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Introduction

Transylvania, "the land beyond the forest", is a remote region of Eastern Europe bounded by the Carpathian mountains in the north and east, the Transylvanian Alps in the south and the Bihor mountains in the west. Ceded to Romania in 1947, the region is building upon its agricultural and mining heritage in an attempt to improve its economy and infrastructure. 

A government funded health service, the Transylvanian Health Service (THS), exists in the region. The THS requires a large supply of blood for transfusion during planned and emergency operations. Large quantities of transfusable blood are supplied by the region's own blood service, the Transylvanian Blood Service (TBS). Despite an enthusiastic amateur tradition of blood transfusion in the region, the supply of blood often falls short of the demand, leading to the purchase of blood from outside the region, a cost that the THS can ill afford. In an attempt to manage this shortfall, an annual estimate of the quantities of blood of each group likely to be required by the THS is agreed with the Transylvanian Blood Service (TBS). A monthly monitoring of the supply of blood actually received from donations against the estimated supply is carried out by the TBS.

The TBS, which supplies the THS with the majority of its blood, is aware that there is great potential to increase the quantity of blood that can be made available to the THS (and possibly even for export to generate valuable revenue).

Collecting Blood

The TBS collects approximately 600,000 units of blood from its 400,000 registered donors in a year. Blood is collected from registered and new donors through a number of mobile Blood Transfusion Units that travel the region, setting up in village halls, community centres, workers’ clubs and similar venues to run Donor Sessions. Each Donor Session lasts one day (daylight hours only) and is preceded by a poster campaign to publicise the event a fortnight in advance. Donor sessions are scheduled in each venue on average twice per year, although urban venues may be visited more frequently. All venues are currently provided free of charge. The availability of each centre for the dates of the planned Donor Sessions has to be checked with the nominated contact for each venue. This is done from the central TBS offices, usually one year in advance of the planned Donor Sessions. If, for some reason such as the annual Brasov Jazz Festival or the Mediaeval Art Festival in Sighisoara, a venue is unavailable for the required dates, either a new venue is found in the same area or the dates are rearranged. The availability of each venue is confirmed by the TBS central office three weeks before the planned session. If for some reason the venue is no longer available for the planned Donor Session, the session is cancelled and the poster campaign does not take place.  After a Donor Session has taken place, a letter of thanks is sent to the nominated contact for each venue. As a big thank you, an illuminated display plaque is sent to the contact after a venue has hosted its 25th session.

Donors and potential donors are not notified individually of Donor Sessions taking place in their area, but instead rely upon the poster campaign and advertisements on local radio stations to find out about when and where they can give blood. 

No computerised system exists to manage the records of donors. Each donor has an individual record card that records the date of each blood donation (in Transylvania a donor may normally only give blood when 6 months have elapsed since the last donation) and the results of any laboratory tests that have been carried out on the donor’s blood. Tests are performed for HIV, Hepatitis B and C and syphilis. A test for CJD (variant Cruezfeldt-Jakob Disease) is being considered but has not yet been implemented. Due to the high cost of these tests (which are performed by a separate, commercial company), only donors who are at risk of these diseases have their blood tested. The risk factor is assessed from a questionnaire completed at the Donor Session. There is no guarantee that a donor is telling the truth, no link to other agencies who may know of at-risk donors and no routine sampling of donors who allege to be not at risk. If a donor is deemed to be at risk, their record card is marked accordingly, as is the blood donated at the session. 

Blood from a new donor is tested to determine their precise blood group. Only the major blood groups of O, A and AB are currently dealt with. Other blood groups are not considered for donation and transfusion. This occasionally results in patients with rare blood groups dying. A more accurate tissue typing test is being considered (due to some rare but unfortunate type mismatches that have led to terminal complications with recipients of donated blood) but the cost is currently prohibitive.

A Blood Donation Session

Assuming that a venue has been confirmed, TBS staff are allocated to the session and each one notified some weeks in advance. Staff required to run a session include:

· At least one registered nurse to oversee more junior staff

· A number of specially trained TBS Blood Donation Operatives (BDOs) to care for donors before and during the donation, to carry out on-site tests and to ensure the correct handling and storage of the donated blood

· A number of clerical staff to administer the donor records

· A number of domestic staff to clean, polish mirrors, make tea, provide biscuits and also arrange the traditional Transylvanian greeting garlands of the local plant Allium Vineale 

· A driver for the wagon containing equipment (folding beds, pillows, blankets, urn, signs etc), consumables (dressings, testing kits, blood bags, tea, biscuits, pens, pencils etc) and also the wheeled filing cabinets containing the donors' record cards.

· An armed security guard to oversee the stored blood (disappearing units are not uncommon in the region - in fact an entire session’s donated units were once stolen by cloaked bandits in a nocturnal raid)

Following an unfortunate and highly publicised death of a donor from anaphylactic shock last year each session must now also have one qualified doctor on duty at all times.

Donors are welcomed at the session and given a risk assessment questionnaire to complete. If the risk is acceptable, a small blood sample is taken and checked for anaemia. Donors who fail this test are given advice on diet and are asked to return to the next session in six months time. Donors who pass this test donate a unit (about 400g) of blood in a relatively painless process. A BDO sits with the donor at all times. 

The date, time and venue of donation is entered onto the donor record card and also written on a sticky label that is then stuck to the unit of blood. If the blood group is known (from the record card of existing donors) this is also marked on the label stuck to the unit itself. The unit is stored in a refrigerated section of the TBS wagon prior to shipment to the central storage depot at the end of the donation session. For donors where the blood group is unknown, the label on the unit is marked accordingly, together with donor details, and stored separately, for later testing. The blood group, once determined, is eventually marked on the donor record card. Donors who attend a session away from their usual centre are treated as if their blood group is unknown.

When a donor has completed their donation, they rest for 10 minutes and are then provided with hot tea (to replace fluid loss) and a biscuit, often chocolate coated.

The Central Blood Storage Depot

When a Donor Session is complete, the blood units are brought to the Central Blood Storage Depot where they are unloaded into a very large refrigerated room. The units are sorted according to those that need testing (stored in area T) and those that are destined for transfusion. The units for transfusion are sorted into blood group and stored in areas O+, O-, A+, A-, AB+ and AB-.

Units for testing are collected weekly by the testing company. They charge for this service on a monthly basis, the charge depending upon the number of units tested and the nature of the tests carried out.

Units that are returned from testing are either disposed of (if unsuitable) or stored with the rest of the units destined for transfusion. A record is kept of donors whose blood is not usable. A copy of this is sent to the TBS central office where the relevant entry is, usually, made on the donors record card.  A record is kept of the blood groups of new donors which is also sent to the TBS central office for entry onto donor record cards. As donor record cards are required by the teams running the Donor Sessions, they are only available at weekends for updating. No Donor Sessions can run when the cards are being updated. 

Blood is collected daily directly from the storage depot for shipment to the THS. A large van arrives with a requisition order from the THS detailing the number of units of blood to be collected, by blood group. These units are gathered together, checked that they are not out of date and are loaded onto the van (blood is stored and shipped on a first in, first out basis). If blood is not immediately required by the THS it is stored on hospital premises. No blood that has been shipped from the Central blood storage unit is ever restocked upon return. Due to a poorly managed rotation system, there is significant wastage due to blood going out of date before it is supplied to the THS.

The task

The TBS Chief Executive, Dr Vlad Tepes and Operational Director Dr Acula recognise that the operations of the TBS could potentially be greatly improved by the introduction of new technology, reducing the administrative burden, increasing the quantity of blood donations and improving the quality of the blood reaching the THS.

The TBS has also been subject to an independent review of their operations by Dr van Helsing of the Transylvanian Region Independent Audit Division (TRIAD). The findings of this report highlight the concerns of the major stakeholders of the TBS. These include:

· concern about the inability of hospitals to track blood back to the individual donor - important in cases of transferred illness

· concern about the lack of testing for diseases such as HIV, CJD, hepatitis and syphilis

· criticism of the quantity of blood going "out of date" and having to be destroyed 

· concern about falling donor numbers and the subsequent inability of the TBS to meet the needs of the THS

Dr Acula has commissioned your group to produce a report detailing the results of a structured analysis of the current processes, data requirements, problems and requirements involved in administering blood donation in Transylvania. Your report will, at a later date, provide the basis for the design of a computerised system to support some or all aspects of TBS operations. 
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Appendix A - Example Donor Record Card

	Donor Name
	Mr Peter Cushing
	Blood Group
	AB
	Rh Factor
	+

	Address
	666 Garlic Grove

Scar Borough

Brasov

BR14 88NS
	
	
	
	

	Donation Record
	
	
	
	
	

	Date
	Venue
	Qty
	Remarks

	5.7.1999
	Brasov A
	1
	

	11.1.2000
	Brasov A
	1
	

	18.8.2000
	Brasov A
	0
	Failed anaemia test

	14.2.2001
	Brasov A
	1
	Completed at risk form - HIV risk

	31.03.2001
	Central TBS Office
	
	HIV test negative

	17.08.2001
	Brasov A
	1
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