By Marian Mostovy
Contributing Writer

utomated blood analysis techniques enable blood bank IT systems to identify

all compatible unitsin inventory for patients with a confirmed blood group

withnored cell antibodies, so blood units for transfusion can be released
without the need for further testing. Such “electronicissue” saves time, but
transporting the blood units to the site of care may still be subject to delays. Issuing
these units where theywill be used — for example, operating rooms, labor and
delivery areas and emergency departments — can make electronicissue even more
efficient.

The concept of point-of-care technology for issuing red cell blood units —
sometimeslikened to a vending machine for blood — was firstimplemented in the
1990s by hospitalsin Hong Kong and Australia. In 2005, a fully automated system
forelectronic bloodissue at the point of care was developed in the United Kingdom
and Canada.! It was acquired by Haemonetics, Boston, in 2009 and is known today as
BloodTrack transfusion management software.

Although computerized blood issue systems using a “vending style” refrigerator
may be known by different names — operating theatre blood transaction
system (Hong Kong), electronic blood release system (Australia) and electronic
remote blood issue (ERBI) system (United States and U.K.), they share several
characteristics, such as software and hardware to ensure the appropriate unit goes
to the correct patient; unit storage at or near operating rooms and other points of
care; and electronicissue and tracking of products.

While asurvey of six studies on such systems published in 2015 was inconclusive,
the authors noted that specific studies showed positive outcomes and called for
further, more rigorous studies.? A multicenter international study in Transfusion
published lastyear demonstrated that an electronic system got RBC units to patients
more quickly and created workflow efficiencies that saved time and reduced costs.?







Why Remote Issue?

The ERBI system aims to replace amanual one to
improve the safety and efficiency ofissuing blood to
patients who need it quickly.

Inthe traditional blood issue method, clinicians
estimate how many units of blood they might need
forasurgeryand the hospital blood bankissues units
thatare transported to blood refrigerators near the
patientorin coolers thatare manually transported
close to the patient, such as to operatingrooms. “Even
though the current process works pretty well, units
could potentially end up going to the wrong patient
atthewrong time due to errors and breakdowns in
the process,”’said Mark Popovsky, MD, chief medical
safety officer for Haemonetics Corporation, adding
thattheideal scenario is to consistently ensure
that therightblood is always transfused to the right
patientattherighttime.

Popovsky offered one potential scenario, based on
hisexperience as a transfusion medicine specialist.
Duringsurgery, an unneeded unit of blood gets left
inthe cooler. The cooleris notretrieved from the
operatingroom. When the next patientarrives a
halfhourlater, in the urgency of the moment, the
anesthesiologist reaches for the wrong cooler, takes
aunitofblood and transfuses it. Althoughrare, such
anerror could cause ahemolytic transfusion reaction
with potentially serious consequences for the patient.

Rapid care for patients presents another impetus for
enhancing currentblood issue methods. Michael Mur-
phy, MD, FRCP, FRCPath, FFPath, a consultant with
the Oxford University Hospitals, and its blood bank
manager, Julie Staves, saw the need for a system that
released blood at the site of care. With one blood bank
located atitslargesthospital, John Radcliffe, Oxford
wanted to make blood available quickly for patients
who were already eligible for electronic issue at other
hospitalsites.

“At Oxford we have many hospitals on different
sites, and it was unrealistic to think we were going to
have ablood bank on each of those sites,” explained
Murphy. “Thessites are not very far away from John
Radcliffe. Butin certain times of day, particularly the
early afternoons, the traffic between the blood bank
and the other sites can be horrendous. It can take 40
minutes to go two miles. An efficient way of providing
bloodreallyrequired the development of a process
where the clinical staff can, if theyneed blood, self-
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serve attheremote fridge for all the patients with a
known blood group and negative antibodyscreen.”

Murphy and Staves piloted ERBIin 2005. They
selected a cardiac operatingroom atJohn Radcliffe.
“Cardiacsurgerywasin the same hospital as the blood
bank, so the pilot was designed to make sure the pro-
cessworked and was safe,” said Murphy. The experi-
mentwas successful: the systemreduced the time it
took to getblood to patients and improved transfusion
efficiency. Now, Oxford has sixremote smart refrigera-
torsinits four acute care hospitals.

This same ERBI system is now also used by
hundreds ofhospitalsin the U.K., U.S. and Canada.
Theresults of arecent study published in Transfusion
assessed whether the system reduced blood bank
work, improved controls in the supply chain and
worked in different size hospitals in countries with
differenthealth care systems.

The studyincluded two large academic medical
centers: Oxford and Johns Hopkins in Baltimore.
Thelatterinstituted ERBIin 2009 with one remote
refrigerator and by 2017, had expanded it to four: three
inoperatingsuites and onein the outpatient cancer
center for same-day transfusions. Three smaller
hospitals were also part of the study, one of which had
beenusing ERBI forlessthan ayear.

“Whatwe showed was thatin each of the situa-
tions, there was a benefit— better control of the sup-
ply chain, improved efficiency and cost savings,” said
Popovsky. It shows that even though there’salearning
curve, you get the benefitright out of the gate.”

Point-of-Care Technology

The ERBI system used by the hospitalsin the study
uses BloodTrack software integrated into a smart
refrigerator that stores and dispenses blood units. Re-
frigerators comein two sizes: one holds up to 80 units
ofblood and the other holds up to 20. In Oxford, ERBI
runsin parallel with an electronic bedside process
for blood sample collection and the administration of
blood, also using BloodTrack.

When a patientneeds blood, a staff member
scans the patient’s wristband — which has abarcode
and visible information —using a BloodTrackhand
held device that prints a pickup slip. A trained and
authorized staff member undertakes the following
actions:
1. Collects the pickup slip, goes to the HaemoBank
refrigerator, scans their staffID card, selects the
action “takingout” and then scans the barcode on the
slip. The smart fridge software communicates with
the blood bank computer system to determine the
patient’s blood group and eligibility for remote issue
and selects an appropriate unit for the patient. The



tray containing the unitlights up, indicating the unit
canberemoved.

2. Scanstheunitnumber;the smartrefrigerator
produces a compatibilitylabel.

3. Confirmsthelabel has printed and then puts the
label on the unit.

4. Scanstheunitnumberand compatibilitylabel
separately to verify the compatibilitylabelis on the
correctunit.

5. Takestheunitto the patient.

When the unitisreleased, the software automat-
ically conveys this to thelaboratoryinformation
system, updating the inventory, and entersitin the
patient’srecords.

The ERBIsystem can belocated anywherein the
hospital, including ORs, ERs, ICUs and outpatient clin-
ics.Insome cases, itisused in the blood bank itself.

Accordingto Staves, each hospital needs to work
outits stocking process. Oxford stocks a standard
amountbased on historical use and adjustsitas
needed based on surgical schedules. “We store about
3 days’ stock for O positive and A positive, and 5 days’
stock for the other groups. Ifa patientis having a big
surgery that might potentially need alot of blood
available in group, say, AB negative, we mightincrease
the stocklevel for that group. So we're flexible, but we
have astandardlevel.”

The computerized eontrol of the blood re-
lease process mifimizes the opportunity for
human error an

For ERs and trauma centers, remote refrigerators
canbe programmed torelease only type O blood.
Steve Frank, MD, director of the Johns Hopkins Health
System Blood Management Program, explained how
itworks. “The refrigerator will askif your patientis
male orfemale, and ifthey areless than 50 years old.
Iftheyare afemale under 50, it willissue O negative;
ifit'sanyone else, O positive. And ifyou don’t know,
you get O negative. It'sa good way to allocate the most
valuableresource we have.”

ERBIworks well for most scheduled surgeries. But
in the small minority of cases where large quantities
ofblood maybeneeded —such asliver transplant or
thoracic aorticaneurysmrepair— coolers may still be
preferred, according to Frank. “ERBlis notadequate
foratrue massive transfusion protocol because you
can’tgetred cells, plasmaand plateletsin the OR
quicklyinlarge quantities. It’s good for temporizing
untilyou get your cooler. In other words, you can get
red cellsright away while they’re packing the cooler
foramassive transfusion protocol..”

Benefits: Efficiency and Safety
There are several potential benefits to bringing
blood units close to the point of care.

Faster delivery: The studyin
Transfusionshowed that delivering
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remote refrigerators were close to the clinical area.
For example, atJohns Hopkins, the remote blood bank
was 50 feet— or 1 one minute and 15 seconds — from
the operatingroom, while the walk to the blood bank
was about 15 minutes, plus time waiting for the units,
accordingto Frank.

Improved safety: The computerized control of the
bloodrelease process from the blood bank through
transfusion minimizes the opportunity forhuman
error and mismatched blood. “HaemoBanks will only
issue units that are safe for your patient. You can’t
take out the wrongunit,” said Frank. “We don’thave
awrong unitwe've known about for thelast 7 years.
Weuse40,000red cells ayear, so 7 years would be a
quarter million red blood cells.” Similarly, Oxford,
whichissues 20,000 units a year, has not experienced
ablood unitmismatch sinceimplementing its system
15yearsago.

Lower usage: The speed in delivery gives clinicians
peace of mind thatblood isreadilyavailable, so they
useless. Therecent study demonstrated the ratio
ofblood unitsissued to those transfused improved
significantly (range 0f1.02-1.09, compared to
traditional process of 1.48-1.58).3 Fewer blood units
usedreduces costs.

Saved time/money: Aremote refrigerator reduces
time spent by staffwaiting for blood to be released
and transporting units. “You have to obviously stock
the fridge wherever it is, but with ERBIyou can do it
routinely without having to send multiple transport
systems — taxis or couriers,” said Staves. Saving
transport timeresultsin costsavings, she added.

Less Waste

Inaddition to cost savingsrelated to time and
transport, ERBI can help control blood waste. “After
surgery, units would sometimes justbelost or go out
ofrange more than 10 degrees, which is the maximum
allowed. And if after 30 minutes the unitisnotused,
theblood units are no longer usable,” said Popovsky.
“You have just thrown out this precious blood prod-
uct, whichis gettingin shorter and shorter supply.”

AtJohns Hopkins, one of the major operatingroom
suites was so far from the blood bank that anesthesia
staffand surgery attendings wanted coolers of
bloodinthe ORs. Asaresult, 82% of the blood was
beingreturned to the blood bank. “That’savery
inefficient system because the blood that’sreturned
unused isyetaday older, and not available for other
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patients whileit’s sittingin the OR,” Frank said. “Our
HaemoBanks hold up to 80 units of red cells. They
stock them everyday. Ifthere are 10 A positive units,
you are sharingthose with other patients thatare A
positive. That way, if thereis a 5% chance your patient
willneedit, it will be available for the other patients
thathave a 5% change of needingit.”

Good management of the stockin the remote
refrigerators is critical to avoiding waste, said Staves.
She cautioned againstleaving blood inremote
refrigerators until it expires. “If you develop a process
to manage the units carefully, and staff are compliant,
itshould help reduce wastage.” Oxford returns units
to thelaboratorywith 5 days’ shelflife left, and itis
thenissued to patients who are likely to require it.

Training and Resources

Trainingstaff on the remote blood issue processis
straightforward.

Murphyrecommends educating staff on the
purpose of ERBI, aswell as the procedure itself. For
thelatter, his hospital developed a training video and
acompetency test to make sure staff were competent
to perform the procedure. The short video can be
found on YouTube.?

Johns Hopkins found aweb-based learning
module works well for gaining competency.

When considering ERBI, hospitals should weigh
the value of the system and resources required.

“First, it'simportant for hospitals to understand the
value of electronicissuelinked toremote release of
blood units, which is getting blood quickly, safely and
efficiently to patients when theyneed it,” Murphy said.
“Secondly, theyneed to have theright IT systems.
Third, financial considerations include an upfront
cost, butwe think thatitsaves moneyin stafftime and
intheuse ofblood.”

The study published in Transfusionhas generated
interestin ERBI. “We think the software and the
refrigerators thatare partofitare unique,” said
Popovsky. “Although the technology is not new, many
people arenowbecomingaware ofit.” m
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