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BLOOD Transfusion

For many healthcare professionals, the concept of hazardous blood transfusion is defined by con-
cerns about transfusion-mediated disease. Thus it is understandable that the focus during the last
three decades has been on improving blood safety (safety of the fluid) to the extent that we have
seen a significant decline in transfusion-transmitted disease. So it is appropriate now to focus
attention on improving the overall safety of blood transfusion, a complex and multi-step process
that has long been recognized as a significant patient-safety issue (Dzik, 2005). 

By Mark LaRocco, PhD, D(ABMM), and Kathy Brient, MT(ASCP), SBB
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Between 1976 and 1985, the FDA reported 265 transfusion-
related deaths (Sazama, 1990). Over half were caused by acute
hemolytic reactions following transfusion of ABO-incompati-
ble products (Sazama, 1990). Linden’s report of 1998 transfu-
sion statistics further illustrated the frequency of transfusion
errors and their outcomes (Linden, 1999). These included mis-
takes during: (1) blood collection, (2) wristband concordance
verification, (3) blood storage, and (4) specimen labeling.
These patient-safety issues will soon have financial implications
for hospitals when new Medicare and Medicaid provisions are
implemented in 2008 that no longer permit national healthcare
systems to absorb hospital costs associated with transfusion
errors (Federal Register, 2007).

St.Luke’s Episcopal Hospital is a not-for-profit 627 bed tertiary
care teaching facility in the Texas Medical Center in Houston,
Texas. As home of the Texas Heart Institute, the hospital special-
izes in cardiovascular medicine. The hospital transfuses more
than 3,000 blood products per month. Maintaining an adequate
blood supply for patients is facilitated by an in-house blood donor
program that supplies approximately 70% of the blood needs for
the hospital. For the last 5 years, St. Luke’s has been engaged in a
multi-pronged and multidisciplinary effort for enhancing the
safety of blood transfusion. Implementation of new technologies
and process improvements has addressed the complete transfu-
sion cycle including the accuracy of blood product labeling and
tracking, the transportation of blood products to the correct
patient, the accurate identification of the patient at the point of
transfusion, and the appropriate utilization of blood products.
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The American Association of Blood Banks 
has moved to require ISBT-128 labeling by 

all facilities by May 2008.

product codes and data identifiers for each barcode for blood
product identification.

Although blood banks and transfusion medicine specialists
have recognized that ISBT-128 improves the safety of labeling and
tracking blood products, implementation of a new, nationwide
system for blood collection has not been universally embraced.
Many large institutions have been resistant to the logistical and
financial burdens of change. However, the 2006 update to the
FDA’s Blood labeling Industry Guidance standard required all
blood and blood component container labels to include barcodes
for the unique facility identifier, donor number, donor ABO/Rh,
and product code (U.S. Food and Drug Administration, 2006)
This would require facilities to move toward barcode labels that
would allow scanning for blood products prior to administration
similar to that required for medications.More recently the Amer-
ican Association of Blood Banks (AABB) has moved to require
ISBT-128 labeling by all facilities by May 2008. (AABB, 2005).

In 2002, St. Luke’s Episcopal Health System became the first
non-military hospital to adopt the ISBT-128 technology
(Southwick, 2003). Because the St. Luke’s Blood Donor Pro-
gram provides the majority of the hospital’s transfused products
and does not ship products to other hospitals, St. Luke’s was able
to move forward and set the new standards for transfusion safe-
ty in the Gulf Coast region. Citing the elimination “of the pos-
sibility of error”as the prompt toward the system conversion, St.
Luke’s became a leader in the trend toward change, and labeled
all collected blood products with ISBT-128 labels. Early adop-
tion of the improved labeling system was made possible when

Improved Product Labeling and Tracking
ISBT-128

The ABC Codabar system, developed in the 1970s, used linear
barcode technology to encode numeric information. Unfortu-
nately, the quantity of unique barcode numbers was limited,
and further use of the Codabar system risked the possibility of
repetition of blood product identification, creating the danger-
ous potential for serologically distinct blood products bearing
the same label. In 1994, the International Society of Blood
Transfusion (ISBT) revised the standards for information dis-
tribution with regard to transfusion and transplantation
(ICCBBA, 2006) and issued the ISBT-128 specifications with
the recommendation for conversion by 1998. ISBT-128 tech-
nology enhances the information capacity of a simple barcode.
Each product receives a label with a 13-character identifier,
which designates the collection facility, collection year, and
donation sequence number. A two-dimensional data matrix
code then stores the information for use in future machine-
readable and electronic data storage technologies. In addition,
ISBT-128 standardizes the labeling format to provide unique

the Blood Donor Center installed a new electronic information
system that had the ability to collect, reprocess, track donor
infectious disease testing, label, and ship ISBT blood products.
In 2004 the hospital completed installation of software allowing
the Transfusion Service Laboratory to modify and re-label
ISBT-128 products, making St. Luke's Episcopal Hospital the
first US hospital to issue ISBT-128 labeled products for transfu-
sion. In addition, the software included expert logic allowing an
electronic crossmatch process to check for ABO compatibility,
a further enhancement to patient-safety.

Process Improvement for Blood Transport
In late 2006, St. Luke’s adopted Lean process improvement as
its standard operating procedure. The most distinctive project
undertaken during the early months of the hospital’s Lean
campaign didn’t address the normal efficiency and cost oppor-
tunities arising from the world-famous Toyota Production Sys-
tem that the hospital hoped to emulate. The Lean-improve-
ment project associated with the transport of blood between
the hospital’s transfusion service laboratory, cardiovascular
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operating rooms, and cardiovascular recovery room was
focused exclusively on patient safety.

Because of the nature of cardiovascular surgery, patients
often need blood transfusions. At St. Luke’s units of blood for a
given patient are placed in coolers with ice packs and transport-
ed to the operating rooms. The blood units in the coolers have
a “shelf life”of 8 hours before unused units must be returned to
the transfusion service laboratory. Transportation involves pass-
ing the coolers through a number of individuals between the
transfusion service laboratory, cardiovascular operating rooms,
and cardiovascular recovery room. After a near-miss involving
the transportation of the wrong blood products to a patient, a
multidisciplinary team of laboratory technologists, patient care
assistants, nurses, and physicians was formed to examine and
redesign the process of transporting blood products. The team
first examined the current state of blood transport for the oper-
ating rooms and found certain deficiencies. There were points
during transport system where the blood in coolers was not
adequately tracked, with no one having accountability for the
cooler, where it was, or who was responsible for it. There was
also a lack of metrics and controls for recording this informa-
tion. Not only was this recognized as a potential patient safety
issue, the current state resulted in incidents of wasted blood
products when coolers were not returned to the transfusion ser-
vice laboratory within the 8-hour time frame.

The team employed various Lean methodologies including
standardization, job instruction training, metrics for tracking
waste,visual management,5S,and Kaizen (Womack et al.,1996).
The major opportunity for process-improvement came with the
recognition that the old documentation attached to a cooler was
inadequate, consisting of only the patient’s information, return
time and who issued the blood from the transfusion service lab-
oratory. Nothing else was recorded for the duration of the cool-
er’s journey. The documentation form was modified to create a
tracking method, so that every time a hand-off of the cooler
occurred, there would be a “from”signature for the person who
was giving it to someone else,and a “to”signature of the recipient.
Each deliverer and recipient in the transport chain now has to ini-
tial and write his or her badge number on the new documenta-
tion attached to the coolers. At certain points along the way, the
coolers’contents are checked, to make sure they contain what the
label specifies. Now, with more accountability from employees
who transport blood and an auditable paper trail, there’s far less
chance of coolers ending up where they shouldn’t be or blood
products being wasted when coolers are not returned to the trans-
fusion service laboratory in a timely manner. The new process
created better communication among the staff that transports
blood. Similar to a chain of custody, people are now more atten-
tive in making sure the blood gets to its appropriate destination.

Another important improvement came with the elimination
of one of the blood coolers’ stops on the way to the operating
rooms. Just prior to arriving in the operating rooms,patients and
coolers were kept in a pre-operative holding area. Such a layover
for the coolers had no functional value and only provided an
extra chance for errors to occur. Now coolers bypass the holding
area altogether and go directly to the operating room.In the oper-
ating room itself, a simple piece of visual management helped to
secure the coolers where they’re needed most.Formerly, they were
positioned randomly in the room,set down in no particular spot.
Now, a colored-tape footprint on the floor marks the spot where
the cooler has to be placed.With visual management,people rec-
ognize where the cooler should be located and are more apt to ask
questions when it’s not in its specified location.

As of early May 2007, the Blood Cooler Transport
Initiative achieved several important metrics including
97% reduction in late returned coolers, 100% reduction of
platelet wastage due to inappropriate placement in coolers
(platelets must be maintained at room temperature),
100% reduction of blood wastage from the late return of
coolers, and 97% reduction of calls from transfusion ser-
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St. Luke’s Episcopal Hospital used the following products and
services to improve blood transfusion safety:

• Wyndgate-Safetrace Donor system and Wyndgate Safe-

trace TX, Wyndgate Technologies, Sacramento, California

• Cardinal Health Care Fusion™ Transfusion Verification

and Cardinal Health Care Fusion™ Specimen Collection

Verification, both from Cardinal Health, Dublin, Ohio

• HemoConcepts, Eatontown, New Jersey

TECHNOLOGY OVERVIEW

SAFER BLOOD TRANSFUSION
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vice laboratory inquiring about late coolers. But the most
important achievement was the significant reduction in
the occurrence of negative variances associated with blood
transfusion. These negative variances may be thought of as
near misses that occur when improperly transported blood
is brought to the bedside of the wrong patient. Although
other safeguards in place may prevent incompatible blood
from being transfused into the patient (the worst case sce-
nario), these variances represent potential patient safety
hazards that should be eliminated.

Electronic Patient ID Verification for
Blood Administration
The most recent safety initiative completed by St. Luke’s has
been the implementation of an electronic transfusion verifica-
tion system throughout the hospital, which enabled scanning
of products and patients just prior to blood administration.
With the scan of the patient’s armband barcode and the bar-
code label on the blood product, a handheld wireless device
(the system was compatible with the wireless network already
in place) protects patients by confirming patient and blood
product identification at the bedside. The system not only
crosschecks electronic orders to reduce potential for ABO
incompatible transfusion, but also documents transfusion data
in the electronic patient record.

With thousands of transfusions performed monthly, imple-
mentation of electronic verification required a multidisci-
plinary approach involving nurses, physicians, laboratory
technologists, and information management specialists. The
group designed a roadmap for server/wireless installation, soft-
ware configuration, and interface design. Classroom and web-
based instruction as well as one-on-one tutorials provided staff
training. A team of nursing education and laboratory support
staff assisted with pilot studies, roll-out schedules, system
implementation, and training of more than 800 users. Despite
the challenges, the end result is a safer, more efficient, and inte-
grated transfusion process and improved documentation of
every transfusion in the electronic patient record. Transfusion
messages sent from the wireless devices document the actual
transfusion date/time in both the transfusion service laborato-
ry information system and the hospital information system,
providing better audit capability.

The initial step in blood transfusion involves the acqui-
sition of a patient specimen for type and crossmatch so
that appropriately matched blood products are prepared
for transfusion. Accurate patient identification before
specimen collection is paramount. In 2008 St. Luke’s will
launch a specimen collection verification system for doc-
umentation and tracking of blood specimens. Using the
same barcode scan technology described above, this sys-
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Implement Small Footprint, Fast Performance, 
Easy to Use Barcode Label Printers Throughout 
your Workfl ow

• Admissions & Wristband Labeling

• Laboratory Labeling

• Script Label Printing

• Blood and Specimen Collection

Cognitive has been servicing the healthcare 
industry for years with reliable and quality 
barcode solutions that help prevent error, 
improve quality care, and represent a total 
cost savings to your business.

Contact us today to learn more about our healthcare solutions!

A One Printer Technology Solution to 
Drive Patient Safety and Quality Care

800.451.9874
Marketing@cognitive.com
www.cognit ive.com
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