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2. Session 2: ALTERNATIVES TO CONVENTIONAL BLOOD 
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3) Session 4: PREPAREDNESS PLANS FOR DISASTERS 
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c. Blood supply during Pandemia 
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4) Session 5: Rapid techniques 
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b. Testing for Transfusion-Transmitted Infectious Diseases: 
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ABSTRACT 
Use of blood and blood products in disasters 

Roberto García de Villaescusa MD PhD., M.L. Ruiz Ayala MD PhD. and A. Polo Escriche 
MD PhD. 
Fundación Rioja Salud. Spain  
 

Transfusion support is an essential component of clinical medicine, with transfusion being life-
saving in many acute situations and many chronically ill individuals receiving regular transfusion 
therapy. It is therefore critical that national blood transfusion services (BTSs) recognize the 
potential impact of a disaster on their blood supply systems and put contingency plans in place to 
ensure the maintenance of core services in the event of such disaster. The development of a 
contingency plan to ensure the effective use of available blood when blood stocks have fallen to 
very low levels is critical to ensuring transfusion support for patients on disaster situations. The 
Blood Services Plan concentrates on the impact of a disaster could have on the Blood Services and 
the action necessary to mitigate the impact. As far as possible, the Blood Services will ensure 
continuity of supply but preserving life-saving supplies where necessary. Blood Services will need 
to provide, where possible, a safe environment for donors to donate and for staff to come to work. 
However it is likely that the number of blood donors able and willing to donate will be severely 
reduced. Staffing numbers will also be reduced and activity in some areas will be reduced to 
essential activity only with staff being redistributed in order to support this essential activity. 
Communication will be crucial throughout the disaster both to internal and external stakeholders 
with key messages being developed for different stages of the crisis. 
 
Another key principle of the plan is that shortage can, in most cases, be avoided by reducing the 
current usage of blood through appropriate use programmes. It´s essential the appropriate use of 
blood and the use of effective alternatives in every clinical practice where blood is transfused, 
avoiding the unnecessary use of blood and blood components (fresh frozen plasma and platelets) 
in medical and surgical practice, ensuring that the transfusion was appropriate based on current 
guidelines or standards from professional bodies (Council of Europe, British Guidelines, CAT, 
etc.). Every effort will be made to mitigate the impact on the supply (through targeted collection, 
marketing and media messaging strategies). However, if stocks reduce to such an extent that life-
saving demand is predicted not to be met either immediately or in the coming weeks, then it is 
likely that the Blood Services will have to restrict usage and conserve red cells and components to 
life-saving transfusions only. This may be implemented even before stocks actually fall to critical 
levels. This will be difficult to gauge at the beginning when the precise impact of the disaster is 
unclear and we therefore anticipate modeling the situation in real time.  As more information is 
obtained at the start of the disaster, e.g. the response from donors, impact on demand etc, it will be 
possible to assess the emerging impact on stocks.  
Supporting a Consensus Conference on Appropriate Use of Blood Components in Normal and in 
Disaster situations particularly in relation with regulatory concerns, can be an important tool for 
authorities and health professionals.  
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BLOOD BANKS AND TRANSFUSIONS IN CATASTROPHES�
 
Dra. Emma Castro Izaguirre. Centro de Transfusión de Cruz Roja Española. Madrid. Spain. 

 
Blood Centres must have their own established plan, which is coordinated at local and 
national level, that allows them to respond when faced with any local disaster or terrorist acts 
that affect blood supplies. 

 

To all intents and purposes, catastrophe is a situation which abruptly results in much higher 
than normal requirements for blood products; blockades or restrictions on the capacity to 
collect, process, analyze or distribute blood; or situations which create a sudden influx of 
donors to cover the necessities in another place. 

 
The plan must contemplate important aspects such as: correctly determining blood 
requirements; providing transport for blood from one centre to another, and sending a 
common message to all the country’s blood centres, as well as the general public, about the 
situation of the blood supply in the affected area. 
 
Experience in catastrophes has taught us three important lessons: 

5) Blood collections must be controlled so as not to exceed the real requirements 
6) Blood centres must always maintain sufficient stocks (for seven days) 
7) A national stock coordination plan is necessary 

 
The following assertions must be accepted to satisfy the blood requirements during the initial 
24 hours: 

d) All blood that is initially dispatched should be type O packed red cell 
e) The quantity dispatched to a centre should not exceed the amount of blood required for 

one day (taking all blood types into account) 
f) The initial dispatch of blood products should be carried out by the centre which can 

most quickly deliver them 
 
The majority of situations do not require extensive use of platelets or plasma, and will only be 
necessary in special circumstances. 
 
The plan should develop the following strategies: 

13) Alternative means of communication with hospitals and the coordinating centre. 
14) Alternative means of transport. 
15) Coordination with local, regional and national authorities. 
16) The maintenance of supplies for treating blood. 
17) The maintenance of power supplies, water and telephone services. 
18) The organization of blood donors and volunteers. Crowd control. 
19) Strategies for working with the media. 
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Massive bleeding in trauma and surgery: 

The complex nature of traumatic coagulopathy 
Uri Martinowitz MD, Head, The Institute of Thrombosis and Hemostasis and the National 

Hemophilia ctr., Ministry of Health ,Sheba  Medical Center, Tel- Hashomer and Sackler 

School of Medicine ,Tel Aviv University.  

uriel.martinowitz@sheba.health.gov.il 

 

 Bleeding is a major cause of preventable death in both military and civilian 
trauma, accounting for over 40 -50% of all mortality. The process which begins 
as a “surgical bleed” from injured vessels may rapidly evolve into a  combined 
massive surgical and diffuse “coagulopathic” bleeding from large and small 
vessels, due to early development of  a complex coagulopathy. The severity of 
coagulopathy  is an independent predictor for early mortality, which in the 
presence  of coagulopathy is  above and beyond that expected from the severity 
of injury alone. In recent years we have gained new insights and significantly 
expended our knowledge on the complex process of trauma-related coaguloathy 
and  its treatment. For years the convention was that trauma-related 
coagulopathy is a state of disseminated intravascular coagulation (DIC), a notion 
that blocked  the use of systemic hemostatic agents such as fibrinolytic inhibitors 
, recombinant activated FVII-(rFVIIa), prothrombin  concentrates etc. in these 
patients. Our animal experiments done in collaboration with the Israeli and 
American Armies were the first to challenge that convention. We have shown in 
a severe animal trauma model that despite the similarity of coagulation results to 
those found in DIC, there were no histological findings suggesting DIC even 
administration of large doses of  rFVIIa . Our findings were confirmed, with and 
without rFVIIa, by numerous experimental trauma models. The new insight, 
with the improvement in the understanding of the targeted mechanism of action 
of rFVIIa at the site of injury and the accumulation of experience on safety of 
this drug in hemophilia patients, led to the introduction of rFVIIa in trauma 
patients. The first cases of successful use of rFVIIa in trauma patients with 
“inevitable exsanguinations” reported from Israel, paved the way to a rapid 
expansion of the research and use of rFVIIa and other hemostatic agents in 
trauma, which were considered contraindicated in “hypercoagulable states”�  
Several mechanisms contribute to the complex coagulopathy in trauma and it is 
now clear that abnormalities in the basic coagulation tests (PT, aPTT, 
Fibrinogen and platelet count) are only the tip of the ice burg of a more complex 
and potentially devastating process. Following trauma there is an excessive 
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activation of  the coagulation cascade at the sites of injury which causes a 
accelerate consumption of both coagulation proteins and platelets which in many 
cases are also rapidly degraded by hyperactive fibrinolytic system 
(Hyperfibrinolysis). The administration of large volumes of fluids and multiple 
packed RBC units further dilute coagulation factors and platelets ("Dilutional" 
coagulopathy). In that respect, the use of colloids, in particular high molecular 
weight starch, may directly interfere with fibrin polymerization, platelets 
function and clot strength. Acidosis and hypothermia, which are common in 
severe trauma patients, markedly impairs thrombin generation, fibrin 
polymerization and platelet function especially when coexist. The combination 
of coagulopathy, acidosis and hypothermia has long been recognized as the 
“lethal tirade” of trauma. Since the presence of coagulopathy correlates with 
early mortality, an early and aggressive comprehensive “hemostatic 
resuscitation” addressing its various components, must be adopted. Emphasize 
should be given to the prevention and treatment of hypothermia and acidosis. A 
more judicious use of fluid administration is recommended which should be 
guided by physiological parameters avoiding unnecessary high blood pressure 
(“permissive” resuscitation”) that may cause re-bleeding due to popping out of 
fragile clots. This approach will also minimize dilution coagulopathy and may 
cut down the use of colloids. The common practice for blood component 
therapy, including the threshold hemoglobin for transfusion is currently being 
revised based on new data and the experience of the American Army in Iraq. It 
is suggested that component replacement therapy be given early in the 
resuscitation phase   of severe trauma patients , in ratios of at least 1:1 FFP to 
PRBC (given concomitantly) and some times even higher . Other components as 
cryoprecipitate (or fibrinogen in Europe) and platelets should also be considered 
at the same time.  Recent unpublished data, suggests that hyperfibrinolysis is a 
major challenge early in the course of trauma. The results from several 
controlled trials in various surgical patients, which have shown a significant 
reduction of blood loss, blood requirements and even mortality with the 
preventive use of fibrinolytic inhibitors, have convinced the European Expert 
Panel on the management of bleeding to apply the same approach in bleeding 
trauma patients. This is true for lysine analogues (tranexamic acid and EACA) 
but not aprotinin, which recently had been shown to cause serious and even fatal 
adverse events.  
 Recent data from animal models of dilutional coagulopathy has shown that 
administration of high dose of fibrinogen concenrate can normalize clot structure 
and firmness and decrease bleeding and mortality. Accumulating data from 
cardiac surgery and obstetrics support the important role of fibrinogen in the 
control of massive bleeding. Preliminary animal models and clinical data raise 
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the possibility that the hemostatic concentration of fibrinogen in such cases is 
much higher than recommended by various guidelines, Current recommended 
target of 1gr/L is probably sufficient to prevent bleeding in congenital 
afibrinogenemia patients or control hemorrhage in mild bleedings but it is not 
sufficient in massive bleeding. The natural level of fibrinogen in women before 
births, which is about 5gr/L, is hinting on the hemostatic concentration of 
fibrinogen required to control massive bleeding. This was recently supported by 
data from post partum hemorrhages and cardiac surgery. Fibrinogen was also 
effective in restoring clot structure and firmness in a pig model of severe trauma 
with thrombocytopenia, resulting in a decrease in bleeding and mortality. 
Interestingly, fibrinogen was even superior to pigs’ platelet transfusion, which 
raise the hope that fibrinogen may replace platelets in bleeding 
thrombocytopenic patients. Further studies are required to prove this 
assumption. 
.   
Since our first description in 1999 of the use of rFVIIa in trauma patient a 
growing body of evidence suggests that the drug is a safe and effective as an 
adjunct treatment for massive bleeding in trauma and surgery. Indeed, most 
recent guidelines for the treatment of massive bleeding (American Association 
of Anesthesiology, the European Expert Panel and the British recommendations) 
support its use these patients despite the limited data from controlled trials. The 
use of rFVIIa should probably be considered early in the course of trauma and 
before the deterioration of the patients into an irreversible state.  
It has been shown that “last ditch” use of rFVIIa in trauma and surgery 
successfully controlled the bleeding in most cases but did not prevent mortality. 
It is important to understand that rFVIIa needs certain preconditions for its effect 
such as a certain level of platelets, fibrinogen and other coagulation factors .We 
demonstrated in animal model of trauma and also in trauma patients that rFVIIa 
can bypass the coagulopathic effect of hypothermia but not acidosis. The 
correction of acidosis (at least above 7.2  but preferably higher) restores the 
response to rFVIIa . The preconditions for rFVIIa administration are 
summarized in the Israeli guidelines published 2005 in JTH..  
Finely, since coagulopathy is an important component in the survival of trauma 
patients and since most of the hemorrhagic mortality occurs very early, even 
before the admission to the hospital, it seems rational to start the hemostatic 
resuscitation in the pre-hospital settings. Results from animal model of sever 
liver laceration in the pre-hospital setting suggest that  the use of rFVIIa  alone 
or in conjunction with hypotensive resuscitation  can prolong the survival from 
minutes to hours. In a different fatal model of aortic laceration only the 
combination of the two – rFVIIa and hypotensive resuscitation – could cause 
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prolongation of survival up to several hours. These encouraging data raise the 
hope that early pre-hospital hemostatic treatment may prolong the golden hour 
to few hours and allow for more trauma victims to be admitted to the hospital.  
New protocols of combined pre-hospital hemostatic treatment are currently 
under evaluation by few armies. Emergency hemostatic packs containing 
chitosan hemostatic bandage (Hemcon® USA), bicarbonate, tranexamic acid, 
fibrinogen concentrate and rFVIIa are provided to IDF special operating forces 
of during certain missions.  
Most of the recommendations for the treatment of massive bleeding in trauma 
are based on extrapolation from controlled   clinical trials in surgical patients, 
limited controlled clinical trials and case series/ reports in trauma. Since 
controlled trials in trauma are problematic, difficult and almost impossible to 
perform in the pre-hospital (and especially combat) settings, good animal studies 
that mimic the prehospital phase are of great importance. 
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The Netherlands military blood supply system. Features and experiences in the 
Afghan theater. 

 
Charles C.M. Lelkens, MD, SBB(ASCP) 

Commander (MC), Royal Netherlands Navy  
CO and Medical Director of the Netherlands Military Blood Bank 

 
Even in the twenty-first century the major cause of death on the battlefield still is 
massive blood loss because of trauma. With an increasing involvement in the past 
two decades of the Netherlands armed forces in worldwide armed conflicts, it became 
very clear that having blood products available in theater at all times was of 
absolutely vital importance.  
 
Shelflives of blood components under normal conditions are extremely limited. 
Furthermore, we have to deal with long, vulnerable supply lines and unpredictable 
points in time where these products are needed. Therefore, the Netherlands military 
blood supply was build around a system of frozen blood components of universal 
donor red cells, plasma and platelets. 
 
A -80ºC frozen inventory of the most essential blood components readily available 
after thawing (and washing if required ), enables us to safely reduce shipments and 
abandon the backup “walking blood bank”, without compromising the availability of 
blood products in theater. Moreover, all thawed (washed) blood products are in 
compliance with international regulations and guidelines.   
 
Since August 2006, when the Netherlands started to participate in the ISAF / OEF 
mission in Afghanistan, more than 400 patients have been transfused with some 
2500 units of frozen blood components, without any untoward effects.  
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          Earthquake and blood supply – A challenge  
           Vered Yahalom MD 
                Magen David Adom, National Blood Services, Israel 
An earthquake is a natural disaster that turn into a demanding event for the local blood banks 
and Blood Centers, according to its location and consequences.  
Estimating the risks, evaluating the gaps, establishing a contingency plan and performing 
simulation of such an event will increase the preparedness of national blood services and 
hospital blood banks for an unexpected chaotic event that can not be predicted (yet) nor 
prevented. Preparations for such an event need to address many logistic issues as well as 
medical and psychological aspects including: 

1. Knowledge of the vulnerable areas in each country  
2. Modes of construction 
3. Density and type of population  
4. Infrastructure of the Blood Center & hospitals 

a. Need for reinforcement of non constructive elements 
b. Power supply 
c. Water supply 
d. Testing equipment  
e. IT & Back up systems 

5. Alternative communication plans 
a. Blood Centers  & Hospitals 
b. Different blood center sites 
c. Employees 
d. Donors 
e. Volunteers in the country & abroad 
f. Government & other organizations in the country & abroad 
g. Media 

6. Alternative transportation plans  
7. Evacuation plans & alternative site for blood services/ hospital blood banks including 

plans, establishing of SOP’s, training and the need for increased personnel.   
8. Donor issues: 

a. Need for increased donations 
b. Need for selective blood types donations 
c. No need for increased donations 

9. Blood Supply  
a. Amount of blood /patient 
b. Components required 
c. Alternative blood suppliers 

10.  Supplies 
a. Supplies for blood donations (Blood bags, Hgb cue vets etc.) 
b. Testing Reagents & other laboratory supplies 
c. Food & water workers 

11.  Shelter & Psychological support 
a. Workers & Volunteers 
b. Workers & Volunteers Families 
c. Donors 
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Field-oriented rapid diagnostics for early diagnosis of HIV infection 

 
Baruch Rivetz, PhD 

Orgenics LTD, Yavne, Israel  
 

Despite decades of aggressive prevention efforts and advances in effective treatment, HIV 
infection and AIDS as a sequential outcome remains a worldwide pandemic.  Primary (acute) HIV 
infection can display as a common febrile illness with nonspecific symptoms, hence, it may lead to 
inadequate and misdiagnosis. Patients are typically highly infectious during the early stages of the 
acute phase due to enormous viral burden in blood and genital secretions. An estimated one-
quarter to half of those infected patients are unaware to their status and put others at risk. These 
estimates are even higher in poor-resource areas with no central labs. Traditional HIV screening 
that is mostly aimed at detecting later stages of infection frequently fails to detect these highly 
infectious individuals. Therefore, establishing the diagnosis of primary HIV infection is clearly of 
public health importance and it is essential to enable opportunities to halt further transmission and 
obtain therapy that improves morbidity and mortality for infected patients. 
 
Orgenics LTD, currently a professional diagnostics division of Inverness Medical Innovations, 
Inc., has 25 years of experience in the development of rapid in vitro diagnostics for infectious 
diseases. Along the years, Orgenics developed various serological assays for HIV infection on 
rapid diagnostic platforms aimed at low-equipped or non-laboratory settings and point-of-care 
testing.  Recently, addressing the limitations of the existing rapid tests in detecting early infection, 
on one hand, and limitations of the HIV 4th-generation machine-dependent assays, on the other, 
Orgenics developed two rapid 4th generation test devices, which simultaneously detect antibodies 
and antigen and differentiate between them. One test, ImmunoComb HIV 1&2 TriSpot Ag/Ab, 
distinguishes between HIV-1 and HIV-2 antibodies and HIV p24 antigen. This test kit 
accommodates up to 36 samples, does not require additional instrumentation and therefore is 
deployable in multiple settings, from centralized laboratories and blood banks to remote point-of-
care test locations. The second test device, Determine® HIV-1/2 Ag/Ab Combo, is an individual 4th 
generation HIV lateral flow assay that provides clear visual results in twenty minutes. The 
performance of both assays, demonstrated in an extended series of clinical trials, showed the 
capability of detecting HIV infection earlier than HIV antibody-only tests do and of identifying 
those who are acutely infected with HIV. This is achieved by detecting separately the presence of 
viral p24 antigen before the appearance of antibodies to the virus, a feature that most of the current 
4th- generation assays fail to deliver since they provide a single combined undifferentiated signal. 
Moreover, the sequential use of these tests, the Determine® HIV-1/2 Ag/Ab Combo as an initial 
screening test and ImmunoComb HIV 1&2 TriSpot Ag/Ab as a confirmatory test, can provide a 
field-oriented and economical alternative laboratory based tests.  
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Frozen and freeze dried blood in disasters 
 
Arav Amir, Core Dynamics, Israel 
 
RBC units are routinely transfused as a life saving treatment for multiple clinical indications 
ranging from the treatment of acute bleeding during surgery or trauma, to the treatment of 
chronic anemia and different forms of cancer. Today, most RBC units are preserved in liquid 
state for a maximum duration of 42 days, depending on the additive solution used. Less than 
1% of the collected blood is frozen for long term storage. The cumbersome process required 
for adding glycerol to a unit and the necessity to wash it upon thawing due to its toxicity is a 
time consuming, cumbersome and expensive process. As a result of the long washing process 
frozen thawed RBCs units cannot be used in acute scenarios such as a battle field or disaster 
areas. In addition, transportation of frozen units is expensive and introduces logistic 
challenges. 
Core Dynamics (CD) goal is to develop a frozen and a freeze dried RBC unit which is safe, 
easily transportable, and ready for use upon rehydration. 
CD has developed a novel freezing device (aka MTG), which is based on the principles of 
directional freezing. The MTG allows for improved control over ice crystals morphology 
during the freezing process. This freezing device enables successful freezing in the absence of 
cryoprotectant agents (CPAs) such as glycerol, DMSO, ethylene glycol and others. 
Overcoming this issue has created a new opportunity for freezing RBCs without glycerol and 
hopefully enabling the freeze drying of RBCs. In addition, we have developed a dry thawing 
device (DTD) which enables the thawing of 500ml samples within 2 minutes. A proprietary 
freezing solution based on saline supplemented with a sugar and an antioxidant, both non-
toxic ingredients as been shown by early pre-clinical studies, has been developed as well. 
Experiments performed with RBCs units showed 100% recovery of the cells with less then 
3% hemolysis after freeze thawing in the absence of CPAs using CD freezing and thawing 
devices. Furthermore, Autologous transfusions of fluorescent labeled 0.5L samples performed 
on donkeys that were labeled with a fluorescent marker showed an in vivo recovery of 80% of 
the thawed RBCs 24 hours post transfusion and that the cells have maintained in the animals 
circulation for 3 months, equivalent to non frozen labels units.  
Initial experiments performed on freeze drying small volumes of RBCs samples showed ATP 
and 2,3 DPG values similar to fresh samples but RBCs that were stored in hypothermia with 
CPDA-1 solution showed reduced ATP and 2,3 DPG values. 
RBCs that were frozen and freeze dried had maintained their typing upon thawing or 
rehydration. 
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USE OF BLOOD AND BLOOD COMPONENTS IN OUT-OF-HOSPITAL MEDICAL 
EMERGENCIES 

 
I. Rodríguez Miguel. 
Emergency Medicine, SAMUR –MADRID-PC, Spain 

 
ABSTRACT 

 
SAMUR-PC is an out-of-hospital Emergency Medical Service in Madrid that deal with the medical response in 
emergency situations in the streets and public facilities inside the metropolitan area. This include the medical 
response to mass casualty incidents with seriously injured victims involved. 
SAMUR-PC attended to over 120.000 emergencies in 2007. In the last 5 years, 2095 victims of major trauma 
(ISS>15) has been assisted. 
In recent years, there has been a research effort in the knowledge of the physiopathology and treatment of 
hipovolemic shock. However, the basics of the treatment of these patients have changed little over the last years. 
They are still the control of external blood loss, to correct hypovolemia and restore tissue perfusion. 
SAMUR-PC is considering the possibility of implementing the use of blood and blood components in the 
management of patients with major trauma. 
The study makes a review of the bibliography supporting the idea and lists the technical, logistical and legal 
drawbacks to face. 
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Management of a National Blood Inventory in Peace and Disasters - The Israeli 

Experience 

 

Eilat Shinar MD1 , Vered Yahalom MD1   and Barbara G. Silverman, MD, MPH2 

1Magen David Adom National Blood Services, and 2Maccabi Healthcare Services, Israel 

 

 Blood services worldwide must be prepared to meet surges in demand for blood components, 

needed by casualties of domestic disasters and acts of terrorism. Israel’s national blood 

service, operated by Magen David Adom (MDA), has extensive experience managing blood 

collections and supply in emergencies. This review summarizes the structure and function of 

MDA’s national blood program, and relates its’ experience to other practices that have been 

reported in the medical literature. 

Between 2000-2005, 7497 victims (85% civilians) were involved in 1645 terrorist attacks in 

Israel. On-site triage resulted in 967 (13%) who died at the scene, 615 (8.2%) that had severe 

injuries, 897 (12%) were moderate and 5018 (67%) mild. Requests for blood averaged 1.3 

blood units and 0.9 components/casualty, or 6.7 units and 4.5 components/ severe and 

moderately injured. Public appeals for blood donations were managed centrally, to match 

supply with demand and prevent wastage. 

This experience illustrates the advantages of a comprehensive program for managing blood 

operations in emergency situations.  A coordinated national program can stabilize in-hospital 

inventories during routine activities, ensure instant access to precisely defined inventories, 

facilitate sufficient supply in times of disasters, and minimize outdating and wastage.  
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Rapid Blood Grouping Using Lateral Flow Device with Stable End-Point without 
Centrifugation 

 
M. Písa
ka 
Reference Laboratory for Immunohematology 
Institute of Hematology and Blood Transfusion 
Prague, Czech Republic 
 
 

Blood grouping, especially AB0 and RhD determination, is critical for the blood 
transfusion compatibility.  

Correct AB0 type of the donor and recipient blood prevents acute intravascular post-
transfusion hemolytic reaction which could have potential of fatal outcome in case of 
incompatible transfusion.  

Matching for RhD /the most immunogenic antigen of red blod cell/ and eventually for 
other clinically important antigens /other Rh, Kell/ could prevent or reduce delayed post-
transfusion hemolytic reaction /extravascular/.  

Transfusion service centres and hospital blood banks are now performing the blood 
grouping on semi- or fully automated instruments, based on different principles /agglutination 
with centrifugation is the most common, others are agglutination  by sedimentation, 
agglutination with magnetisation of red cells, column (gel) test and solid phase test/. All these 
test are highly accurate but dependent on complicated instrumentation, precise organisation of 
sampling and identifying samples and computer and electricity supply. Most of above 
mentioned tests are also available in manual versions, but these are also dependent on 
availability of electricity power at least.  

On the other hand a simple alternative is long time available: slide test using mixing 
drops of blood and reagents on glass, ceramic or plastic surface. But this test has many 
disadvantages /infectious risks, possible cross-contamination, dots drying, missing of weak 
reactions, difficult reaction identification and result documentation/.  
 

A new rapid method has been recently developed: lateral flow assay providing a stable 
end-point results without centrifugation within minutes. Currently the „MD Multicard“ for 
simultaneous AB0, RhD, Rh subgroups and Kell determination is available. This „credit card“ 
size format device contains potent and highly sensitive monoclonal antibodies /CE certified/. 
The typing procedure is very simple. Only blood sample and one diluent solution is needed. In 
first step the blood diluted in specific solution is added to application zone of the card 
followed by addition of the same solution after 30 seconds. Distinct results are visible during 
few /cca 2/ minutes and remain stable for very long time /depending on storage conditions – 
in 2-8°C for several months/. 

This new test is highly sensitive and specific. Several evaluation studies were 
performed in blood transfusion centres including our institute. The test is sufficiently rapid 
and robust and thus suitable for emergency diagnostics and for work in conditions when 
electricity supply is limited. 
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TEG – MONITORING & TREATING BLEEDING PATIENTS 
Naomi Rahimi-Levene MD, MHA 
Director of the Blood Bank, Assaf Harofeh Medical Center, Zerifin, Israel 
 
The hospital Blood Bank is a transfusion service, providing blood in every day life, but also in 
extreme situations.  Disasters are unexpected, their extent is unpredictable and therefore one 
must prepare in advance for the worst scenario.   In a catastrophic event many massively 
bleeding patients will have to be treated simultaneously, sharing available resources.  
Conventional blood tests will not provide a swift enough answer to guide decision making as 
they can be lengthy and do not necessarily represent the in vivo picture. 
Thromboelastograph (TEG) is a technology demonstrating clot formation and strength. 
Historically TEG has been used for monitoring open heart surgery and liver transplants. In our 
hospital TEG is performed in the blood bank and can be viewed online in remote sites 
(including the operating theater).  The anesthetists have been tutored in interpreting the TEG 
and in a short time the need for FFP, cryoprecipitate (fibrinogen) and platelet concentrates can 
be assessed, allowing prompt on time decision making.  In an event in which communication 
online is cutoff the TEG can be transferred and setup in the operating theater, allowing 
decision making on the spot.  The test can be repeated until the patient is stabilized and has 
received proper replacement therapy.    
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THE ACTUAL PRACTICE OF BLOOD CRISIS POLICY IN THE CZECH REPUBLIC 

Lt.Col. Milos BOHONEK, MD, PhD, Central Military Hospital Prague, CZ  

 
In the Czech Republic, which has over 10.000.000 inhabitants, there are collected and 
transfused about 450.000 RBC units / year. The blood collection and processing are 
performed on relative close system of 65 blood centres, with 2.500 – 30.000 collections of 
whole blood units annually.    
Based on the Resolution of the Czech Republic National Security Council   (Res. No 19 from 
April 15th. 2008) was the Ministry of Health and Ministry of Defence entrusted with the 
enforcement of “The Crisis Setup of Health System” -   the Method of blood crisis policy. The 
aim is to guarantee sufficient as well as efficient supply of blood products and blood derivates 
in any place of the country during any crisis situation, such as mass accident, disaster, terrorist 
attack or war. The responsible government institute, the Ministry of Health, cooperates with 
the Ministry of Defence.  
The system ensures 7 state “blood crisis centres” (BCC), 1 military and 6 civilian. The central 
role has military blood transfusion centre in the Central Military Hospital Prague, which is 
called “Central informative and logistic centre” (CILC). Each of 7 BCCs is responsible for 
supplying defined territory. BCC must have own system of contracts with local blood banks. 
The important part of the system is transport of blood components during the crisis situations. 
BCCs are responsible for transport, in case of troubles BCCs can ask the Ministry of Health 
for help with the transport coordination. The BCCs have duty to keep at least 200 RBCs and 
200 plasma units and 2000 g of human albumin at disposal for national crisis policy program. 
CILC collects actual information from each BCC about available blood a plasma units. This 
information is updated daily in the morning. In addition, BCCs must have the emergency 
stocks for blood collection (blood bags, tubes) and blood testing: 2000 – 2500 sets, depending 
on BCC territory.  
The important role in this system plays the blood bank with frozen blood in Central Military 
Hospital Prague, which is designed for 3000 units of frozen RBCs group 0. The closed system 
Haemonetics APC-215 is used, RBCs are stored in -65°C in mechanical freezers and shelf life 
after reconstitution in solution AS-3 (Nutricel) is evaluated to 21 days.  
The crisis level could be proclaimed by central or local health care authority or by the 
government. Depending on crisis level the BCC solves it together with CILC on its own level 
or in cooperation with the Ministry of Health. Any crisis status is coordinated by CILC.  
The Method is training periodically; the major accent is put on the communication.  
The first experience with the real functionality of the Method we made in the September 2008 
with the humanitarian supply of RBCs and FFP to Georgia.  
 
 
 


