Transfusion Errors: Causes and Effects
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UMAN errer is an

ment of human activity. In the vast majonty
of datly circumstances the results of error are. at
MOst. annoving or inconvenient. Some classic ex-
amples are leaving car keys in the ignition or wear-
tng mismatched socks. However. in such eror-
cnucal fields as aviauon. nuclear power. and
medicine. even though the vast majority of erors
are benign and contained. they have a greater po-
tential for catastrophic results. It has been asi-
mated thar as many as one medication error per
pauent per day occurs in hospitals in the United
States.' Most of these errors do not affect Ppatients.
or lengthen the duration of their hospitaiization.
2h some do have serious. and even fatal ef-
fects. In twranstusion medicine. thete is a simiiar
preponderance of ““benign’ error. However, be-
“cause of preformed antibodies in the ABO system,
and their potenual for an acute hemolytic transtu-
S1on reacuon. an active error such as misidenufi-
cation of the patient or specimen has a magnified
potenuial for harm because of its possible comoi-
nation with the pervasive potential of blood group
incompatibility. The term latent error is used in
conmast to the term active error, the effects of
which are immediately appreciated.? The latent et
for may exist within the system for varying peri-
ods. typicaily dormant and unnoticed until, when
combined with another factor. such as an aenva
EITOr. It causes an accident. Active errors are most
often commutted by line personnel. Laent errors
reflect the environment in which an eror occurs.
They are charactenistically managerial in origin
andmnﬂenﬂmbypuﬁcymbnsa:ymm
design,

Recognition that i P blood :
serious of cven faual reaction dates 1o the cariy
days of ransfusion. In fact, the earlicst report of &
transfusion reaction is auributed 10 Denys in
1667.* long before identification of blood groups
cnabied the procedure 0 be performed on & routine 3
basis. In 1942, Kilduffe and' DeBakey published

investigators over the 24-year period of 1917 10
1941, citing a risk for hemoiytic transfusion reac-
tion of 1 in 541 transfusions (80/43,224), and a
morality rate for transfusion reaction of $8%,
leading to a risk of death from transfusion of | in
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935 .* ln 1943, Wiener reponed a
death rate from wransfusion of | in 915.% In 1951,
Muirhead reported a monality rate from acute he-
molyuc transfusion reacnon (AHTR) of 16% (10
of 28 patients suffering reactions from mismatched
blood died).*

A deuiled study of wansfusion reactions from
1952 to 1957 at a large urban hospual in New York
City was published by Binder ef al.* The investi-
gators reporied that 30 paticnts received the wrong
blood in a total of 81.392 wansiusions (12, 713
units). Seven patients died (1/11. 625), although
in two cases. the death was annbuted primaniy
tothe patient s exisung condition. with the trans-
fusion reaction only a contmbuting factor. Another
pauent survived. bur delivered stillborn twins after
a severe reaction (o an incompauble transfusion.
Sympioms were observed with transfusion of as linde
a3 25 10 100 mL. The rate of AHTR was 1/4,520
units, with a morality rate of 39%.°

Of the 30 patients identificd in Binder et al's
study, 26 received ABO-incompatible whale blood
(the plasma in 18 contained incompatible red blood
cells, whereas 8 contamed A or B antibodies
against the recipients’ red blood cells). Two cases.
involved incompatibility regarding the D antigen
(O-positive blood to an O-negative recipient in
bath cases), whereas incompaubility was attrib-
urad 10 other antigene (nor identified) in two ath-
ers. Of the 30 patients 10 exhibited no hemoglo-
binemia or hemoglobinuria despite proof of
incompatibility 17 had some reacuon. whereas 3
had none); 6 had hemogiobinemia and hemoglobi-
nuna aione; 3 had oliguria of less than 48 hours
duration: & had oliguria of longer than 48 hours
duration; and § exhibited & hemorrhagic diathesis
(all died). The majority of deaths were acributed to
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TRANSFUSION ERRORS: CAUSES AND EFFECTS

molytic transfusion reacuon at 1/500,000. with
two thirds resulting from clencal errors such as the
lack of proper idenufication. A 1988 National ln-
stitutes of Health consensus conference cited a
1/100.000 risk of death from transfusion. not
counting transfusion-associated acquired immuno-
deficiency syndrome'® (this may have included
transfusion-associated hepatits). Barton's 1990 re-
view of noniniectious transfusion reactions cited a
10% morality rae for AHTR almost invanably
from refractory hypotension, inmavas-
cular coagulation. and/ot renal failure.' Goldfinger
reported. that the severity of reaction comelated
with the volume of incompatible blood infused. "*
A 1963 report found that most blood bank errors
were clencal in nature.'® A 1967 British report.
after a highly publicized transfusion “*carastro-
he,"* advocated :ncrusad auention 1o the poten-
tal for clenical emror.'” A large 1966 study of er-
rors with llect: Inﬂ
found an avernge of one clerical error | per 1. 000
units processed.'*
A small 1989 British sudy identified five ABO
errors in 30,456 transfusions. for a rate of 1/6.000
units.'* The found that er-

m

syndrome. and | report could not be located).
AHTR resulting from ABO incompaubilicy ac-
counted for the majonty of reports (51%). The
other cases included: cute pulmonary injury
115%), bacteriai contamination | 10%), delaved he-
malysis (10%). damaged product (3%), and graft-
versus-host disease 10.4%). %

Sazama found 131 cases of ABQ iacomparibil-
ity among the 158 cases of acute hemolysis, with
the volume of blood leading to death ranging from
30 mL to 3 units. In 85% of these cases. a group O
recipient received incompauble red blood eells,
most commoaly group A. However, she pointed
out that this is likely stanstically based on blood
group frequencies. because in the event of an error
a group O recipient has a 60% chance of receiving
an incompatible unit, whereas a group A recipient
has only a 9% chance. Nine cases were acute he-
molytic reactions tnvolving ailo-antibodies to an-
tigens of other biood systems: 5-K: 1-1k%
1-Fy't I+ I+ 1k3; and 1-E+«K+P,. De-
layed acute hemolytic reactions accounted for 26
cases. There were six cases actributed to nonsero-
logic problems, inciuding: | was improper deglyc-

rors were usually at fault, a combination of active
and latent cucumstances, such as more than one
paticnt with the same surmame on the same hospital
floor or in the operating room simultancously.'®

RECENT COMPREHENSIVE STUDIES

of blood for a 1,000-g infant, 3, hemo-
lysis by a blood warmer heating to greater than
40°C. 1. hemolysis caused by adverse wempera-
tures during ransportation without adequate pack-
aging; and 1. mansfusion with an improper solucion
(0.5 narmal saline).®

Am;m: deaths caused by ABO-incompatible

“The US Food and Drug A fﬁJA'l
‘mandated reporting of

Sazama reporied that seven invoived

ities in 1975. In 1980, byM:lnannd.umnfUM
standing, the Health Care Finance Administration
agreed 1o investigate these fatalities in greater
depth. The file of such reports, maintained for-
merly by the Buresu of Biclogics and now by the
Center for Biclogics Evaluation and Research, is
open under the Freedom of Information Act. It has
been reviewed and analyzed by muitiple investiga-
tors, including (with date of publication and aum-
‘ber of repors studied in parcathesis): Schmide®3'
(1980, 69), Honig and Bove™ (1980, 70), Myhre"
(1980, 113), Camp and Monaghan™ (1981, 126),
Edinger™ (1985, 275), and Sazama™ (1990, 355).
In the most recent and most comprehensive
analysis Sazama®® reviewed 355 reports and stud-
ied 256 (99 did not involve transfusion, 68 relased
to transfusion-associated hepatitis, 3 related to
s iaeed secuived i .

plasma or platelets and probably did
not felate to error. She esumased the total death
rate from red blood cells for ail causes 1o be 0.5 1o
1 per 100,000 patients (each receiving approxi-
mately 3.5 units of red blood ceils). She found one
third of all deaths and two thirds of incompatible
red biood cell transfusions were amributable 1o er-
ror and were therefore prevenible. She estimated
that 135 such errors occwred in approximaely

seropositive units

ally, of 12 reported donor deaths, 1 related w an
wmmmmwam
blood cells from a fellow donor in 1982.

Sazama

Mmh-ﬁqmﬁﬂw



TRANSFUSION ERROAS: CAUSES AND EFFECTS.

3pproval of policies and procedures reiating to the
distribution. handling. use. and administranon of
blood and blood components. but that explicit re-

sponsibilicy is assigned o nursing for administra-
3 .

tion of blood products.

" Mummert and Tourault updated this report and
Teviewed 150 transfusion-associazed faralities re-
ponied o the FDA from 1990 10 1992.87 They
conciuded that nearly one third of thess facalities
muidhavebu:nymmmdbyiﬂmw proper

procedure (interestingly, acarty one third of avia-

ton accidents are caused by a crew member nac
following established procedure™) and reparted
that proper transfusion of ABO-incompatibie
bLuod.n:Illbeﬂmgn’fmrcnnmhhlhﬂ
prmary cause of preventable death. They identi-
fied failures i the following areas: 11) the aceuras
idenufication of the pauent: (2) the recognition of
the signs of 2 reacuon and

m
dmately died, [n this case an unapproved warming
device in the operating room warmed the blood to
t least 80°C, leading to hemolysis without the
inawiedge of the blood bank. They also described
several cases in which microwave ovens were used
lo warm bicod which led 1o hemolysis, and
swessed thar the evaluanon of devices before use
and the angoing monitoring of procedures are im-
portanc. <7

Mummert and Tourauit found that mosc of the
€FTOMS accurred outside of the blood bank and were
fargely in violation of <xisting operating protacols.
They advocated facility comprehensive quality as-

. Surance programs to idendify inappropriate proce.

mnsinm:hnurywremfwumepurposemd
nteat of required proceures. They aso swessed
the imporanee of the design of sysiems 1o prevent
and detect errors on an ‘ongoing bivis. as wei] a5

acUon [o discontinue the transfusion: (3) the veri-
fication thar equipment in use was funcuc.ing
property before and during use; 14) the Taining of
employees in adhereace to standard operating pro-
<cedures. The investigazors reported that failure 10
follow standard operating procadures in place were
a significant problem. and they advocated staff ed-
eation. training, and montoring for adherence on
an on-going basis. ¥
The investigators in this study aiso reported thar
Emuumidenﬁfylmmummmm
uted t0 many of the famlites. Again, in an analo-
gous way iuammﬁujumm:hunu-
clear power and aviation, minimiz Ing deigy in
* detecting a problem. properly identifying its cause,

ularly since m-mummhn
this has been fated ir xfusi

'mdkimliummhuuhumﬁd

through to all operarional ‘ireasIn some

i Sy

Mwamuurmmmm
resuscinated, wmmm and unl-

for validati
Linden et af studied 104 significant cansfusion
crTors reponed in New York Stae.'' In 1959 reg-
ulanons were put in place requiring the reporting
of significant errors. accideats, and i
curming during the collection. processing. reieass,
or transiusion of blood. This differs from the fed-
eral reporting of only moreality dats and. in con-
TS, inciudes morbidiry and even cases in which
mmwmhmmmm.mamun-
porant difference because in complex error-
critical activities such as transfusion, caasophic
events, aithough rare in themseives, are often
caused by an unformnare cambinazion of precursor
evens or errors.. These same erors in differens
Would have been caught or would
ign outcome.

- nn'lymmhuﬂm—d,pem Although
-=mmdumuu.mw-_uladwlym=mﬂ
Mlﬂhym:ﬂqdumunm



TRANSFUSION ERROAS: CAUSES AND EFFECTS

To assess the number of undetected errors in
their blood bank. T well et al*' deliberately in-
troduced efrors into ¢ routine workioad, then as-
sessed the detection rate. They studied three arcas;
office (tiling of recards). nursing (donor services
and blood coilection) and laboratory (blood group-
ing and other testing). Errors inwroduced included
discrepant resuits. numenical erors, and records
inconsisient with previous records. The vast ma-
jority of these plantec :rrors were detected. but a
significant minonty were not. During the firs: 3
months of the study. 9.5% of errors were not de-
tected by office staff, 18.2% were not detected by
nursing, and 9.1% were not detected in the labo-
ratory. This improved overall to 0.7%. 12.8%. and
11.4%. respectively. at the end of the study over a
vear later (the laboratory failure rate had been as
high as 11.5% in months 4 t0 6 and 19.5% in
months 7 10 9. and decreased thereafier). They aiso
observed an increase in the number of real emors
detected. which presumably occurred previously
but went unnoticed. In a separate survey reported
in the same arucle. they esnmated their eror raie
in blood collection and processing at 1/500 units
(125 errors in 62.590 units). with 81% of emmors
being clerical and 19% techaical.”! The impor-
tance of this snidy is not limited to the definition of
error rates. Tasweil et al showed very effectively
that by introducing an active element imo search-
ing for known errors and providing positive feed-
back. they significantly increased the effectiveness
of wapping errors. His staff not only increased the
detection rae of introduced errors, but also in-
creased the detection rate of real. previously un-
detected errors from 4 in the first 3 months to 73 in
the final 3 months of study.’' This is consistent
with Juran's observations on reduction of human
error—provide feedback from the work ﬂpmnmd
and design work to demand antention.

A more commonly und approach 10 detecting
error is multiple inspection. often performed by a
passive visual check of a list of results, For exam-
Ple, the interpretation of one technologist's ABO
grouping results may be visually reviewed and ver.
ified by a second person. The reistively simple
checking algorithm could be more relisbly per-
formed by computer. However, for a number of
reasons, including general lack of computer avail-
ability, poor design of some systems, and com-
pater downtime. it is often perfarmed by a second-
persan check. The obvious hope is that if an error

178

g=ts by one person. 1t will be caught by another.
Mot only does the passive check have significant
potentiat for distraction. muitiple responsibility it-
seif does not necessanly enhance human perfor-
mance. Unless carefully configured o prevent it,
in ' system . which two peopie are responsible for
Ihe same las... neiner person is wuly responsible.
Paradoxically, such safety procedures may provide
less. rather than more assurance. In the biophar-
maceutical field, as many as 30 people were ob-
served 0 miss an error in 3 mulupie check sys-
? “The human eye sees what the brain thinks

it shauid see. M

Kruse et al reported a smail benefit to requiring
3 second nurse 10 verify medicarions dispensed.
Following a 46-week study of 129.234 medica-
tions administered. they cited 2n error rate of 2,98
per 1.000 medicanons administered by a single
nu- sanstcally significandy higher than the ee-
ror ;ate of 2.12 per lGOO medications when ad-
ministered by two nurses, ™

To verify ABO interpretazion without an appro-
priate computer system. an alternauve is to have
individuals respensible for their - - - work, and to
provide them with the means for iably reviewing
their interpretation by looking at it in a different
way. For example, afier aggiutination results are
read and interpreted. if the test tbes are replaced
in either one of two rows of a test tube rack ac-
cording to the simpie rule of posttive tubes in the
back row and negative tubes in the front row. a
new and unique panem is created for each ABO
group (Fig ).

BEDSIDE IDENTIFICATION ERRORS

A College of American Pathologiss study, the
1991 Q Probes” Wristband Identificanion Error Re-

mmﬂmmm?lzm”’“h

" this study, phicbotomists checked wristbands

mmundafw-l-vd:pemd.mmem-
sults, The investigators, Reaner et al, reponed
rmsfmmmzmmm

checked. They reported a median eror rae of
2.2%, with some participants having error rates of
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ErTOrs that might not otherwise be detected and
reported. The investigators considersd ansiusion
of the wrong unit as a major eror and poor exe-
‘ution or documentation as a recording eror. Over
a peniod of 15 months. 308 patients received 3,485
units. The investigators repored detecting 165 er-
rors, L5 of them major, occurring after blood units
had left the blood bank. Seven were misidentifica-
tions resulting in administration 1 unintended pa-
uents. constaunng 0.74% of padems and 0.2% of
units, whereas eight other errors occurred in four
pasients (0.5%), including five ailogeneic units ad-
ministered when autologous blood was availabic,
and one anemic parient wha reseived a transfusion
when aniy a crossmaich was ordered. The -emain-
ing 150 erors inciuded misrecordings {61}, misia-
beling (6), and failures % document adequately the
ansfusion (83). They repored thae the errors did
not lead to any sequelas with the exception of one
msidentificacon that resuited in 2 wansient, but
unreponed reactign.’?

Total frequency of emor at the three insurtutions
in the Belgian study was 1.95 2.2%, and 6.9% of
units. However. many of the  reiated 10 compo-
neats (fresh frozen plasma) issued remotaly from
mamnm..pmmmnhr‘m
America. The investigators noted that acne of the
seven mi; inistration errors was
feported, and speculated that the U efror race is
many times the repomed rate for reported errors, ™
Hova=w.-r.:‘xisimpmmmnomdmmmy
invoived patients undergoing clective surgery in
which transtusion is not the dominant farm of ther-
pY; N0 measures, such a5 double ideatificarion,
Were in place 1o reduce the chance of errors; and
mansfusion practices were very different from
those of other countries. Also absent wers the
qualiry assurance review procedures routinely ysed
in many instirudons in North America. Thus, data
may G0t be comparable.” However, the stady did

provide documentarion
“‘Ybé_“‘"!ﬁ-lmﬂd’“m thi teparted, ervor

@gwmmmmaw“

that the actua] error raes _

m

3bsent from the medical records 30% to 50% of the
tme.

BLOOD BANK ERRORS

Shulman and Kent™® studied the incidence of
unit placement errors, that is. the placing of red
biood cell units in the wrong section of the refrig-
erator. In a study of 96.581 units az a large insa-
tuton, they found an error rate of 0.12% (112 unirs
musplaced. 1/362), with about one third of these

ieading to ABO-i ible transfu.
sions if released (an ABO mismatch efror rate of
0.04% or 1/2,510). They noted that piacement er-
rors are of concem. because 2 crossmatch cannoc
always be counted on to detect ABO incompatbil-
i7" aad will usually not deteet Rh incompati-
bility because most Rh-neganve patients do not
have anti-D. The invesugators further noted that
piacement errors are of great concern when un-
blood is in emergency sit-
uations.” Their study shawed the imporance of
frequent verification of uait placement 0 reduce
the chance of an incompadble unit being released
by misaake. They found that checking only once
dzily\'wl.drumtinlcnﬂudnﬂdellyuf 16 hours
for 37% of erronecusiy placed units and a delay of
up © 24 bours for 32%.“% This sudy was con-
ducted at a large institution with crowded refriger-
imnlndalu::mvumy.wixmynmhﬂ:p-
of all insti but it d&
anather source of latent error that can be reduced
by a protocol of double checking,

Sbulman e al aiso identified errors in a none
crossmatch method compared with an immediate
spin crossmarch method. They tesied 7,124 pa-
tient i by i iate spin and
alsa by # noncrossmarch method consisting of du-
plicaie ABQ testing of the paticnt. repeated ABQ

., -confimnation ‘of the dooor uait, and a cletical

ing results that were inadvenently overiooked and
two cases in which ABO-i ible blood was
wmhMMAfwlmo
mm.mumwmuym
pi Thei v that these,
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laborarories noc emplaying any such swaff had a
4.1% eror rawe 195.9% accuracy). The difference
“was found to be stistically significant (P = .05),
The invesugators concluded thar such labs would
have bewer accuracy on patienc tesung as weil?!

TRANSMISSIBLE DISEASE TESTING ERRORS

Erors can also oceur in the blood bank during
Processing and tesung. Whereas minor errors in
testing and acceprance of donors with a history of
unacceptable test resuics, most notably repeat re-
active tests for human immunodeficiency wirus
type [ (HIV-1), which are neganve on supplemen-
tal testing, are well known and have been the sub-
Ject of numerous voluntary recails. We are aware
of two cases in which HIV-i-reactive blood was
released througn eror. In one case, the result in
question occurred ac the end of 2 column. near ext
located below, which made the regerive result less
notceable 1o the eye. This ermor was detected only
because the reCipient was later found to be HIV-
positive with no identificd. risk factor other than
ansfusion. so it is not known whather additional
\esang at the time would have proved positive.
Mm:n(mrm:inubenmﬂmhyan
automated transcription system in which resuits arc
automatically interpreted and relayed 1o the biood
bank computer system. which prevents releass of
umuwmwmmmu.mmmm.
3 technologist missed a notation of “reactive” on
2 tape and recorded a nonreactive resuje. The error
Was noted shontly after the transfusion, and West-
©rm blot testing proved positive (it was later found

" that the donor admined 1o 1 risk factor for HIV
infection). We are also aware of several other
€2z in which units reactive for either syphilis or
mbudymmhepnmbmlnﬁﬂwuzm

s

clude comparisan with the denor's previous bicod
fYpe, emors found by the ranstusion serviee oypi=
<aily teflect only these unirs drawn from first-time

. donors.*” These usually represent only 2 smail pro-

paraon of donor units collectad, Discrepancies de-
tected before labeling give 2 beqer esomate of the
potencial magnitude of the probiem, but are not
usually considered as significant because the $¥s-
tem apped them. However, the mue figure should
also consider potential switces thar Wwould be yn-
detectable because they oceur berveen donors of
the same blood types (about one third of the time},
This is another example of the importance of
studying the caught potendal error, and under-
standing its cause,

AUTOLOGOUS BLOGD

[t is well established thag autologous blood is not
without risk because of the risk of error, In their
o fusion in pediar-
fic paviens, DePaima and Luban wamned of poten-
tial errors in the identification of the patent receiv-
ing aurologous blood and in labeiling the unig as
well a3 the nsk of conmmination.*? Renner g1 af
akomld:mmﬂouulm:mofmfinmeir
review of amologous transfusion pracuces at 612
hospitals.*> Wasman and Goodnough alse ac-
knowledged tat errors in the mansfusion of autol-
o8ous biood could ocour.™ In the 1992 College o
American Pathologists Comprehensive Transfu-
sion Medicine Survey, Set J.C, 34 of 3,852 par-
ficipating facilities (0.9%) indicated that they hag
issued an autologous unit of whale blood or packed
red blood cells to the wrong patieat within the
previous year. Twenty (0.5%) indicated that the
unit bad acnuaily been gansfused.
Simpson et a*? sudied 175 children receiving

_ln-:iforu'!nﬁuinnu_xmnf

s blood at an ic hospical and
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With feedback regarding deviations from protocol
and active educational efforts. adherence 10 iden-
dfication protocols (requiring comparison of blood
umit paperwark with both the blood unit labe! and
the identfication band information by rwo differ-
ent individuals) improved gradually from 50% dur-
ing 3 pilot swudy and 68% during the inidal phase
(the firse 25 audits) w0 83% dunng audies 26 10 50,

w

clerical areas. He felt that this ST fate was very
low for human funcrions and probably reflected his
intensive effons aver the vears at staff education to
fecognize and avoid error. His effors to reduce the
likelihood of error therefore focused on technology
ta correct system deficiencies. implementing com.
puterization, and computer-generated bar code-
readable labels. Within the las: year, the facility

92% during audits (01 to 125, and nearty 100% also introduced automated blood grouping of bar
after audic number 125,52 coded-ladeled specimens that feed directly into the
The Shulman er a study idenified three causes laboratory informauon system, These strazgies
for variance from (n ffici have i ¥ reduced the for
ge because of 1 deficiency in orienction human error,® .
OF waining; (2) performance deficiency caused by Eagle and Davies™ and Reason® have pointed
lack of of the diffe

Or carelessness: and (3) sysiem deficits. The first
Wo were addressed by in-service ramning of staff.
Wbmmmmmxﬂy&dmmmpmm
of verifying the idenziry of a patient well known to
them. compliance gready improved when they
weme educated to understand that the check was

:nfm:uudmww."rinhmbmufm-
ment modalities used or deficit in skin integrity,
The investigators fnuﬂh—mkgd.na&anlube

. a8 did Berwick in his “*Theory of Bad Ap-
ples. ™ that acave failures receive much more
auention than passive failures. and often are at the
center of auention at Morbidity and Mortality
Rounds. mmrmnﬂn:runm:mua
"*bad appie.” This has two undesirable effects: (1)
other contributory sources of latent emror go unno-
ticed and unrectified: and (2) Ppracutioners may be-
come fearful, defensive, and uncooperative. trying
to hide problems rather than address them. They
conclude that remedial action must be directed at
latent as weil as active EITOTS 10 be effective, ™

Bar codes used for identificadion in many blood
CEnters serve as one system rernedy o address Ja-
(ent efror. After a bar code label is applied 1o the
puot tubes and bag by the phlebotomist, identifi-
cation is ensured by machine reading during the
testing process, 10 eliminate the possibility of ran-
scription errors in identification, and dufing the
labeling procass. Computerized testing equipment

4 very effective means of i easing
with protocol and reduciag the risk of eror, 2

can transfer y w0

blood bank computer, climinating the possibility

afmmﬂ:mmmllwpn-

vmlzhelh;nfami!un!gmhum:hn
i ‘Satsfactocy

dm.mmlm.mmmgmmsm .:pthmﬂx@ghbnlf«pmﬁvzynﬁmﬂn-
his v classifying érrors by site of origi. =dﬂcwm;-mdmmuudmuem‘qmu=
mdon: during collection and ing, in the phieb s €an aiso be fecorded

llh'mfy.nrnlhheﬁnh.hdﬁm- awomatically, The mformation can then be up-
q,ummw"mn":wm loaded to the information system, %4
Tion, rEmwvigtion of | storage and re- Pwnhlghrmdslﬂmmmﬂhbelpn'mm
ui-i.i-mwm(suhu mﬂmhmm&m'wﬁmﬂh

procehres). Hle found ao emor taie of - biood mis * The American Asso-

:'uﬂnuf!hodknhh‘-wmedm;in
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