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PostanalyticalPostanalytical externalexternal qualityquality
assuranceassurance in in automatedautomated haematologyhaematology--
experiencesexperiences from from ScandinaviaScandinavia , , 
cooperationcooperation betweenbetween
NOKLUS/NKK and EQUALISNOKLUS/NKK and EQUALIS
( ( NorwayNorway & & SwedenSweden))

What is postanalytical quality assurance in What is postanalytical quality assurance in 
automated haematologyautomated haematology??

QualityQuality assuranceassurance ofof postanalyticalpostanalytical factors like :factors like :

nninterpretion of results, histograms and scatterplots interpretion of results, histograms and scatterplots 

nncorrect actions taken to verify resultscorrect actions taken to verify results

nnreporting the results back to thereporting the results back to the doctor /ward / doctor /ward / 
departmentdepartment
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Why is postanalytical quality assurance Why is postanalytical quality assurance 
important ?important ?

nn Prevent that erronous results are being reportedPrevent that erronous results are being reported

nn To catch up and be aware of the information To catch up and be aware of the information 
that might be important for the diagnose and that might be important for the diagnose and 
use the information to the best of the patientuse the information to the best of the patient

Reasons to start an external postReasons to start an external post--
analytical quality assessment schemeanalytical quality assessment scheme

nn Many years experiences from ”userMany years experiences from ”user--meetings”   shows that meetings”   shows that 
the analytical part  is well taken care of  in the majority of the analytical part  is well taken care of  in the majority of 
laboratories , laboratories , while many users have problems  both with the while many users have problems  both with the 
interpretetion of the results / plots  and performing  the interpretetion of the results / plots  and performing  the 
correct actions to get a correct result.correct actions to get a correct result.

nn As external quality assurance it might have an educational As external quality assurance it might have an educational 
effecteffect
nn internal discusson about the results   you are going to report internal discusson about the results   you are going to report 
nn compare your inrepretations and actions to other laboratoriescompare your inrepretations and actions to other laboratories
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PostanalyticalPostanalytical qualityquality assurance survey in assurance survey in 
Norway&Sweden ; pilotproject May 2000, 1th Norway&Sweden ; pilotproject May 2000, 1th 
ordinary survey december 2001ordinary survey december 2001
nn NOKLUS /NKK/ EQUALIS did  a pilot project in May NOKLUS /NKK/ EQUALIS did  a pilot project in May 

2000 ,trying to find2000 ,trying to find outout howhow Norwegian and SwedishNorwegian and Swedish
laboratorieslaboratories handledhandled thethe information from theinformation from the automatedautomated
haematology instruments, whathaematology instruments, what correctivecorrective actions  thisactions  this
informationinformation wouldwould cause and howcause and how thethe resultsresults werewere reported.reported.

nn 30 Norwegian and 28 Swedish30 Norwegian and 28 Swedish laboratorieslaboratories participated in participated in 
thethe pilotproject pilotproject 

nn TheThe participatingparticipating laboratorieslaboratories werewere chosenchosen amongamong thosethose
whowho werewere using CELLDYN 4000,Coulter (STKS, GENS, using CELLDYN 4000,Coulter (STKS, GENS, 
MAXM) or Bayer instruments (ADVIA 120, H*series)MAXM) or Bayer instruments (ADVIA 120, H*series)

PostanalyticalPostanalytical qualityquality assuranceassurance schemes schemes 
in Norway&Sweden ; pilotproject May in Norway&Sweden ; pilotproject May 

2000, 1th ordinary2000, 1th ordinary schemescheme december 2001december 2001
nn In In thethe pilotprojectpilotproject, plots from 3 cases , plots from 3 cases werewere sent sent 

out out 
nn MDS, AML & MNIMDS, AML & MNI

nn TheThe pilotprojectpilotproject showedshowed major major differenciesdifferencies
betweenbetween thethe laboratories laboratories 

nn TheThe pilotprojectpilotproject showed  showed  a a needneed for  for  
standardisationstandardisation..
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Scheme for the surveyScheme for the survey
((pilotprojectpilotproject))

nn 3 different bloodsamples  were analysed in 3 different bloodsamples  were analysed in Coulter Coulter 
STKS, Bayer H*2 and CELLDYN 4000STKS, Bayer H*2 and CELLDYN 4000 at the at the 
University hospital in Trondheim within the same University hospital in Trondheim within the same 
dayday

nn Plots from the 3 bloodsamples were submitted to 58 Plots from the 3 bloodsamples were submitted to 58 
laboratories (20 Coulter,20 Bayer,18 Celldynlaboratories (20 Coulter,20 Bayer,18 Celldyn))

nn Each lab. received plots from the instrument they Each lab. received plots from the instrument they 
were using as their routine instrumentwere using as their routine instrument

nn Some clinical information about the patients  and Some clinical information about the patients  and 
relevant questions  about the results/plots, were relevant questions  about the results/plots, were 
given in the questionnaire given in the questionnaire 

QuestionnaireQuestionnaire
nn Comments to the survey ?Comments to the survey ?
nn 1. Would1. Would youyou accept the requested parameters as they are accept the requested parameters as they are 

reported in the instrument printreported in the instrument print--out ? out ? 
2. Would you report back other parameters than those who 2. Would you report back other parameters than those who 

are requested are requested --numbers /flags / interpretive report ?numbers /flags / interpretive report ?
3.What actions3.What actions would you take before reporting the result ?would you take before reporting the result ?
4.How would you report the results back to the dept./dr. ? 4.How would you report the results back to the dept./dr. ? 
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Main Main differenciesdifferencies betweenbetween laboratorieslaboratories in in NorwayNorway and and 
SwedenSweden in ”in ”followingfollowing--upup” cases in ” cases in thethe pilotprojectpilotproject--
MDS,AML,MNIMDS,AML,MNI

0 0 –– 35 %35 %18 18 –– 77 %77 %AdditionalAdditional requestsrequests mademade
by by thethe lab as lab as followfollow upup.. .. 
((CRP,LDH,MononucleosisCRP,LDH,Mononucleosis
..

25 %25 %75 %75 %TypingTyping in in textcommentstextcomments to to 
commentcomment thethe results results 

10 %10 %30 %30 %ReportingReporting
flagsflags/”/”interpretiveinterpretive report”report”

64 64 –– 100 %100 %23 23 –– 32 %32 %Manual DIFFManual DIFF

65 65 –– 100 %100 %36 36 –– 65 %65 %Manual Manual countcount ofof WBC and WBC and 
PLTPLT

10 %10 %50 %50 %CheckingChecking for PLT for PLT 
aggregatesaggregates in a in a amearamear

SwedishSwedish labs.labs.NorwegianNorwegian labs.labs.CorrectiveCorrective actionsactions

1th 1th ordinaryordinary survey December 2001survey December 2001

nn Plot  Plot  werewere sent to all sent to all NorwgianNorwgian (71) and Swedish(68) (71) and Swedish(68) 
laboratorieslaboratories wichwich hadhad an an automatedautomated 55--part DIFF part DIFF 
instrument instrument withinwithin thethe instrument instrument groupsgroups::
nn ABBOTT ( CELLDYN 4000)ABBOTT ( CELLDYN 4000)
nn ABX (ARGOS,VEGA,PENTRA)ABX (ARGOS,VEGA,PENTRA)
nn BAYER ( ADVIA 120 , H*1,2,3)BAYER ( ADVIA 120 , H*1,2,3)
nn CoulterCoulter (STKS,GENS,MAXM)(STKS,GENS,MAXM)
nn SYSMEX (NE 8000,SE9000&9500,SF3000 &XE2100)SYSMEX (NE 8000,SE9000&9500,SF3000 &XE2100)

nn Plot from a Plot from a bloodsamplebloodsample ofof a a patientpatient sufferingsuffering from CLL from CLL 
waswas sent to sent to thethe participatingparticipating laboratorieslaboratories..
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SchemeScheme for for thethe survey in survey in DecemberDecember 20012001

nn TheThe bloodsamplebloodsample from  from  thethe patientpatient withwith CLL, CLL, waswas
analysedanalysed withinwithin thethe same same dayday in CELL DYN in CELL DYN 
4000,ABX 4000,ABX PentraPentra 120, ADVIA 120 and 120, ADVIA 120 and CoulterCoulter STKS STKS 
at at thethe UniversityUniversity Hospital in Trondheim ( Hospital in Trondheim ( St.OlavSt.Olav))

nn TheThe same same bloodsamplebloodsample waswas sent sent withwith courier courier mailmail to a to a 
hospital in OSLO (SIA) to be hospital in OSLO (SIA) to be analysedanalysed in SYSMEX in SYSMEX 
XE2100 & SE9000XE2100 & SE9000 withinwithin thethe same same dayday

nn EchEch lab lab receivedreceived a plot from a plot from thethe instrument instrument theythey werewere
usingusing as as theirtheir routineroutine instrument.instrument.

nn SomeSome clinicalclinical informationinformation aboutabout thethe patients  patients  and and 
relevant relevant questions  aboutquestions  about thethe resultsresults/plots, /plots, werewere given given 
in in thethe questionnaire questionnaire 

OverviewOverview ofof receivedreceived resultsresults and and distributiondistribution
ofof instruments in instruments in NorwayNorway and and SwedenSweden
nn ReceivedReceived answersanswers : 68% from : 68% from NorwegianNorwegian and  and  andand 76 % from 76 % from SwedishSwedish laboratorieslaboratories

Fordeling av instrumenter i Norge og Sverige

0 2 4 6 8 10 12 14 16 18

Ukjent type

ABBOTT
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COULTER

A n t a l l

Sverige

Norge
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QuestionnaireQuestionnaire
nn Comments to the survey ?Comments to the survey ?
nn Clinical information  about the Clinical information  about the patientpatient and and informationinformation

aboutabout whichwhich parameters parameters that  that  is is requestedrequested
11. . WhichWhich parameters or parameters or flagsflags willwill youyou reportreport back to back to thethe

dept./dept./doctordoctor??
2. 2. WhatWhat corrective corrective actionsactions//furtherfurther ivestigationivestigation willwill be be donedone

before reporting the result ?before reporting the result ?
3. .3. .HowHow would you report the results back to the dept./dr. ? would you report the results back to the dept./dr. ? 

TheThe case and case and resultsresults afterafter analysisanalysis in in thethe
hospital lab.hospital lab.

nn TheThe bloodsamplebloodsample waswas
submittedsubmitted to to thethe hospital lab. hospital lab. 
from from primaryprimary healthhealth carecare
(GP)(GP)

nn TheThe bloodsamplebloodsample waswas from a from a 
man man bornborn in 1930, he in 1930, he visitedvisited
thethe doctordoctor becausebecause he felt he felt 
tiredtired. . HgbHgb waswas analysedanalysed at at thethe
GP’sGP’s officeoffice (not (not knownknown))

nn OnlyOnly WBC is WBC is requestetrequestet from from 
thethe GP  GP  

nn ResultsResults afterafter beingbeing analysedanalysed
in in thethe hospital lab.:hospital lab.:

nn WBC:142,9 x 10WBC:142,9 x 1099/l/l
nn PronouncedPronounced lymphocytosis   lymphocytosis   

((aboutabout 90%) 90%) withwith somesome
atypicalatypical lymphocyteslymphocytes ( fragile ( fragile 
cellscells//Gumprecht’sGumprecht’s shadowsshadows))

nn HgbHgb : 9,5 g/dl: 9,5 g/dl
nn PLT PLT countcount : normal : normal 
nn TheThe scatterplotscatterplot is is typicaltypical for for 

CLL.CLL.
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CLLCLL--croniccronic lymfaticlymfatic leukemialeukemia

PLOTPLOT--ABXABX
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Plot ABXPlot ABX-- prøve fortynnet 1+1prøve fortynnet 1+1

Plot Plot -- BayerBayer
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Plot Plot –– ABBOTABBOT

PlotPlot--SysmexSysmex XE 2100XE 2100
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ResultsResults

21 %21 %8 %8 %Alarm/Alarm/flagflag from plotfrom plot

70 %70 %31 %31 %TextcommentsTextcomments fillingfilling
in/in/describingdescribing thethe findingsfindings

32 %32 %19 %19 %CommentComment to to thethe dept./dr. dept./dr. 
basedbased onon flagsflags

57 %57 %19 %19 %55--part DIFFpart DIFF

36 %36 %44 %44 %PLTPLT

17 %17 %29 %29 %MCHCMCHC

19 %19 %33 %33 %MCHMCH
21 %21 %39 %39 %MCVMCV

26 %26 %42 %42 %EVF (HCT)EVF (HCT)

60 %60 %54 %54 %HgbHgb

23 %23 %40 %40 %RBCRBC
89 %89 %92 %92 %WBCWBC ((requestedrequested))

NorwegianNorwegian
laboratorieslaboratories

Swedish Swedish 
laboratorieslaboratories

TheThe parameters parameters whichwhich
thethe lab.willlab.will reportreport from from 
theirtheir instruments.instruments.

ComparisonComparison ofof thethe differentdifferent ””instrument”userinstrument”user groupsgroups
thatthat wouldwould reportreport an an automatedautomated DIFF from DIFF from thisthis patientpatient

(CLL)(CLL) 57% 57% ofof NorwegianNorwegian lab., 19% lab., 19% ofof SwedishSwedish lab.lab.

24 %24 %SYSMEXSYSMEX

24 %24 %ABBOTTABBOTT

35 %35 %CoulterCoulter

44 %44 %ABXABX

61 %61 %BayerBayer

%  %  withinwithin thethe instrumentgroupinstrumentgroup
thatthat wouldwould reportreport an an 
automatedautomated DIFF DIFF 

Type Type ofof instrumentinstrument
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CommentsComments to to thethe resultsresults
nn In In SwedenSweden: : mer mer usualusual to to reportreport hematogramhematogram ((WBC,RBC,Hgb.MCVWBC,RBC,Hgb.MCV) ) whenwhen onlyonly

oneone parameter is parameter is requestedrequested. . TwiceTwice as as manymany SwedishSwedish as as NorwegianNorwegian laboratorieslaboratories
reportreport thesethese parameters.parameters.

nn HgbHgb –– just a just a fewfew ofof hose hose whowho wouldwould reportreport HgbHgb commentedcommented thatthat theythey wouldwould
correctcorrect thethe HgbHgb due to due to leucocytosisleucocytosis beforebefore reporttingreportting thethe answeranswer..
nn CELLDYN 4000 and SYSMEX XE&SE CELLDYN 4000 and SYSMEX XE&SE reportedreported ””nearlynearly” ” correctcorrect resultresult and and 

calculatedcalculated HgbHgb from Bayer.  from Bayer.  

nn FlagsFlags/alarms/alarms
nn --21% 21% norwegiannorwegian and  8% and  8% swedishswedish lab. lab. WouldWould have have reportedreported

nn ATYPICAL LYMFOATYPICAL LYMFO
nn ANISOCYTOSIS,MakrocytosisANISOCYTOSIS,Makrocytosis

nn ExampleExample ofof commentscomments from from NorwegianNorwegian lab.:lab.: . (32%):. (32%):
nn ””smearsmear mademade, , willwill be be examinedt”,”DIFFrrequested examinedt”,”DIFFrrequested in in additiontadditiont”, ”, 

””Lymphocytosis”,”TypicalLymphocytosis”,”Typical lymphocyteslymphocytes areare present”,”Resultpresent”,”Result is not is not withinwithin normal normal 
range”, ”blasts” , ”range”, ”blasts” , ”leukocytosisleukocytosis//neutropenianeutropenia””

nn ExampleExample ofof commentcomment from from SwedishSwedish lab.:lab.: (19%):(19%):
nn ”manual DIFF ”manual DIFF willwill be be donedone”, ””, ”thethe resultresult is is phonedphoned””

WillWill anyany correctivecorrective actionsactions be be donedone beforebefore
verifyingverifying thethe resultsresults??

60 % 60 % 4 %4 %TheThe smearsmear is is reviewedreviewed by a by a doctordoctor in in thethe
lablab

36 %36 %67 %67 %TheThe smearsmear is is reviewdreviewd by a by a medicalmedical techntechn..

53 %53 %50 %50 %ReviewingReviewing thethe smearsmear

79 %79 %79 %79 %Making a Making a bloodsmearbloodsmear

94 %94 %96 %96 %CheckingChecking ifif bloodsamplesbloodsamples from from thisthis patientpatient
has has beenbeen analysedanalysed in in thethe lab. lab. beforebefore

40 %40 %12 %12 %ReanalysingReanalysing thethe sample in instrument sample in instrument withwith
differentdifferent methodsmethods//measuringmeasuring principlesprinciples

68 %68 %67 %67 %ReanalysingReanalysing thethe sample in sample in thethe same instr.same instr.

NorwegianNorwegian lablab..SwedishSwedish lab.lab.CorrectiveCorrective actionsactions
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WillWill anyany correctivecorrective actionsactions be be donedone beforebefore verifyingverifying thethe
resultsresults??

36 %36 %2 % 2 % DiscussingDiscussing thethe resultsresults //scatterplotsscatterplots withwith a a 
doctordoctor in in thethe lab.lab.

49 % 49 % 4 %4 %AdditionalAdditional requestsrequests (LDH,CRP,……)(LDH,CRP,……)

47%47%12 %12 %DiscussingDiscussing thethe resultsresults//scatterplotsscatterplots withwith a a 
pathologistpathologist//haematologisthaematologist

00 % % 58 %58 %Manual Manual differentialdifferential countcount--200 200 cellscells

30 %30 %15 %15 %Manual Manual differentialdifferential countcount--100 100 cellscells

0 %0 %27 %27 %CountingCounting ofof WBC in WBC in microscopemicroscope

2 %2 %10 %10 %CountingCounting ofof PLT in PLT in microscopemicroscope

11 %11 %8 %8 %ReviewReview//estimateestimate thethe numbernumber ofof PLT in a PLT in a 
smearsmear

NorwegianNorwegian lab.lab.SwedishSwedish lab.lab.CorrectiveCorrective actionsactions

HowHow willwill thethe resultsresults be be reportedreported back to back to thethe dept./dept./doctordoctor ??

25 %25 %8 %8 %TheThe resultsresults areare reportedreported in in anotheranother way way 

89 %89 %81 %81 %TheThe resultsresults areare reportedreported to to doctordoctor//wardward by by phonephone

64 % 64 % 27 %27 %TheThe resultsresults areare beingbeing accomplishedaccomplished in in thethe lab.datalab.data
reportreport withwith texttext commentscomments like :”like :”LeftLeft shift”,”Theshift”,”The
bloodpicturebloodpicture is is consistantconsistant withwith CLL”, ”CLL”, ”TheThe resultresult
has has beenbeen verifiedverified withwith manual PLT manual PLT countcount…”…”

17 %17 %8 %8 %Plot/Plot/printoutprintout from from thethe instrument is sent to instrument is sent to thethe
wardward/dr., /dr., thethe wardward /dr. has to /dr. has to interpreteinterprete thethe
resultsresults themselvesthemselves

70 %70 %75 %75 %Online: Online: instr.instr.--> > lab.dataystemlab.dataystem-->electronic>electronicpatientpatient
journaljournal

77 %77 %65 %65 %TheThe resultsresults areare beingbeing transmittedtransmitted ONON--lineline from from 
thethe instrument to instrument to thethe labdatalabdata system, system, thenthen a a 
lab.reportlab.report is is generatedgenerated from from thethe labdatalabdata systemsystem

NorwegNorweg. lab. labSwedishSwedish lab.lab.WaysWays ofof reportingreporting thethe resultsresults
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CommentsComments to to thethe resultsresults
nn In In NorwayNorway::

nn 34  34  ofof 48 48 laboratorieslaboratories wouldwould have have accomplishedaccomplished thethe final final reportreport withwith texttext
commentscomments

nn 5 5 ofof 48 48 laboratorieslaboratories wouldwould have given a ”have given a ”diagnosticdiagnostic commentcomment”: ””: ”TheThe bloodpicturebloodpicture
mightmight be be consistantconsistant withwith CLL /CLL /leucemialeucemia””

nn 16 16 ofof 48 lab. 48 lab. wouldwould have have describeddescribed thethe findings in findings in thethe bloodsmear bloodsmear 
nn In In SwedenSweden::

nn 14 14 ofof 52 52 laboratoriesrlaboratoriesr wouldwould have have accomplishedaccomplished thethe final final reportreport withwith texttext
commentscomments

nn 3 3 ofof 52 52 laboratorieslaboratories wouldwould have  have  commentedcommented findings in findings in thethe bloodsmear,thebloodsmear,the degreedegree
ofof maturutymaturuty ofof thethe cellscells, , morphologicalmorphological findings findings –– nono diagnosticdiagnostic commentscomments..

nn OtherOther texttext commentscomments wouldwould be  like :” Manual DIFF is be  like :” Manual DIFF is performed..”Verified performed..”Verified by by 
manual manual countcount”.”.

nn BothBoth in in NorwayNorway and and SwedenSweden it is most it is most commoncommon thatthat thethe medicalmedical
technologiststechnologists areare ringing ringing outout pathologicalpathological findings/findings/resultsresults..

nn TheThe wayway ofof reportingreporting thethe resultsresults exceptexcept from from ONON--lineline --> > labdatalabdata system system 
or to or to electronicelectronic patientpatient journal : journal : writtenwritten letters, separate letters, separate reportreport forms, forms, 
separate separate reportreport forms for forms for bloodsmearsbloodsmears ,  ,  faxfax ((SwedenSweden : 3 lab): 3 lab)

SummarySummary
nn TheThe survey has survey has showedshowed thatthat postanalyticalpostanalytical qualityquality assuranceassurance

is is importantimportant to make sure to make sure thatthat correctcorrect resultsresults areare beeingbeeing
reportedreported..

nn WeWe observeobserve thethe same same largelarge differencesdifferences nownow ,,comparedcompared to to thethe
pilotprojectpilotproject, , betweenbetween thethe laboratorieslaboratories in in whatwhat resultsresults theythey
reportreport and and whatwhat correctcorrect actionsactions theythey make make beforebefore reportingreporting
themthem. . 

nn WeWe do still do still observeobserve a ”a ”culturelculturel differencedifference” ” betweenbetween swedishswedish
and and norwegiannorwegian laboratorieslaboratories. . 

nn ExternalExternal postanalyticalpostanalytical qualityquality assuranceassurance makes makes usus awareaware ofof
thethe differentdifferent routinesroutines and and hopefullyhopefully it it mightmight have an have an 
educationaleducational effecteffect..


