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A report of 104 transfusion errors in New York Sta
L.V, Linoen, B, PauL, aso K.P. DressLer

In New York State, significant incidents involving the collection, processing, of trans-
fusion of blocd must be reported. Incident repcris received over a 22-month periad
involving transfusion of blacd to cther than the intended recipient or release of bload
of an incorrect group were analyzed. Among 1,784,600 transfusions of red cell com-
ponents, there were 82 cases of erroneous transfusion that met study criteria (1/
18.000). There were 54 ABO-incompalible transfusions (1/33,000), three of these
600,000) were fatal. Correction for underreporting of ABO-compatible errors resultad
in an estimale of 1 per 12,000 as the true risk of transfusion errar. National application
of New York State data results in an estimata of 80D 1o 900 projected red cell-
‘associated errors in the United States annually Tha majarity of repored errors og-
curred oulsice of the blood bank (43% resulted salely trom failure 1o identify the
patient andiar unit prior 1o transfusicn and 11% resulled from phlebotomist errer),
while the blood bank was responsible for 25 percert of errors ard contributed, with
another hospital service, to 17 percent, The rish of transfusion of ABO-incempatible
tlood remains significant, and additional grecautions to minimize the like ihood of

such events shou'd be censidered. TRANSFUSION 1332:32:601-606

Abbreviations: FDA = Food and Drug Administration,

MUCH CONCERN A8 BEEN VOICED in recent vears
regarding the risk of tronsfusion-transmitted discase, and
much quality assurance effort has been dirccted toward
appropriate testing and handling of bloed after collec-
tien. However, blood administered 1o an unintended re-
cipient can be just as deadly. This study presents an
analysis of exrors that occurred during a 22-month period
and were made by the hospital bleod bank, phleboto-
mist, and/or transfusionist at the time of administration,
resulting in the administration of an incorrect unit of
blood or of blood 1o an unintended recipient.

Materials and Methods

Regulations implemenied in New York State in December
1985 require that incidents, aceidents, and errors involving the
transfusion of blood components and their derivatives be re-
poried 10 the staie healih depariment. Reports submilied by the
285 regulated fucilities of errors occurring berween January 1,
1990 and October 31, 1991 and resulting in transfusion of an
incorrzct unit of blood o adminisiculion 1o other than the in-
tended recipient were analyzed and categorized us 10 the resull
of and reason for the error, For each incident, we also recorded
and analyzed the ciry, date, volume of bload administered, and
size of the transfusion ¢ in units per year. An estimale
of the iotal number of transfusions in the siate during this
pesiod was based en data collected separately by the depar-
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ment in indivicual faciliry reporte. We assigned reponts to cat-
egoties on the basi of location of occurence, size of the
ansfuz ion service, the ABD compatibility or inccmpatibility
of blood, and the source of the ertor,
We based our estimate of the acusl number of erroneous.
4 cell transfusions on the assumptions thet all incompatible
nsfusions were reparted, hut fortuitously compalible red cell
nsfusinns 1o an incorrecs recipient weee underrcporied. This
underrepazting may have occurred because soms such
stances went undetected anc some instilations were not aware
tha: ABO-com, mistransfusions must be reparted. Using
AEO frequencies specificd by the American Assaciation of
Blood Banks,” we made caleulations of *he probability that, in
& random mistransfusion to the wiong recipient, the red cells
would fortuitously bz compatible. The chance of a compatible
transfution was calculated a5 the sum of the frequencies of red
<eli-coripativle blaod groups coirciding: O x ©, O x A, A
% A,0 % B BxB0xABA<B AxABB x
AB, and AB = AB (0.2025, 0,180, 0.160. 0.0453, 0
0,018, 0.044, 0.01€, 0.0044, and 0.00
used th s figure 10 extimate the actual ra
ble
tru: incidence uf ted ¢
Tecipient.

We alsc estimatec the unteporied ABO-compatitle red cell
wransfusions for eact type of error. The datz were panitioned
4ccordiag 1o eriteria® used by the Food and Drug Administra-
tion (FDA) 1o anzlyze their fataiity datz, and the sources of
ermors were compare

ansfusion to other than the intended

Results
A toal of 104 sigrificant errors were teperied during the
study period. Fifty-four {S2%) resclied in the teansfusion of
ABQ-incompat ble red cells. Table 1 categonizes the repaned
inc:gents sccording o the ratere of the transfusion. In most
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Tavle 1. incidence of rranstusion of blood components 1o
other than the intended recipient

Component Numper  Percent
ABO-incompatitle red cells (RBCS) 54 52
ABO compalibio rod colls 3¢ 32
Rn-posiive RECs o Ahnegative patient 4 4
ABO-incompatible fresh-frozen plasma 0 °
ABOQ-incompatib| telets 1 1
ABO-compatible platelets 1 1
Total incidents 104 100

cases, patients with ordered transfusions recsived blood of an
incorrect group. In some cases, patients with no ordered frans-
fusions received blood intended for another paticnt. In at least
ore case, two patients simultancously reccived blood intended
e other. There was also one incident in which a group O
plasmapheresis denor received a unit of group A red cells
because there was no verification of the idenisry of the upit
before the transfusion of ‘autologous™ cells during a manual
plasmapheresis procedure. Anozher inciden: occurred in which
3 hone marrow transplant recipient received incampatible red
cells from 3 red cell-depleted marrow instead of cclis from the
intended marrow because of an identification emor in the
processing laboratory.

Table 2 lists the sources of reporied errars. Sixty-one inci-
dents (587 were the result solely of errors outside the blood
bank. The majority were due (o the failure of the person ad-
ministering the transfusion ta verify the identity of the recipient
and/or the blood unit, despite the fact that stale regulation
requires idealification, and it is a standard pant of hnspnmL
protocol. Phicbotomist emmors, either in performing a veni-
puncivre on the wrong patient or mislabeling the specimen,
were also a prominent cause of transfusion error, with 12 in
cidents {11.8%). Tn 18 cases {179F), both the biood bank and
another hospital service made errors or failed to detect an eror
made by tbe ciher. In 16 of these cases, the blood bank issued

blood for a patient otker than the one for whom biood was
requested. and the trans fusionist failed to notice the discrepancy.

There were 25 incidents (25%) in which only the blood bank
made ertors. In 11 cascs, blood of the wrang group wis chosen
for release. There were also 13 blood grouping errors, 7 in-
volving technical errors (2 errors in Kb typing) and 6 :mvolving
clerical or transcription emors (the wrong blood group was
enterad into the patien: record and blood was released without
the discrepancy being noted on crossmatch).

In summary, the bload bank contribured to the reparted emar
42 percent of the time, and other sections of the bospital con-
aributed 75 percent of the time; in 17 percent of cases, both
contributed. Because there is significant undereporting of er-
rors that result in compatible transfusions, the blood bank con-
tribution may be closer to 31 percent, with other sections
conttibut ng up 1o B7 percent (185 of errors may reflect con-
tribusion from more tkan one servize)

Elsven erfors accurred in the operating room, and five oc-
curred in the emergency room. In one case, 2 physician inten-
tionally vrdered the transfusion of group B blood 1o a group
A peiien; in an emergency siwation. In one case,  hospital
admitting clerk assigned he same patient i Jenlificalion number
w0 two different newborm infants,

Three fatal incidents were attributed 10 acute transfusion
reaction, for a rate of * per 600,000 red cell trunsfusions. Each
resulted from the transfusion of a single unit or pactial unit,
but each involved a recipient with compromised health status
In ove case, a verbal order was accepted for blood for a group
O dialysis patient. The blood bank isszed blood for 2 group B
patieat with the same last name and first initial, and the dis-
crepuncy was not noted at the bedside. The patient became

, develop:d dissemis lar coagula-
tion, and died 3 days later. Tn the second case, the operating
room staff ad =d a group A unit siended for another
patient 1 a group O patient undergoing lobectomy for lung

ncer. (Units reserved for seversl patients had been stored
together.} The patient develaped disseminated intravascular
coagulation and died 13 hours later, In the third case, the blood

Table 2 Sources of errors resulting in administration of incorrect biood or administration to offiar than the nfended recipient

ABO-incompatible  ABO-compalible Other i S—
Sourse of encr red cels rod vells comogterts  Number  Percent
Outsice blood bank
Falure ta igentity patient 24 19 £ 4 4
Phigbofomist ermor 10 1 1 12 "
Order sent with wrang patient name
and no identificalian at bedside 2 1 o a 3
Intentional agministration in an
amergenzy situation l 0 0 . i
Sublotal 6 58
In bloo bank and outside
Biocd issued for anciher patient,
ar1ar nol getactnd al bedsics [ 7 1 6 15
Inconsistent ordar sent, erfof not
detected in blood bank 2 o 2 2
Subtotal 18 17
In blapd bank
Usad wiong sample for testing [} 1 o : 1
Bioad of wrong group issued 0 4 7 iy i1
Incorrect typing (lechnical error) 4 3 0 7 7
Incarrect typing {clerical error) 3 2 1 G &
Sustatal 25 25
Total 54 23 12 104 100

* Includes four cases of erronecus administration of Rh-positive red colis to Rh-negativa recipients.




bank erroneously releascd 3 proup A unit intended for another
patient for transfusion 10 a group O patient. The transfusionist
failed 10 verify the identification of the unit 3t the bedside, and
20 to 40 mL wes administered. The B0-year-old paticat had a
cardiac arresi and dicd 30 minules Jaler

Eleven incidents mvolved the adminisiration of more than 1
unit of incompatible red cells. One group O patient received
& units of group B red crlls before develaping an aculc he-
molylic transfusian reaction during the transfusion of the sev-
enth unit, One group O patient received 3 units of AB red
celis, with no reported adverse effecss. A group A patient
received 3 units of group B red cells, with no reporied adverse
effects. One paticni received three full and one partial incom-
patile unils on four separate days because of an eroncous
original yping as group A, despite the absence of anti-A and
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Tabla & Analys s of underreporting of campatoie red ceil
trgnsfusion enors
ABO-
I
Az0 s e Esnmma
Primay* incompatigle "~ © "
i e e P omait rpit
Friobstomy and
ortarng 12 1 2t 5
Bloed bank Ly 3 17 il 57
Transusion
administr 25 20 as a5
ai 54 38 o5 40

* Corpounded errors. mduca«au in Table 2 have bean pantfionod
fo reflact sourca ni initial e
t a been mmc as in Tabie 3 1o reflect &

anti-B (backiyping 25 group AB). 1 had been
noted by the nutsing siaff but not rqu:d 10 the blood bank.

As demonstrated in Table 3, we used the observed ineidence
of §4 ABO-incompalitle Iransfusions in 1,784,641 red eell
transfusions (3/100,000 or 1/33,000) 10 estimate the trae aum-
Ber of eronecus transfusions that occurred, We assumed that
sll incampatible transfusions were reported and that there was
underreporting of ABO-compatible erraneaus transfusions we
used, and an expecicd random compatibility rate of 64 perce
As seen in Table 3, the caleulation yieided an estimated e
incidence of 150 for the 1,784,641 red celi component trans-
fusions dusing the parind ehidied, ar 1 per 12,000 i

parcent Char“;e cr fandem etrar resulting in & compatibla
vanstsion

05 Comparison of Food and Drug Administratior
me; modtaiity data a1 Nw Yore Stute mertality and
morbidity data fa- AGO-incomaatibia red cefl soministration

Anzlysis of the data siratified by size of iransfusion service
revealed that transfusion errors occurred a1 facilt
without & sigrificant difference according 10 the size of the
institution. One large insiiwtion reporied three er
which had a fatal outcome, duting the period studied.

Table 4 illustrates an estimate of the projected incidence of
ABO-compatible errangous transfusion broken down by type
of error. This estimate assumed 100 percent reporting of in-
compatible transfusion errors, Blood bank errors resulting in
ABO-compatible mistransfusions were reported a1 a substan-
ially higher rate than were errors arising outside the blood
bank.

Table S shows a comparison of this study’s data with data
reparted by Sazama® on fatulities reporied 1a the FDA, with
the error sources partitioned in the same fashian. The per-

Table 3 incidence of reported orrors resulting in Brroneous
transtusion of red ceil components or whals biood and
estmata of e incidence

Rete/100,000
red cell
Number transtusions  Incidence

All reported errars 82 52 119,000
Reparted ABO-

incempatiole errors 54 30 1/33.000
Reported ABO-compatible

s os 1o 162,000
Adjusted ABD-compaticle

arars’ o6 54 119,000
Adjusted hjta\ enot

incigen 150 a4 112,000
Reported Islal efors 3 oz 1/600,000

*Nat including the four cases of erraneous agministration of Rh-
positive red cells to Rh-negative recipients.

1 Estrmata based on 64 percent chance thal a random transfu-
sian 1o an unintended reciprent wouls be compalitle and assum
ing 100 percent raporing of incompatisle erranecus ransiusions

FDA New York State
(1976-1985) (1390-1991)
Primary source
cf erar Noroer  Percent Numkar  Percent
Fhigtotomy and
of all sizes, rdering 13 10 12 22
Blooc bank a5 a 7 32
Tran: fusion
Sgonerat agministatan 77 57 25 5
otal 195 100 54 100

“As ‘eportec by Sazama

centeges of cach type of eror were <imilir for the FDA mor-
rality dats and this study’s mosbidiry and mortality data.

Discussion

This stusly demonstrates that there :s still a significant
risk of acute hemolytic transfusion reaction due to the
sransfusion of ABO-incompatible blood. The report es-
ates the overall incidence of tramsfusicn-associated
emors. Because these erors lead to morbidity much more
often than to mortality, a data base such as that created
by the New York State Department of Health, with its
reporting mandate for incidents, accidents. and errors,
was absolutely essential to this estimation. In addition,
error definitions and a romulgated reporting format were
necessary 1o data acquisition that would allow easy com-
pilation for anslyeic

We made the assumption that there was perfect com-
pliance in the reparting of ABO-incompatible red cell
transfusions, 50 as to adjust the numbers of ABO-compat-
ible but ermoncous red cell transfusiors 1o alow the esti-
mat-on of the totality of associated crrors. Herce, the actual
rate of significant transfusion emrors may
care of the possibility of unde
ABO-compatible red cell transfusions. The calculated in-




604 LINDEN ET AL

cidences are then, at best, lower boundaries to the true
transfusion-associated risks.

Several anecdotal reports of morbidities and monali-
ties and error analyses concerning such have bc:n made
in the international literature, Torsiglicri et al.” identified
the source of error and professional responsibility in a
comprehensive review of incidents of incompatible blood
transfusion in ltaly. In 1981, an editorial® highlighted
the disastrous results of mistransfusion in Great Britain.
Depastas® classified errors identified in Germany and
recommended a *“safe transfusion protocol.” Moyes and
coauthors” reperted a single case in South Africa. Mur-
phy 2nd McClelland® published a review of five trans-
fusion reactions, based on a 24-month study in a large
teaching hospital in the United Kingdom, and Bacon and
Young® reperted four cases from Australia. Several re-
ports from the United States'™'? found that the majority
of transfusion errors oceur at the bedside. Women have
been reported to be twice as likely as men to develop
hemolytic reactions in response to the transfusion of in-
compatible blood,! and group O patients have been re-
ported to be at especially high risk for severe reactions, ™
Our report differs from previous reponts in that it is 2
comprehensive review of incidents occurring at institu-
tions of 21l sizes in both vrban and rural arcas.

A report of blood grouping errors on US Army iden-
tification cards and tags'* demonstrated a prevalence of
incorrect blood grouping (ABO and/or Rh) on an as-
tounding 11.0 percent of identification cards and 10.6
percent of identification tags. I blood were 10 be col-
lected and transfused on the basis of these records, with-
out any further grouping and typing or compatibility
testing, the authors estimated that 7.9 percent of trans-
fusions would be ABO incompatible. Errors detccted in
that study varied with grouping technique, being highest
{or the slide method and lowest for automated methods,
but most were attributable 1o clerical or transcription
errors.

The best error analyses to date of risks in the civilian
population have been those that kave dissected the fa-
tality reports to the Bureau of Biologics (now the Center
for Biologics Evaluation and Research) of ihe FDA, al-
though this data base is limited by including only deaths
and not *‘near misses.”” Since 1975, this agency has
required that all registered and licensed blood establish-
ments report deaths essociated with the transfusion or
collection of blood or with plasmapheresis. This data
base, access to which is guaranteed by the Freedom of
Information Act, has beer reviewed over fime by several
authors, listed chronologically with the total number of
fatalities {in parentheses) available for seview at the time:
Honig and Bove'* {1980: 70}, Myhre' (1980: 113}, Camp
and Monaghan'” (1981: 126), Edinger’® (1985: 275),
and, most recently, Sazama® (1990: 353). Each of these
reports categorized errors slightly differently. Therefore,
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we chose to compare our data with those in the recent
and comprehensive review by Sazama, whose partition-
ing scheme is similar to ours. As indicated in Table 5,
the qual:tative assessment of eror resoonsibiliny appears
10 bz similar, with approximatcly one-half of t1e errors
primarily in transfusion administration and onz-half in
the nlood bank and phlsbotomy areas.

With respect to fatalities attrisuted 1o transfusion, cur-
rent New York State datu for the 22-month reporting
period show an incidence of slightly under two fatalities
per million red cell units transfused. This figurs is con-
h the incidence of ABO-incompatible trans-
on fatalities reported to the FDA between 1976 and
1985 (average, 1.43 fatalitiesmillion red c2ll units
transfused).

Table 4 suggests ihat there is a significant di‘ferential
in the degree of undemreporting of ABO-compat:ble mis-
transfusions according to tae various rypes of estors. To
verify this possibility, we restructured Table 2 to group
1107 types into categories based on primary source of
error. We czleulated the namber of erors that would be
ted for each source. using the previously noted
*6 percent ratio for the compaibility or inzompati-
v of a rancomly chosen unit. Tahle 4 sugpests that
ph cbmnm\. and ordering errcrs arc grossly underre-

Tae cistribuion of erro- sources dzpicted in Table 2
is basec on reported errcrs, Because we believe that
phicbotomy ard acminist-ation errors werz more un-
derreported than errars by blood banks, tus distribution
is probaoly not representatve of al! errors that cecurred.
Blood banks appear to have bezn reasanubly diligent in
deteti ind reposting. while tansfusion administration
arcas were less 50, Thus, according io the data in this
repart and FDA data, as presened in Table S, it appears
that quality assurance activ in the blood bank have
beer largely effective, while much more attention must
be paid 1o trarsfusion-related uctivities on the hospital
floo. The underreporting of phlebatomy and adminis-
tration €rrors is symptomatic of the lack of control of
blood bunk professionals over transfusion-related activ-
ities elsewhers in the hospital.

In theory, errors that might cause fatalities should be
the same errors tha cause morbidity and that result in
fortuitously compatible mistransfusion. However, to the
extent that the nursing staff’s failure to monitor the pa-
tient and intervene carly contributes to an increase in
moriality versus morbidity, that carelessness could be
expectec to be a more prominent feature of fatal errors
than of &l ersors. Tuble 5 does show & larger percentage
of nursing enoss in the FDA fatality reports than in the
New York State error data,

Some institutions in this study reported more than one
incicent, but most had only one. It is possible that in-
creased ance after one of these incidents lowers the
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risk at that particular institution, at least for a time. After
such an occurrence, measures may be adopted to prevent
these mishaps from recurring. The increased awareness
associated with required incident reporting may also serve
to decrease risk by prompting implementation of error-
avoidance measures.

Various suggestions have been made for the preven-
tion of different types of errors. Reich et al.'® reported
a decrease in clerical errors as a result of the installation
of an adequate computer sysiem in the blood bank. The
importance of appropriate quality assurance and profi-
ciency fesling programs has been stressed by Pinkerton
and coauthors™® and Beal.?* Rachel et al.* even sug-
pgested conflirmatory bedside blood grouping to decreasc
transfusionist errors.

On the basis of the types of errors observed in this
report, we suggest some actions that may decrease the
risk of acute hemolytic transfusion reaction:
Implementation of a policy requiring the vmr-
cation of the identity of each unit and
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verified by checking blood bank records. Staff shortages
may prevent issuance of only 1 unit at a time per floor,
but such a policy could prevent the mix-up of units trans-
fused at the same time. This is not practical, however,
for the operating room or emergency room, where many
erors oceur. Adequate refrigerator capacity for careful
scgregation of units stored in the operating room would
help avoid errors there.

A blaod bank wristband system or blood bag-locking
device,™ if fully used, could be expected 1o have pre-
vented 75 percent of the erronsous transfusicns reported
in this study and would have prevented all three deaths.
Such systems could also have reduced the suspected,
unreported compatible transfusion errors. While errors
in the blood bank could still occur, such systems are one
means of avoiding the major sources of error resulting
in inadvertent administration to an unintended reci
However, this stdy demanstrates that blood admi
tian pemmn:l cannat be relied on assiduously to verify
wristband identi

recipient by two staff members (with documen-
tation) and frequent in-service training 1o ensure
compliance;

Adjustment of protoco] to increase the frequency
of monitoring of transfusion recipients and to 2dd
in-service programs to better train staff to rec-
ognize reactions and to initiate early intervention;
. Limitation of the staff members permitted to per-
form phlebotomy for blood bank specimens and
the provision of careful training and continuing
education for such persannel;

Implementation of a policy requiring the hand la-
beling of blood bank specimens at the bedside;
Implementation of a policy requiring a writien
request with patient name and identification num-
ber prior ta the release of any blood components;
Implementation of a policy to ensure that blood
units stored in the operating room for numerous
patients are carefully separated;

Minimization of the release of blood on the basis
of rype and screen alone, without al least an im-
mediate-spin crossmatch;

Consideration of a policy to release only 1 unit
at a time, per floor or hospital unit, to reduce the
chance of units being mixed up;

. Use of 2 separate blood bank wristband system;
and

Use of a commercially available blood bzg and
lock system.

One of the deaths followed the issuance of blood solely
as the result of a telephone request. Because many pa-
tients' names are similar, it seems prudent always to
tequire both a written order and a written nolation {by
the technologist issuing the blood) in a log of the pa-
tient’s name and identification number, with the match
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While transmissible diseases continue to command
much of the attention of transfusion medicine profes-
sionals, vigilance must be maintained on transfusion
services so that preventable transfusicn errors are avoided.
Most errors occur on the hospital floor (made by nursing
staff or phlebotomists) and may be beyond the direct
purview of the director of the transfusion service, but it
should be possible to implement and enforce policies
designed to minimize the chance of such erors.

Acknowledgments

The authors thank Kathleen Wagner for technical sssistance in re-
wiew and compilation of inciden: reports and Kathleen Sazama, MD,
1D, for providing additionsl detail regarding FDA fataliry reporis.

References

1. Walker RH, ed. Technical man 10th ed. Arlington: American
Assaciation of Blaod Banks,
Sazama K. Reparts of 335 wansfusion-associated deaths: 1976
through 1965, Transfusion 1990:30:363.90,
Torsiglieri W, Riced D, Sassi M. n blood transfusion.
causes and prevertion] {Eng sbstract] A 'Bmud Ateneo Par-
mense 1985;56:13.22.
Transfusion disasiers (ediforial). Lancet 1981;2:618-9.
Depastas G. | Causes of fansfusion incidzats] (Eng sbstmact).
Infusionsther Klin Ems\r 1985;12:201-7.
A, in blood wansfusion. Br Med J 196° 501
Moyes DG, Miller MT, Blumberg L. Mismalched blood trans-
favon. A cae e, § Al Mg ) 1985:66260.
Murphy WG, McCleltan DB. Deceptively low morbidity from
failure 1o pracice sale blood trnafoson: 40 anaysa of erous
blood transfusion errors. Vox Sang 1989;57:59-62.
9. Bacon J, Young IF. ABO incompatible blood ransfusion. Pa-
thelogy 1989;21:181-4.
10. Pineda AA, Brzica SM Ir, Taswell HF. Hemolytic transfusion
resction. Reeent ooperitnes s 4 large blood bank, Mayo Clin
Proc 1978;53:376-90,
Schmidi P =' |
anc intensive care facilites. J Fla Med Assor 1960,67:1
12. Myhre BA, Bove JR, Schmidt PJ. W-ursbkw-.mmm cause
of sutgical desths. Anesth Analg 1951, 60.777-8.

[orS




606

=B

[

® = 3

g

. Gaydos JC, Cowan DN, Polk AJ, ct

. Edinger SE. A cioscr look af fatal transhus

Brzica M. Complications of transtusion. Int Anesthesicl Clin
1982;20:171.93,

Myhee BA. Fai
1980,264:1333.5

ities from bioad transfusion. JAMA

Blaod typing emors on
U.S. Army idenification cards and tags. Mil Med 1988;153:618-
20,

. Honig CL, Bove JR. Transfusion-associated fatalitics: teview of

Burcau of Biologics reporis 1976-1978. Transfusion 1980;20:653-
61,

. Camp FR Jr, Monaghan WF. Fata! blood iransfusion reactions.

An analysis. Am  Forcnsic Med Pathal 1951

reactions. MLO
Med Lab Obs 1985; April 41.5.

Reich LM, Mutchell MJ, Jambois WH, Hoffer JL, Reps DN,
Mayer K. A compus syse dsigaed for 8 ol tansuson
serviee. Transfusion 1983;23:316-21.

Pinkerion PM, Wood DE. Bumn KL, et al. Proficiency testing
in immunohacmatology i1 Ontaric, Canada 197779, Cli
Haematol 1981,3:155-64.

LINDEN ET AL.

TRANSFUSION
Vol 32, Ko, T— 192

), Bl RW. Gl
tensive
2 Rk IM I’Ilpp . Bedside blond gouping. Med Lab Sci

wmlml and transfusion reactions. Anaesth Tn-

B, Ve n_ Enms ER, Improvement in transfusion safely using &
new blood unit and patient identification o i of ste
transfusion practice, Transfusion 1991;31:40

Jeanne V. Linden, MD, MPH, Director of Blood nd Tissue Re-
soutces, Wadsworth Cente foz Laboratories and Research, New York
State Depaniment of Health, P. 0. Box 509, Empire State Plaza, Al-
bany, NY 12201-0509. [Reprint requess]

Bimla Paul, D, Serior Medlcal Specialit nd Dieca, Hema
tology and Blood Services, Bureau of Laboratories, New York City
Degartment of Health, New York, NY: current address: Medical Di-
tecior, Bio-Reference. Laboratory, Elmwood Park, NJ.

Kenneth P, Dressler, PAD, Assistam Commissioner of Laboraterics
Bureau of Laboratorics, New York City Deartmen of Health; curreni
address: Direcior of Technical Services, New York Blood Center, New
York, NY



	9-1
	9-2
	9-3
	9-4
	9-5
	9-6

