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Errors in Transfusion Medicine
Scope of the Problem

Jeanne V. Linden, MD, MPH

● Error is ubiquitous whenever humans are involved in a
process. Fortunately, most transfusion-related errors are
benign. However, the risk of death due to acute hemolytic
transfusion reaction rivals that of human immunodeficien-
cy virus transmission and administration of the wrong
blood or of blood to the wrong recipient has occurred at
many facilities. Most blood misadministration errors are
caused by failure to identify the recipient and blood unit
adequately, although phlebotomy errors and blood bank
errors also contribute. Many errors are multifactorial and
may reflect underlying systems defects. Noncompliant
specimen labels may be a cue to an increased risk of phle-
botomy error. Autologous blood is not immune from error
and poses infectious disease risks as well as the risk of
hemolytic transfusion reaction; also, perioperatively recov-
ered blood may pose a risk of air embolism if improperly
handled.

(Arch Pathol Lab Med. 1999;123:563–565)

The risk of error is a constant accompaniment to human
participation in an activity. The most recognizable er-

ror is the active error, made by an individual who has not
carried out the action he or she intended (a slip) or took
the wrong action because of a lack of knowledge or incorrect
planning (a mistake).1 Less well appreciated is the latent er-
ror, which represents an underlying environmental problem
or system defect that, when combined with an active error,
contributes to an adverse event. It could be termed an acci-
dent waiting to happen. An example in the transfusion medi-
cine arena is allowing the scheduling of two patients with
the same or similar names for elective surgery on the same
day, increasing the likelihood of a medication or transfusion
error. Another example is intraoperative blood recovery de-
vices that require manual expulsion of air from the bag, in-
creasing the likelihood that this step will be overlooked. This
review will identify some of the areas within transfusion
medicine in which errors are most likely to have significant
effects and will summarize some of the key reports regard-
ing transfusion errors.

ERRORS IN BLOOD COLLECTION

Fortunately, most errors are benign. Even among blood
bank errors and accidents reported to the Food and Drug
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Administration (FDA) by blood collection facilities, most
pose no significant risk to recipients. For the first quarter
of 1998, 64.4% of the errors and accidents considered re-
portable by the FDA related to postdonation information
not available at the time of collection; most of these posed
little or no risk to recipients.2 Nearly 10% concerned prod-
ucts that contained blood clots or were not maintained at
the correct temperature. Another 10% concerned labeling
errors, such as incomplete or discordant donor information
(such as a missing Social Security number or birth date on
an autologous unit), incorrect expiration date, and other in-
correct labels; such events would be very unlikely to pose
a significant risk to recipients.2 Errors by blood collection
facilities can result in the release of infectious units and
some cases of human immunodeficiency virus infection in
recipients have been attributed to error,3 but the many
widely publicized errors resulting in the release of unsuit-
able units reflect a failure to withhold a safe, test-negative
product because of a prior false-positive test result.4

FREQUENCY OF TRANSFUSION ERRORS

However, while benign errors are still the preponder-
ance in transfusion service, there is the potential for a cat-
astrophic outcome when an error in patient identification
during administration or phlebotomy is coupled with pre-
formed antibodies in the ABO system. A random unit ad-
ministered to a random recipient without typing or cross-
matching has more than a 1 in 3 chance of being ABO
incompatible with the recipient.5 Such erroneous admin-
istrations occur not infrequently, but this risk is often un-
appreciated by patients. Most patients are concerned about
the risk of human immunodeficiency virus transmission,
but the risk of a fatal hemolytic transfusion due to error
has been reported to be about the same: in the range of 1
in 600 000 to 1 in 800 000.5–7

Sazama7 studied transfusion-related deaths reported to
the FDA between 1976 and 1985. She identified 131 ABO-
incompatible units implicated in fatal acute hemolytic
transfusion reactions; 124 of these units were red blood
cells or whole blood (the remainder contained plasma
ABO-incompatible with the recipient’s red blood cells).
During the period studied, she reported about 100 million
transfusions, or a rate of fatality of approximately 1 in
800 000 for red blood cell units. A breakdown of the errors
identified is given in Table 1. The most frequent error lead-
ing to a fatal outcome was administration to other than
the intended recipient, accounting for 49% of these cases.
In many cases the usual safeguards had been bypassed
for some reason; an example was removal of the patient’s
identification band during surgery, rendering wristband
verification impossible. Sazama observed management
system errors in many of the cases. These included an
absence of proper written procedures and/or training of
transfusion personnel and a lack of clear delineation of
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Table 1. Errors Identified in Fatal Acute Hemolytic
Transfusion Reactions Reported to the Food and Drug

Administration, 1976–1985*

Type of Error Reports, %

Collection and ordering
Sample drawn from wrong person
Misidentification of specimen or requisition

3
6

Blood bank
Confusion of samples and records
Wrong unit released
Testing error

10
6

13
Blood given to the wrong person
Error, nature unclear
No error

49
6
8

* Adapted from Sazama.7

Table 2. Sources of Errors in New York State
Resulting in Administration of Incorrect Blood or

Administration to Other Than the Intended Recipient*

Source of Error Reports, %

Outside blood bank
Failure to identify patient
Phlebotomy error
Incorrect order, with no identification

at bedside
Subtotal

43
11

3
58

In blood bank and outside
Blood issued for another patient, not

detected at bedside
Inconsistent order sent, not detected

in blood bank
Subtotal

15

2
17

In blood bank
Used wrong sample for testing
Blood of wrong group issued
Incorrect typing (technical error)
Incorrect typing (clerical error)
Subtotal

1
11
7
6

25

* Adapted from Linden et al.5

responsibilities (eg, clearing the operating room refriger-
ator of unneeded blood at the end of a case). She also
noted several cases where patients had tried to alert nurs-
ing staff that the wrong type blood was hanging, but staff
ignored these warnings.7

Mummert and Tourault8 updated Sazama’s report, fo-
cusing on 150 fatalities reported to the FDA from 1990 to
1992. They reported that ABO-incompatible red blood cell
transfusion continued to be the primary cause of prevent-
able transfusion death and concluded that one third of the
deaths could have been prevented by adherence to proper
procedure. They identified failures in the following areas:
(1) accuracy of patient identification; (2) recognition of the
signs of a transfusion reaction and appropriate action to
discontinue the transfusion; (3) verification that equipment
in use was functioning properly before and during use;
and (4) training of employees in adherence to standard
operating procedures. They noted that failure to recognize
a reaction in progress contributed to a fatal outcome in
many of these cases and that unapproved equipment, such
as microwave ovens, used for warming had caused he-
molysis in several cases.8

With coworkers, I studied reports submitted during the
first 2 years of mandatory reporting of transfusion-related
errors, accidents, and incidents in New York State.5 Unlike
the FDA fatality database, these reports included all iden-
tified significant errors, even if there was no adverse out-
come. Based on identified and reported errors, the rate of
erroneous transfusion was estimated at 1 per 12 000 units
overall, with 1 per 33 000 resulting in an ABO-incompat-
ible red blood cell transfusion and 1 per 600 000 resulting
in a fatal acute hemolytic transfusion reaction.5 A break-
down of the sources of error is shown in Table 2. These
findings are consistent with Sazama’s findings for fatal er-
rors. Notably, 20% of the events involved compound er-
rors; that is, an opportunity to detect the primary error
was missed through a second error. As in Sazama’s report,
more than half of the incidents were attributable solely to
errors by staff outside the blood bank—either nursing staff
or phlebotomy staff. Some specific contributory factors
identified included the use of automated labels for speci-
men tubes, insufficient segregation of units in operating
room refrigerators, scheduling of surgery of two patients
with the same or similar names for the same day, an iden-
tification number allocation system that allowed assign-
ment of the same number to two different newborns, and
use of telephone orders for blood.5

In the United Kingdom, McClelland and Phillips9 sent
a questionnaire to 400 transfusion services. A total of 245

(61%) responded; these facilities perform about three
quarters of the blood transfusions in Great Britain. Half
responded from memory without reviewing any records.
The 245 facilities reported 111 incidents in which patients
received the wrong blood: 21% were phlebotomy errors,
5% were laboratory errors, and 74% were blood admin-
istration errors. They observed an overall error rate of 1
per 29 000 units and calculated rates of outcomes per red
blood cell unit transfused: 1 per 550 000 for death, 1 per
275 000 for morbidity, and 1 per 36 000 for no adverse ef-
fect. The authors noted that this self-reported survey elic-
ited admission of errors from only one third of respon-
dents and concluded that a national reporting system
should be established.9

In a prospective study, the Belgium SANGUIS group
traced transfused units for 6 elective surgical procedures
at 3 hospitals.10 The authors detected 7 misidentifications
(0.2%) resulting in administration to the wrong recipient
among 3485 units. Another 155 errors included adminis-
tration of allogeneic units before autologous units (5), mis-
recordings (61), mislabeling (6), and failures to document
adequately the transfusion (83). No systems checks to pre-
vent error were in place and practices differed from the
United States, but this study suggests that the true error
rate far exceeds those that are detected and reported.

WRISTBAND ERRORS
A College of American Pathologists study, the 1991 Q

Probes’ Wristband Identification Error Reporting module,
assessed inpatient wristband practices in 712 hospitals.11

The authors reported 67 289 errors among 2 463 727 pa-
tients checked. The median error rate was 2.2%, with some
facilities having error rates exceeding 10%. The most prev-
alent error was wristband absence (49.5% of errors), fol-
lowed by more than one wristband with conflicting infor-
mation (18.3%), wristbands containing erroneous infor-
mation (8.6%), wristbands with incomplete information
(7.5%), wristbands with illegible information (5.7%), and
wristbands containing another patient’s identifying infor-
mation (0.5%). The authors reported finding lower error
rates at hospitals with policies of refusing phlebotomy un-
til identified errors were corrected (in place in two thirds
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of hospitals) and at those in which the nursing service
actively monitored for errors.11

SPECIMEN LABELING ERRORS

The active error of inadequately labeled specimens may
also raise the suspicion of active error in identification.
Lumadue and coworkers12 reported that specimens that
failed to meet the criteria for specimen acceptance at their
institution were 40 times more likely to have a blood
grouping discrepancy when compared with historic or
subsequent patient data. During a 1-year period, 14 dis-
crepancies (0.035%) were identified among 40 274 correct-
ly labeled specimens, while 7 (1.4%) were found among
496 rejected specimens that were nonetheless tested (P ,
.0001). The authors concluded that strict adherence to la-
beling requirements would result in a significant decrease
in erroneous blood grouping due to phlebotomy errors.12

BLOOD STORAGE PLACEMENT ERRORS

Shulman and Kent13 studied the frequency of errors in the
placement of blood units in the blood bank refrigerator. At
one large institution, they found a placement error rate of
0.12% or 1 per 862 (112 units of 96581), with about one third
of these having the potential for ABO-incompatible trans-
fusion if released without careful double checking. The au-
thors expressed particular concern about the potential for Rh
errors, since such errors would likely not be detected during
compatibility testing if an inappropriate unit were selected.
They noted particular concern about units released uncross-
matched in emergency situations.13

AUTOLOGOUS BLOOD

While most errors discussed herein involve allogeneic
units, autologous units are not immune from mishandling.
There may be infectious disease risks if units are trans-
fused to another person, as well as the ever-present risk
of hemolytic transfusion reaction due to ABO-incompati-
ble blood. The benefit of autologous donation may be lost
if allogeneic units are transfused when autologous units
are available. In a review of 251 228 preoperative autolo-
gous donations (of which 124 601 were transfused), this
program reported 3 errors in collection (2 ineligible units
crossed over and 1 incorrectly labeled) and 6 transfusion
errors involving 8 units, with a calculated risk per trans-
fused unit of 1 in 16 000.14 Two patients received blood of
another patient and one nearly received blood of another
(the error was detected by an astute anesthesiologist). In
one case signs and symptoms consistent with an acute
hemolytic transfusion reaction were recognized and ig-
nored; they were attributed to other causes since the pa-
tient ‘‘was receiving his own blood back.’’ In a Canadian
study, Goldman and coworkers15 identified one ‘‘autolo-
gous’’ unit transfused to the wrong recipient of 16 873 col-
lected at one blood center. They also reported 112 other
errors, nearly half of which would have resulted in the
unit not being available when needed (received too late or
sent to the wrong hospital), for an error rate of 1 per 149
units.15

A College of American Pathologists survey (the 1992
Comprehensive Transfusion Survey, Set J-C) found that 34
(0.9%) of 3852 facilities surveyed admitted having issued
autologous blood to the wrong recipient in the previous
year on at least one occasion. Twenty facilities (0.5%) in-

dicated that the unit had been transfused. The American
Association of Blood Banks reported that 22 (1.2%) of 1820
respondents to an anonymous questionnaire indicated that
one or more autologous units had erroneously been trans-
fused to the wrong recipient in their institution during
1993.16 Twenty percent of respondents reported that units
had been transfused in the wrong order (ie, an allogeneic
unit when autologous was available).

PERIOPERATIVELY RECOVERED BLOOD
Even blood recovered intraoperatively or postoperative-

ly is not safe. In fact, such blood may pose an increased
risk. In 64 500 intraoperative blood recovery procedures
during a 4-year period in New York State, there were 2
fatal air embolisms, 1 unexplained fatality, 2 patients who
received another patient’s blood, and 1 case where the
blood was mislabeled.14 One fatal air embolism was ob-
served in 30 000 postoperative blood recovery procedures.
Reported separately were 2 additional cases of fatal air
embolism associated with perioperative blood recovery.
Four of these 5 fatal air embolisms were related to errors
and were preventable.17 The incidence observed was 1 per
30 000 intraoperative blood recovery procedures. In some
cases, a latent system error that required manual evacua-
tion of air from the infusion bag was identified as a con-
tributory factor.17

CONCLUSION
Errors occur not infrequently in transfusion and have the

potential for morbidity and mortality. The majority of errors
occur outside the blood bank; many involve multiple errors
and missed opportunities for detection. Awareness of the
types of errors that occur and investigation to identify un-
derlying contributory causes can be useful in developing
plans for corrective and preventive action.

References
1. Reason JR. Human Error. Cambridge, England: Cambridge University Press;

1990.
2. O’Callaghan S. Error and Accident Reports: Summary for Second Quarter

FY98. Rockville, Md: US food and Drug Administration; 1998.
3. Linden JV. Error contributes to the risk of transmissible disease [letter]. Trans-

fusion. 1994;34:1016.
4. Dodd RY, Houlihan K, Lamberson HV. The specificity of enzyme immuno-

assays for antibodies to human immunodeficiency virus: impact on record and
donor management. Transfusion. 1993;33:693.

5. Linden JV, Paul B, Dressler KP. A report of 104 transfusion errors in New
York State. Transfusion. 1992;32:601–606.

6. Schreiber GB, Busch MP, Kleinman SH, Korelitz JJ. The risk of transfusion-
transmitted viral infection. N Engl J Med. 1996;334:1685–1690.

7. Sazama K. Reports of 355 transfusion-associated deaths: 1976 through
1985. Transfusion. 1990;30:583–590.

8. Mummert TB, Tourault MA. Review of transfusion related fatalities: many
preventable. Hosp Scanner. 1993;11:1–3.

9. McClelland DBL, Phillips P. Errors in blood transfusion in Britain: survey of
hospital haematology departments. BMJ. 1994;308:1205–1206.

10. Baele PL, De Bruyere M, Deneys V, et al. Bedside transfusion errors: pro-
spective survey by the Belgium SANGUIS Group. Vox Sang. 1994;66:117–121.

11. Renner SW, Howanitz PJ, Bachner P. Wristband identification error re-
porting in 712 hospitals. Arch Pathol Lab Med. 1993;117:573–577.

12. Lumadue JA, Boyd JS, Ness PM. Adherence to a strict specimen-labeling
policy decreases the incidence of erroneous blood grouping of blood bank spec-
imens. Transfusion. 1997;37:1169–1172.

13. Shulman IA, Kent D. Unit placement errors: a potential risk factor for ABO
and Rh incompatible blood transfusions. Lab Med. 1991;22:194–196.

14. Linden JV. Autologous blood errors and incidents [abstract]. Transfusion.
1994;34 (suppl):28S.
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