 te Boekhorst PAW, Beckers EAM, Vos MC, Vermeij H and van Rhenen DJ. “Clini-

cal significance of bacteriologic screening in platelet concentrates.” Transfusion 
2005; 45: 514-519. 

 
3 Larsen CP, Ezligini F, N. O. Hermansen NO, Kjeldsen-Kragh J. “Six years’ experi-

ence of using the BacT/ALERT system to screen all platelet concentrates, and addi-
tional testing of outdated platelet concentrates to estimate the frequency of false-
negative results.” Vox Sang (2005) 88, 93–97 

 
4 De Korte D, Curvers J, de Kort WLAM, Hoekstra T, van der Poel CL, Beckers 

EAM, Marcelis JH. „Effects of skin disinfection method, deviatoion bag, and bacte-
rial screening on clinical safety of platelet transfusions in the Netherlands.” Transfu-
sion 2006; 46:476-485. 

 

 Page 4 of 5 



 Page 5 of 5 

5 Kleinmann DH, Kamel HAT, Harpool DR, Vanderpool SK, Custer B, Wiltbank TB, 
Nguyen K-A, Tomasulo PA. “Two-year experience with aerobic culturing of 
apheresis and whole blood-derived platelets.” Transfusion 2006; 46:1787-1794.  

 
6 Eder AF, Kennedy JM, Dy BA, Notari EP, Weiss JW. Fang CT, et al. “Bacterial 

screening of apheresis platelets and the residual risk of septic transfusion reactions: 
the American Red Cross experience” (2004-2006). Transfusion 2007; 47:1134-1142. 

 
7 Schrezenmeier H, Walther-Wenke G,Müller TH, Weinauer F, Younis A, Holland-

Letz T, et al. “Bacterial contamination of platelet concentrates: results of a prospec-
tive multicenter study comparing pooled whole blood–derived platelets and aphere-
sis platelets.” Transfusion 2007; 47: 644-652. 

 
8 Montag T. „Möglichkeiten und Grenzen des Screenings von Thrombozyten-

Konzentraten auf bakterielle Kontamination.“ J Lab Med 2006; 30 (2): 60 – 65. 
 

9 Knutson F, Alfonso R, Dupuis K, Mayaudon V, Lin L, Corash L, Högman CF 
Photochemical inactivation of bacteria and HIV in buffy-coat derived platelet con-
centrates under conditions that preserve in vitro platelet function 
Vox Sang 2000; 78: 208-216 


