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Hur ser egentligen framtiden ut for
laboratorieverksamheten i Skandinavien?

Under de ndrmaste 10-15 &ren

kommer vi att ha mycket stora
» pensionsavgangar inte bara i
Skandinavien utan i hela Europa
och det géller i princip alla perso-
| nalkategorier pa laboratorierna.

Det innebér att vi maste rekry-

tera for att fylla halen efter pen-
sionsavgangarna.
Alla dr medvetna om de stora pensionsavgangarna
men vad har vi for strategier att bemdta dessa?
Antalet utbildningsplatser for BMA i Sverige &r klart
mindre &n 50% av pensionsavgangarna och siffrorna
ar ocksd dystra for likare, laboratoriekemister och
ingenjorer. En Okad automatisering ar givetvis ett
sétt att minska personalbehovet, men jag tror redan
att vi har tagit hem den storsta delen av rationali-
seringsvinsterna av automatisering. Det innebéar att
vi antingen maste dra ner pa delar av verksamheten
eller 6ka antalet utbildningsplatser/rekrytera andra
personalgrupper. Vi méste tinka i nya banor och
fundera 6ver verksamheten pa nationell niva.

En hég andel av nyutbildad personal brukar stanna
kvar pé utbildningsorten om det finns arbete dér. Det
innebédr att det kommer att vara guld vért att utbilda
personal. De som inte har lokal utbildning av BMA
och ldkare kommer att vara forlorarna i framtiden.
Det innebdr sannolikt att flera lanssjukhus kommer
att fa okande rekryteringsproblem under den nirmaste
tiodrs perioden. Hiar kommer sannolikt prioritering-
arna att bli manga och svira. Man kommer att fa ta
stdllning till vilka analyser man inte har tillrdeckligt
med personal for att utféra och man méste fundera
pa om man har rad att avvara personal till jourarbete
d& man utfor fa analyser per person. Analysvolymen
per person ir pd ménga laboratorier minst tio ginger
hogre under dagtid dn under nattid. Med en kraftigt
begransad personalstab har man kanske inte resurser
for akutverksamheten. Man maéste ocksa fundera 6ver
om man har rad att ha dagens specialitetsgrinser. Att
ha separata laboratorier kriver mer personalresurser dn
att ha ett integrerat lab. Jag tror darfor att utvecklingen
kommer att riva specialitetsgrinserna framforallt pa

lanssjukhusniva. Instrumentutvecklingen gar ju ocksa
i den riktningen. En konsekvens av att laboratorierna
blir bredare &r att detaljkunskaperna minskar eftersom
det inte gar att kunna allt. Om vi ser pa lakarsidan sa
kan man inte forvinta sig att en mikrobiolog skall
kunna allt om en glukosanalys eller en klinisk kemist
skall kunna allt om bakteriediagnostik. Eftersom man
inte kommer att alltid kunna ha specialister i tjénst s&
maste man kunna sd mycket av verksamheten utanfor
sitt specialomrade att man kan klara sig tills man far
tag pa specialisten. Det kommer att stilla nya krav pa
utbildningen av laboratoriepersonal av alla kategorier.
Det kommer ocksé att stilla nya krav pa universitets-
sjukhusen. Ett utarmat linssjukhus kommer att ha
storre behov av kompetensstod dn nuvarande verksam-
heter. Universitetssjukhusen maste darfor ta ett stérre
ansvar for grund- och fort-bildning av personalen och
dven vara mer aktiva i kontakten med de kliniska kol-
legorna pa lanssjukhusniva. Vi maste ocksé titta pa nya
arbetsmodeller. Det &r inte nddvéandigt att den som tol-
kar svaret sitter direkt bredvid analysinstrumentet! Den
elektroniska utvecklingen ger helt nya méjligheter att
separera sjilva analyserandet fran tolkningen. En mik-
robiolog kan bedéma analysresultatet av ett smitttest
dven om han/hon sitter 100 meter frin instrumentet.
Jag tror dven pa en utveckling dar lanssjukhuset utfor
lakemedelsanalysen och tolkningen sker pa universitet-
sjukhuset av en klinisk farmakolog. Farmakologen kan
titta pa analysresultaten och remiss och goéra bedom-
ningen omedelbart di analysen &r utford. Det gor att
svaret kan vara avdelningen tillhanda mycket snabbare
dn om provet skulle skickas till universitetsjuhuset for
analys.

Det hir kan uppfattas som att jag svartmalar fram-
tiden, men man maste ocksa se till mojligheterna. En
fordndrad organisation och samarbete Over speciali-
tets- och lans-grénser ger manga nya mojligheter. Jag
tror att den fordndrade laboratorieverksamheten &r en
realitet som kommer inom nagra ar och det &r viktigt
att vi redan nu borjar att diskutera hur vi anpassar
oss till den verkligheten. Vi kan inte bara stillatigande
sitta och vinta pa framtiden.

Anders Larsson

Klinisk Biokemi i Norden
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Nytt fran NFKK

Det har forvisso regnat mycket
i sommar men inte regnat sa
manga aktuella NFKK sporsmal
s jag passar pa att knyta an
till den intressanta artikeln som
Nils Tryding, Johan Hultdin och
Anders Larsson publicerade i
forra numret av KBN. Amnet
var hur vi skall hantera prissétt-
ning av vara analyser och tjanster pd basta sitt.

Prissédttning &r svart och viktigt. I denna hérda
virld ar det séttet att vardesatta produkter och tjéns-
ter som vi byter med varann. En dyr produkt ar en
viardefull produkt, skdnker vi bort nagot ar det inte
mycket att ha. Linge har vi kimpat om att producera
analyser till s laga priser som mojligt, pahejade av
sjukvardsadministratérer i pengaknipa. Visst skall
vi vara ekonomiskt effektiva, men de internationellt
sétt laga prisnivaer vi har ar sannolikt inte langsik-
tigt héllbara. Vad vi gjort 4r att bl a att ta av de rike-
domar som byggt upp under tidigare perioder. Utan
att kunna satsa tillrackligt pa nya investeringar.

Vad ér det d& vi prissitter? Enda bytesmedlet vi
har &ar ofta vara analysresultat. Det &ar fortfarande
kreatinin, natrium och - ve och fasa! - ASAT som
betalar vara loner. Det ar en farlig vag. Tryding,
Hultdin och Larsson foresprakar snarare prissiattning
enligt kunskapsprincipen, nagon sorts evidence-
based medicine i ekonomiska termer. En prissittning
utifrdn det viarde som var tjanst har. En intressant
tanke, kanske ocks& pedagogisk, men jag ryser vid
tanken pa att vara ansvarig for den prislistan!

For egentligen borde vi ta betalt for vad vi star
for i kunskap. Sa gor forskare. De erbjuder sina
tjanster och kompetenser att 16sa vetenskapliga pro-
blem. Hur de gor det dr sekundért. De erbjuder en
forbattrad mojlighet att diagnostisera en sjukdom,
att forklara en mekanism. Det dr vad som séljs pa
vetenskapens marknad, ofta i hard konkurrens med
andra kunskapsforetag.

Men vad skall vi d& gora?

Prisséttning ar svart. 1 Sverige har vi lidnge
forfaktat sjalvkostnadsprincipen. En komplicerad

biokemisk analys, som krdver mycket resurser, skall
kosta vad den kostar laboratoriet att utféra. En enkel
analys skall vara billig, oavsett om den kan l6sa stora
problem. Inte ens sjdlvkostnadsprincipens enkelhet &dr
alltid 1att att anvénda i praktiken. Det visar ju ocksa
Tryding, Hultdin och Larsson. I ett land kan samma
analys variera mycket i pris. Det finns ménga orsaker
till det. Prislistor blir 14tt antikverade. Kostnaderna
under en tidiga fas, med laga volymer, skiljer sig
markant frdn ndr analyten blivit en mjolkko pa
rutinlab. Kalkylmodellerna &r dartill olika, dven i
Sverige. Jag har varit med om bade nationella och
internationella pris och kostnadsjaimforelser. Och det
har varit svart, ndrmast omojligt att bena ut ekono-
min pa ett jamforbart sitt. Vilka kostnader skall inga
i en kalkylmodell? Hur mycket overhead, hyra och
kapitalkostnad skall ldggas pa ett laboratorium? Vad
skiljer ett sjukhuslab fran ett privat? Skillnaderna &r
markanta. Med olika prisbilder som f6ljd. Det forvé-
nar mig inte att skillnaderna som Tryding, Hultdin
och Larsson visar pa &r sa stora.

Sen finns det ocksé olika sitt att ta betalt. Det &r
nodvandigt och borde anvindas mer. Abonnemang
ar ett alternativ nir det ror sig om en fast kostnad, t
ex akutverksamheten pé ett sjukhus. Styckepris &r bra
nir det giéller sjdlva analysen. En stor fordel med att
ha kvar denna modell &r att den stimulerar utveckling,.
Vill kunden ha en ny analys kan han fa den, om han
betalar for den. Nya analyter kan séttas upp utan att
nya centrala medel skaffas. Att ddremot priset i sig
skulle ha storre styrande effekt pa en ambitios lakare
tror forfattarna inte. Jag haller med. Det 4r nog mest
cheferna som laser prislistor. Det 4r ju de som star som
ansvariga for bokslutet, inte jourldkaren!

Sen behoéver vi mer specificerade ersdttningsmo-
deller. Konsultarvode méste kunna tas. Dels for att
tdcka véra kostnader, t ex for stod till patientnéra
laborerande, dels for att visa att var kunskap har
ett virde.

Prisséttning ar viktigt. Och en korrekt sadan, som
beaktar behov av investeringar i framtida kunskap
och vara olika medicinska tjdnster natur.

Per Simonsson

Klinisk Biokemi i Norden
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Genetic testing of adult-type hypolactasia
(primary lactose malabsorption) in clinical practice

Irma Jirveld MD PhD Laboratory of Molecular Genetics, Helsinki University Hospital.

E-post: irma.jarvela@hus.fi

Abstract
Adult-type hypolactasia (lactase
non persistence; primary lactose
malabsorption) is a genetically
- determined condition character-
ised by the down-regulation of
the lactase enzyme activity in the
“ ﬂ gut wall after weaning. Lactose
malabsorption is a normal condi-
tion. A mutation has occurred during human his-
tory that has made half of the mankind to tolerate
milk (lactose). Lactose malabsorption can cause
symptoms of lactose-intolerance after ingestion of
milk products containing lactose.

A DNA variant, a single nucleotide polymorphism
C/T _i3910 located 13910 bp upstream of the lactase
gene (LCT) at chromosome 2q21-22 has been shown
to associate with lactase persistence/nonpersistence.
Recent functional studies have suggested that this
variant has an enchancer effect over the lactase gene.
Assessment of the C/T _j39;9 variant offers a new
diagnostic tool for primary lactose malabsorption
and will replace indirect diagnostic tests due its high-
er sensitivity and convenience to the patients and
lower costs for the laboratory. Clinical interpretation
of the genetic test result still remains a challenge.

Background

Abdominal pain and symptoms are common in
every day clinical practice (1). Primary lactose mal-
absorption (adult-type hypolactasia; lactase nonper-
sistence) has a significant role in recurrent abdomi-
nal pain (2). Lactose malabsorption affects most
of world’s human population and limits the use of
fresh milk due to lactose intolerance (3). Lactose
malabsorption manifests as bloating, flatulence,
diarrhoea and abdominal pain, but about 11-32% of
subjects with low lactase enzyme activity are symp-
tomless (4-5). The occurrence of symptoms depends
on the amount of lactose ingested, the status of
intestine and individual sensitivity. Gastrointestinal
infections and celiac disease reduce the absorption

of lactose. In contrast, up to 57% of patients who
have symptoms from milk containing food, have
normal result in breath hydrogen test (4,6).

The impact of adult-type hypolactasia on abdom-
inal complaints has been difficult to study because
of the variability of clinical symptoms and inac-
curate diagnostic laboratory tests (7). The diagnosis
of adult-type hypolactasia is by definition based on
the measurement of lactase, sucrase and maltase
activities and the lactase and sucrase (L/S) ratio in
intestinal biopsies (8). This invasive technique is not
suitable for primary screening of abdominal com-
plaints. The diagnosis is usually based on the lac-
tose tolerance test (LTT) which specificity has been
reported to range from 77% to 96% and sensitivity
from 76% to 94%. For the breath hydrogen test the
specificity is observed to be 89-100% and sensitiv-
ity 69-100% (8). Use of lactose tolerance test has
been problematic in children due to high rate (up to
300%) of false positive results due to fast absorption
of glucose (9). A question can be raised whether the
test liquid that contains 50g lactose corresponding
a whole liter of milk is justified to give to small
children due to possible pain caused by the large
amount of lactose?

Lactose malabsorption is an evolutionary
phenomenon

Lactose malabsorption is a genetically determined
condition where down regulation of lactase activ-
ity takes place during childhood (3). High lactase
activity in newborns is evolutionally important
enabling breast feeding. Lactase activity will gradu-
ally decrease after weaning, and after that, lactose
malabsorption is a normal phenomenon.

Molecular genetics of lactose malabsorption

Based on family studies, lactose malabsorption is
inherited as an autosomal recessive trait (10). A
mutation has occurred in human history making
nearly half of the world’s population to tolerate
lactose (and milk). This lactase persistence trait has

Klinisk Biokemi i Norden
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a dominant effect over the non persistence trait.
Molecular genetic techniques, linkage, linkage dis-
equilibrium and haplotype analyses were applied
in Finnish families to assign a genetic variant of
lactase persistence (11). Majority of the participating
family members were tested using lactose tolerance
test (LTT) to define the phenotype and to deduce
the haplotype associated with lactase peristence.
Previously, lactase gene (LCT) was assigned to
chromosome 2q21-22 (12). Due to existing data
about low lactase activity in lactose malabsorption,
a candidate gene approach was chosen. Analysis of
microsatellite markers surrounding the LCT-gene
resulted in positive lod scores in the analysed fami-
lies. Based on linkage disequilibrium and haplotype
analysis, the most probable region was located
outside the LCT gene between markers D2S3013
and D2S3014 (Fig. 1). Sequence comparison of this
47 kb region in family members with three differ-
ent combination of haplotypes, homozygous for
lactase non persistence, heterozygous for lactase
persistence and homozygous for lactase persistence
resulted in the identification of a single nucleotide
polymorphism, cytosine (C) to thymidine (T) resid-
ing 13910 base pairs upstream of the LCT gene
that showed statistically significant association
with lactase persistence/non persistence status. C/C

_13910-genotype at this locus was associated with
lactose malasorption and C/T _;39;9 and T/T _j3910
-genotypes to lactose absorption. The association
has been confirmed in > 600 DNA samples isolated
from intestinal biopsy samples with verified disac-
charidase activities and lactase/saccharase-ratio
(L/S) (11,13,14). Furthermore, the frequency of the
C/C-13910 genotype was of similar range with
the previously published prevalence figures from
several populations including Finnish, French and
Somalia Utah (11). Recently, functional evidence
for the C/T _;39;9 variant in the regulation of
lactase activity has been obtained in several studies
(13,15,16). Individuals with the persistent T _;3910
allele show several times higher LCT mRNA content
in their intestinal mucosa compared to that found
in individuals with the non-persistent C-13910
allele, suggesting regulation of the LCT gene at the
transcriptional level (13). This is in agreement with
recent in vitro studies reporting greater increase in
lactase promoter activity by the T _j39;9 variant
(15,16). Comparison of lactose tolerance test (LTT)
and the C/T-13910-genotypes by pyrosequencing
in Swedish subjects show a statistically significant
correlation between the two tests (17).

Comparative analysis of disaccharidase values of
intestinal biopsies and the C/T-13910 genotypes in

Marker Haplotype Total
D2S3011 6 6 6 6 6 6 6 6
D2S3012 4 4 4 4 4 4 4 4 4
D2S3013 3 2 2 1 1 4 4 4
D2S3014 5 5 5 5 5 5 5 5
D2S3015 2 2 4 2 2 2 2 2
D2S3016 5 5 5 5 5 5 5 5
D2S3017 6 6 6 6 3 6 5 3
Lactase persistent alleles 20 4 2 2 1 1 1 1 33
Lactase non-persistent alleles 3 2 0 0 0 0 2 0 2 54
Figure 1

Enrichment of the founder haplotype (6-4-3-5-2-5-6) of lactase persistence in Finnish families

Klinisk Biokemi i Norden



a total of 329 children originating from different
populations showed that the C/C _;39;9 genotype
was associated with very low lactase activity (<10
U/g protein and L/S-ratio below 0.2) in the major-
ity of children tested at 8 years of age and in every
child older than 12 years of age. The specificity of
the genetic test was 100% and sensitivity of 93%
confirming that C/C-13910 genotype is associated
with the downregulation of lactase activity during
childhood (14). A question frequently asked by par-
ents and clinicians is; what is the amount of lactose
tolerated in adult-type hypolactasia? We did not
find any significant difference in symptoms from
milk between children with the C/C _;39;9 genotype
and those with the non-C/C _;39;9 genotype accord-
ing to the results of a questionnaire survey. Children
with the C/C _;39;9 genotype, however, consumed
significantly less milk compared to children with
the non-C/C-13910 genotype (14). These prelimi-
nary data reflect the complexity of abdominal
complaints due to milk seen also in earlier studies
(5,6).

Implications for genetic testing

Based on the excellent correlation between lactase
enzyme activity and LTT with the C/T _i3910 -
genotypes in several populations (including > 30
global populations; unpublished results) as well as
the reported evidence for an enhancer effect of the
genomic region containing C/T-13910 variant in
functional studies, genotyping of C/T-13910 variant

Figure 2

A single nucleotide polymorphism (SNP) C to T associ-
ated with lactase

nonpersistent/persistent trait.

| 3| 2004

can be used as a primary screening test of lactose
malabsorption in clinical practice. Genetic test is eas-
ily performed with a semi-automated analysis from
a drop of peripheral blood (EDTA tube) without fast-
ing (18). Compared to traditional tests (LTT, breath
hydrogen test, intestinal biopsy) genetic testing is
more comfortable for a patient and saves time and
costs in health care. Interpretation of the genotyp-
ing result is easier in the laboratory compared to
indirect tests and is done once in a lifetime. It has
to be emphasized, however, that interpretation of the
genetic test is still a challenge in clinical practice due
to poor correlation between symptoms and lactase
activity (see above). Consequently, the result of the
genetic test has to be interpreted individually in
every patient. Genetic testing of lactose malabsorp-
tion is also reliable in diabetes patients whose glu-
cose levels might be affected by the disease in LTT.

When testing children, the age at which the down
regulation takes place has to considered (14). The
result of genetic test does not always reflect lactase
activity in children less than 12 years of age. It is,
however, valuable in excluding lactose malabsorp-
tion at all ages. Since 82% -99% of the populations
in Scandinavian countries are lactase persistent
having C/T-13910 or T/T-13910, is it more probable
that these genotypes are detected than C/C _;39;9
also in children. If a child has C/C-13910 genotype
it is not recommended to totally avoid lactose (milk
products), since it might have an undesired effect
on the child’s nutrition (19). In the Finnish study
(14) parents had a positive attitude towards genetic
testing of adult-type hypolactasia in their children
further supporting the usefulness and acceptance of
the test as a first stage screening method for adult-
type hypolactasia.

Conclusions

Identification of the DNA variant associated with
lactose malabsorption has facilitated genetic test-
ing as well as functional studies to understand the
evolution of lactase persistence in humans and to
trace the origin of the mutation in human history.
Screening of adult-type hypolactasia in primary
health care is important in diagnosis of abdominal
complaints in populations like those of Northern
Europeans where the prevalence of adult-type
hypolactasia is relatively high and consumption of
dairy products common.

10
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Development and implementation of an electronic decision
support system for oral anticoagulation

Ivan Brandslund, The Laboratory Center, Vejle County Hospital.

E-post: ibr@vs.vejleamt.dk

We have monitored patients on
oral anticoagulation for many
years at our department. From
1995 - 2003 the number of
patients increased from 250 to
600 pr year and visits for this
purpose from 2500 to 6000.

The patients were registered
on a conventional paper-based
record system with manual transferal of INR results.
The dosage and date for next visit was written in
the record and later transferred to a dosage plan,
which was given or sent to the patients.

There were several drawbacks with this system.

- The administrative burden increased with the
growing numbers of patients.

- Retrieval of data was difficult, for instance in
connection with a phone call from a patient.

- Monitoring of the quality of the treatment given
was time-consuming as well as generation of
statistics.

- Mistakes during dosage increased with the
increasing workload.

A computer-based system?

As personal computers came into common use
around 1990 we often discussed the possibility of
designing a system which could assist physicians,
laboratory technicians and secretaries in the mana-
gement of these patients.

During 1994-96 Jens Flensted Lassen worked as
a Ph.D.-student in our lab to identify the factors
which caused variations in the INR results and
consequently on the physicians decision to change
dosage.

He described the “Ping-Pong effect” caused by
the physician reacting to small changes in INR with
changes in dosage leading to INR values oscillat-
ing above and below the therapeutic interval. He
furthermore described the “critical difference” i.e.
the change in INR value, which represented a sig-
nificant change that requires an alteration in dose.
(1,2).
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Figure 2.
Patient record.

Based on these and other studies we formulated

algorithms to determine

- whether a change in INR was significant and not
due to analytical and biological variation.

- if the dose should be altered and

- the new dose.

A contact to an IT-firm with ideas about program-
ming decision support systems for clinicians led to
an oral anticoagulation system project.

If this project became a success it might be pos-
sible to create similar systems for diseases where
treatment was decided after biochemical monitoring
of the patient, e.g. diabetes.

Some of the success criteria were that the system

should

- increase the quality of the treatment

- reduce dosage errors

- reduce the number and severity of intoxica-
tions.

- enable paramedical staff to handle dose adjust-
ment in uncomplicated cases.

- give some patients the possibility of self-care
with on-line support.

- be a dedicated electronic patient record.

- be able to generate documentation of treatment
quality.

- be time-saving

- handle all patients in oral anticoagulation treat-
ment in the county (approx. 3500) in one
system.

The system
The work-flow in the outpatient department and in
the laboratory was studied before simulating it in
the system.

The INR result is automatically transferred to the
patients record. The system rates the INR result in
relation to the patients target value and signals with
a flashing blue light if the value is very far away
from target. Indications with red, yellow and green
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Figure 3.
Dossage prescription.

(Fortscettes side 14)
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buttons describe less dangerous results in relation
to the target value (Fig 1).

The physician clicks on the patients name and
examines the record which includes a graphical
presentation of the latest INR results (Fig 2). The
system suggests two or three doses and calculates
the 9% alternation in weekly dose.(Fig 3).

The physician can accept the suggestion or adjust
it, accept or adjust the suggested date for the next
measurement of INR and print out a letter to the
patient. The letter can of cause also be sent as e-
mail (Fig 4).

| 312004

Results

We validated the system September — October 2003.
There was no unsafe or unacceptable dose sugges-
tion from the system. We compared 324 system-
managed consecutive patients with 382 patients
managed by experienced physicians and found no
significant difference in the resolute INR values.

The system was then implemented
routine.

We compared 180 patients in May 2003 (paper-
based system) with 180 other patients in May 2004.
All patients had a target value of INR between 2.0
- 3.0.
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The computer-based system reduced the number of
patients below the target area with 4%, increased
the number in the target area with 13% and reduced
the number of patients over the upper limit with
49%.

In a cross section survey of all patients with atrial
fibrillation in May 2004 13% were between 1.0 and
2.0 in INR (mean 1.7), 79% were in the target range
2.0 - 3.0 INR, 8% between 3.1 - 4.0 INR, 0.6% in
4.0 - 5.0 and none above 5.0.

In 692 patients treated between November 2003
and May 2004 16 had INR values above 6.0 and 3
of these were hospitalized due to bleedings, none of
which was life-threatening.

Conclusion
The system is safe to use and ensures a better
quality of treatment than the previous paper-based
system. There was no overdosing or intoxications.
50 patients can be monitored and dosed in less
than an hour.
Much time is saved on the secretarial level.

The system is now installed in all six hospitals in
Vejle County. The County’s health authorities will
offer the system for general practicians as well
- free of charge.

A detailed description of the system can be seen at
www.intramal.com
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Diagnostik: nye metodologiske initiativer - 2

Per E. Jorgensen!, Erik Magid?, Jonna Skov Madsen3, Jorgen Hilden4, Lone G.M.
Jorgensen3 og Torben Bjerregaard Larsen!. 1Afdeling KKA, Odense Universitetshospi-
tal; 2Klinisk Biokemisk Afdeling, Amager Hospital; 3Laboratoriecentret, Vejle Sygehus;
4Biostatistisk Afdeling, Kobenhavns Universitet. #Dansk Selskab for Klinisk Biokemi’s
arbejdsgruppe til fremme af evidensbaseret anvendelse af klinisk biokemi.

E-mail: per.jorgensen@ouh.fyns-amt.dk

Vi gnskede at belyse det anforte
evidensniveau bag anbefalinger
om diagnostisk anvendelse af
klinisk biokemiske undersggel-
ser i vigtige danske guidelines.
Med det formal gennemgik vi
& de Klaringsrapporter, der var
:lh udkommet i arene 1996-2001

(1). De fleste Klaringsrapporter
er skrevet af arbejdsgrupper fra forskellige laegevi-
denskabelige selskaber. De indeholder anbefalinger
vedrgrende handteringen af almindelige kliniske
problemstillinger og har karakter af nationale gui-
delines.

I perioden var der i alt udkommet 60 klaringsrap-
porter. Seks Klaringsrapporter, der ikke omhandlede
en klassisk klinisk problemstilling, blev ekskluderet.
De resterende 54 Klaringsrapporter blev gennem-
gaet for at finde alle direkte anbefalinger om diag-
nostisk anvendelse af specifikke klinisk biokemiske
undersggelser. Kun anbefalinger i forbindelse med
udredning af selve den sygdom, som klaringsrap-
porten handlede om, blev medtaget. Endvidere eks-
kluderede vi anbefalinger vedrerende biokemiske
undersogelser, der selv udger den diagnostiske
guldstandard. Det drejede sig f.eks. om glucose ved
diabetes, kolesterol og triglycerider ved dyslipideemi
og koronarenzymer ved myokardieinfarkt.

Tyve af de 54 Klaringsrapporter indeholdt i alt
36 anbefalinger, der kunne inkluderes. For hver
anbefaling blev det registeret, om den blev stot-
tet af referencer. Hvis der var opgivet referencer,
blev de fremskaffet. Det anforte evidensniveau for
den anbefalede diagnostiske undersggelses traefsik-
kerhed blev fastlagt ud fra de refererede studiers
metodologiske design. Det skete ud fra et evidens-
hierarki, der er let modificeret i forhold til Sacketts

et al.’s hierarki for studier af underspgelsers diag-
nostiske treefsikkerhed, tabel 1 (2). Her er niveau 1
det hgjeste/bedste og niveau 5 det laveste/ringeste.
Hvis der ikke var anfert nogen referencer, blev
anbefalingen betragtet som havende evidensniveau
5 (ekspertudsagn uden anfort evidens). Hvis refe-
rencen var en almindelig oversigtsartikel eller en
anden klinisk vejledning, blev relevante referencer
herfra fremskaffet og vurderet. Hvis oversigtsarti-
klen udelukkende refererede til andre ikke-original-
artikler, blev evidensniveauet fastlagt som niveau
5. 1 de tilfeelde, hvor anbefalingerne om diagnostisk
anvendelse af klinisk biokemi omfattede flere under-
spgelser, blev det samlede evidensniveau fastlagt ud
fra den undersogelse, som havde det hgjeste niveau.
Denne fremgangsmade, kombineret med at vi kun
medtog diagnostiske anbefalinger i forbindelse med
Klaringsrapporternes hovedemne, har tenderet til en
overvurdering af de anferte evidensniveauer.

Som det fremgar af tabel 1, blev langt sterstedelen
af anbefalingerne enten slet ikke stottet af refe-
rencer eller stgttet af metodologisk svage studier.
Det anferte evidensniveau for 78% af anbefalin-
gerne var det laveste i evidenshierarkiet, niveau
5. For en mere udferlig gennemgang af de inklu-
derede anbefalinger og deres respektive evidens-
niveauer henvises til reference 1. Det forhold, at
Klaringsrapporternes anbefalinger om diagnostisk
anvendelse af klinisk biokemiske underspgelser
ikke blev stottet af gode referencer, betyder ikke at
anbefalingerne er forkerte. Men det svaekker den
veegt man kan tilleegge dem, og det gor det umu-
ligt for leeseren at bedemme, hvilken diagnostisk
treefsikkerhed man kan forvente i sin egen kliniske
hverdag.

Der er formentlig flere grunde til, at sa fa af anbefa-
lingerne om diagnostisk anvendelse af klinisk bio-
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kemi var stottet af gode referencer. For det forste er
den metodologiske kvalitet af studier af biokemiske
underspgelser diagnostiske treefsikkerhed stadig
utilfredsstillende (3,4,5). For det andet kunne det
store antal anbefalinger uden ledsagende referencer
tyde pd, at der ikke er tilstraekkelig opmaerksomhed
omkring betydningen af at anfere et godt evidens-
niveau for anbefalinger om diagnostisk anvendelse
af klinisk biokemiske undersegelser. Vi foretog ikke
en systematisk opgerelse, men det var desveerre
vores indtryk, at forfatterne til Klaringsrapporterne

havde veret mere tilbgjelige til at indhente bidrag
fra specialleeger fra andre diagnostiske specialer
sadsom patologi og rentgen end fra klinisk biokemi.

Internationalt er der nu stigende opmaerksomhed
pd behovet for at forbedre evidensgrundlaget pa
det diagnostiske omrade. Et eksempel er STARD
initiativet, som blev omtalt i det sidste nummer af

(Fortscetter side 20)

Tabel 1. Anvendt evidenshierarki og fordeling af de 36 inkluderede anbefalinger om diagnostisk anvendelse af klinisk

biokemiske undersogelser. (Uddybning: se reference 1 & 2).

Evidensniveau

Design af studiet af en diagnostisk tests
treefsikkerhed

Antal anbefalinger om
diagnostisk anvendelse af
klinisk biokemiske
undersggelser (i alt 36)

1B studier.

1A Systematisk oversigt (uden inhomogenitet) af
diagnostiske studier som selv er evidensniveau

1B En konstruktiv og klinisk relevant
patientpopulation hvor alle er undersegt med

bade den evaluerede test og referencetesten, og

hvor de to test er tolket uatheengigt af hinanden.

2 anbefalinger (6%)

2A Systematisk oversigt (uden inhomogenitet) af
diagnostiske studier som selv er mindst
evidensniveau 2B

2B En ikke-konsekutiv eller en speciel og ikke-
repraesentativ patientpopulation hvor alle er
undersogt med bade den evaluerede test og
referencetesten, og hvor de to test er tolket
uafhaengigt af hinanden.

3 anbefalinger (8%)

3 En klinisk relevant patientpopulation hvor ikke
alle er underspogt med referencetesten. Den
evaluerede test og refencetesten er tolket
uafheengigt af hinanden.

1 anbefaling (3%)

4 Referencetesten anvendes eller tolkes ikke
uafhaengigt af den evaluerede test.

2 anbefalinger (6%)

viden

5 Ekspertvurdering uden anfert evidens samt
anbefalinger pa baggrund af
laboratorieforskning eller biokemisk/fysiologisk

28 anbefalinger (78%)
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Klinisk Biokemi i Norden (6), men ogsa inden for
Cochrane samarbejdet er diagnostik blevet opprio-
riteret. Samarbejdets styregruppe besluttede i fjor at
give diagnostik plads i organisationen pa linje med
terapi. The Cochrane Screening and Diagnostic Test
Methods Group (med Jorgen Hilden som deltager) er
i ojeblikket ved at udarbejde en Cochrane handbog,
s& meta-analyser af diagnostiske undersegelsers
treefsikkerhed kan blive en effektiv del af Cochrane
samarbejdet. Arbejdet med denne handbog bliver
et af emnerne pad Cochrane kollokviet i Ottawa i
oktober i ar (7). I farste omgang seges klinisk bio-
kemis interesser varetaget af IFFC’s Committee on
Evidence-based Laboratory Medicine, som er blevet
inviteret til at deltage i denne del af modet (8,9). Pa
lidt leengere sigt er det vigtigt, at den klinisk bio-
kemiske profession tiltager sig en central rolle i den
kliniske udmentning af disse nye metodologiske
initiativer pa det diagnostiske omrade.
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Basic model and preliminary results on a Nordfond project
on measurements reported on an ordinal scale
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Odense, Denmark 2 NOKLUS, Norwegian quality improvement of primary care labora-
tories, Division for General Practice, University of Bergen, Norway.
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Abstract
Measurements on ordinal scale
- often called semi-quantitative
tests — of the type dipsticks, are
used for a number of quantities
in urine. The results are reported
as — or + (++, +++ etc) but
should be reported as 0 or 1 (2,
] 3, etc.). These measurements on
ordinal scale are more variable than assumed, and
measurements on a single sample may give 15 times of
0 and 85 times of 1, due to the nature of the process.
Consequently, it is not possible to use a control mate-
rial with such a concentration in daily routine. These
distributions, may however be used in external control
in order to characterise and control different kits.

In order to obtain the maximum information from
such projects, it is necessary to know the concen-
trations of control materials and to perform a large
number of independent measurements - preferable
more than 100 measurements of each sample.

A model for evaluation of results from series of
control samples is based on a rankit-transformation
of the percentage (fractions) of 1-results for each
control, using In-transformation of the abscissa.
The process is comparable to the transformation of
a Gaussian distribution or histogram by cumula-
tion and rankit-transformation. If the points fit a
straight line in the rankit-plot, it can be described
as a cumulated Gaussian distribution.

The model is applied to data from external con-
trol of Urine-hCG and to Mononucleosis, and for
both components several kits apply to the model,
and it is discussed whether deviations are due to
poor performance or defects of reagents - or if the
model only is useful for some kits. The model is
also tested for a semi-quantitative test (CRP-Nyco
card visual reading) where each reading of > 10,

> 25, > 50 mg/L is treated as a O-1 test. Also here
the resulting percentage points in a rankit-plot fit
to straight lines.

The usefulness of the model in external quality
assessment is discussed.

Nordic EQA-organizers/external control orga-
nizations have decided a project, where the urine
components hCG, haemoglobin, glucose, albumin,
esterase and nitrites are investigated. The project is
running until spring 2005, at which time it will be
evaluated and validated for possible continuation as
a routine procedure. Before these results are avail-
able, some of the project participants want to pres-
ent the model and some pre-project results.

Keywords
External control; Ordinal scale; Rankit model;
Qualitative measurements; Semi-quantitative meas-
urements

Introduction

Qualitative and semi-quantitative measurement
results have always been considered simple analy-
ses of the type of dipsticks to get a quick and easy
estimate of the possible presence of components like
glucose, bilirubins, blood/haemoglobin etc. in urine.
The results are usually reported as - or + (and some-
times also ++, +++, and ++++), or more correct as
0 and 1 (2, 3, and 4), and the general interpretation
is usually as simple as the result: ‘No presence’ or
‘presence’ of the component.

When this type of measurement is simply a quick
or cheap rough estimate of the concentration of a
quantity, which could be measured on a ratio scale,
this is a serious oversimplification of the problem,
as the outcome of such a 0/1-test is not reproduc-
ible within considerable concentration intervals,
within which some results can be 0 and other 1 for
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the same sample and the same test-method. In this
interval it is not possible to make validations of
single results, as a 0 where 99 % of the measure-
ments give 1, may be correct. Thus, it is not pos-
sible to assess the single laboratories or persons that
perform the tests when concentrations are within
this changing interval, as the probability for 1 may
be, e.g. 25 %. Measurements of samples with con-
centrations in this interval, however, are well suited
for evaluation, characterisation and validation of
different methods/equipments/kits.

A Nordic project between EQA-organizers/exter-
nal control organizations on measurements on ordi-
nal scale has obtained support from NORDFOND,
and the project is running until Spring 2005, at
which time it will be evaluated and validated for
possible continuation as a routine procedure.

Meanwhile, a few of us want to present the theory
and a few preliminary results from before the project
start in November 2003. We will illustrate the model
and method with two examples of the 0/1-test and a
more graduated semi-quantitative test.

Prerequisites

In order to obtain reliable results, it is necessary to
obtain a large number of independent measurements
on each sample. The results must be obtained totally
independently, as replicates performed by the same
person on one and the same sample will be depend-
ent on the previous result. It must be a large sample
as the 95 9% confidence interval is large for few
results and only slowly decreases for increasing sam-
ple sizes. Further, the concentrations in the samples
must be known - either by measurements on ratio
scale or by dilutions of well known concentrations.

For this purpose, external surveys on ordinal
scale measurements are excellent with many - real-
ly independent - measurements performed by many
different individuals on the same control samples.
As there are several different methods on the mar-
ket co-operation between many EQA-Organizers
is essential to obtain reliable sample sizes for the
dominating methods.

The control materials should be compatible with the
same composition of the component to measure, as
in urine (or other) samples and the matrix as close as
possible, e.g. use of male urine with addition of known
amounts of hCG for validation of pregnancy-tests.

As the change from 0 to 1 (and so on) in these
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tests follow a logarithmic course, it is further an
advantage to fabricate several samples with con-
centrations according to a logarithmic course.
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Figure 1. Illustration of the transformation of a distribu-
tion presented as a (A) histogram, (B) cumulation from
low values, and (C) transformation of ordinate to a rankit
scale (left ordinate) with cumulated fractions (right
scale). In C 95 % confidence intervals for fractions are
shown as vertical bars. The lower two figures (B and C)
also illustrates measurements on an ordinal scale, with
the fractions of positive values as ordinate (B) with lin-
ear ordinate and (C) with rankit.
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Model

The model is a simple graphical rankit model with
logarithmic (In = loge) abscissa (1), based on the
same principles as cumulating of a Gaussian fre-
quency distribution and to plot these values in a
rankit model (probit = rankit + 5) .

The process for a distribution presented as a A)
histogram, B) cumulation and C) plot in rankit is
illustrated in figure 1 A to C, all with a In-abscissa.
In figure 1 C, the points fit nicely to a straight line,
as expected from the transformation of the ordinate.

In a simple cumulation (figure 1 B) the S-shaped
curve looks like a plot of fraction of values of 1 in
measurements on an ordinal scale. If the S-shaped
curve in figure 1B, now presenting fractions of
positive (1), will show up as a straight line in the
rankit model (C) the model is considered useful.

U-hCG

A series of hCG-concentrations based on the dilu-
tions of IRP standard (WHO 75/537) in the concen-
trations 4 and 40 IU/L were send to 172 General
Practitioners in the county of Funen. In addition
half of them received an 8 IU/L and the other half
a 20 IU/L. 156 answered and the most common kits
were used by 87, 13, 12 and 9 GP’s. The remaining
35 GP’s were using in total 15 different kit.

Figure 2 left shows the fractions (ordinate) with
95 % confidence intervals according to a binominal
distribution and to the sample size as function of
the In-concentrations for a kit.
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In figure 2 right, three more kits and a combination
of the remaining kits (brown) are shown on the
same scale as in the left figure. The different kits
show up with points fitting to straight lines within
the confidence intervals. Further, the analytical
quality specifications (100 % must be of the value
0 for concentrations below 5 IU/l and there must be
100 % of the value 1 for concentrations higher than
25 IU/1 or 40 IU/], based on different specifications)
are indicated as vertical black lines. It is remarka-
ble, that all the kits show percentages (fractions)
between 5 and 20 % for a concentration of 5 IU/],
where the quality specification says it should be
zero. All the methods cut the vertical 25 IU/l-line
from 60 % and up and the 40 IU/l from 90 % and
up. The figure shows clearly, that the kits are not
fulfilling the stated requirements.

Mononucleosis

A series of measurements were performed on four
different mononucleosis test kits. The control mate-
rials were frozen serum from patients with mononu-
cleosis. Number of participants for each type of test,
were from 35 to 540. The results from surveys 1999
- 2003 are illustrated in figure 3. Two kits (the blue
and the green) show up as straight lines according
to the theory, whereas the lavender has one deviat-
ing point and the red (with the steepest slope - and
probably the best) never reach 100 % of the value
1. The reason can be that the model doesn’t fit for
some of the kits (a considerable deviation for the
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Figure 2.Fraction of positive (1) with 95 % confidence intervals in hCG-kits (Rankit as function of In-concentration.
Left: One kit. Right: Additional three kits and a combination of the remaining kits (brown), and indication of the lines

for 5 IU/l, as well as 25 IU/l and 40 IU/L.
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Figure 3. Four different mononucleosis kits plotted in a
rankit-scale with In-abscissa.

lavender), but for the red it looks as it may be dif-
ficult to read the 1, even for high concentrations,
or that there is a small percentage (1 to 2 %) of
defect reagents or it could be due to some few poor
performers.

S-CRP

‘CRP-Nyco card visual readings’ (Axis-Shield,
Norway) is a semi-quantitative test, with possibili-
ties of reading the following concentrations: 10, 25,
50, 100 and 200 mg/L. Consequently, a CRP-con-
centration between 50 and 100 mg/L is supposed to
be read as > 50 mg/L. A series of concentrations of

17.5, 25, 50, 75 and 100 mg/L were used for the test.
The control materials were frozen serum, spiked
with CRP from ascites fluid. Number of participants
within the surveys from 2000 to 2003, were 463 -
813. The fractions of measurements of > 50 mg/L
were calculated and plotted in the rankit plot with
In-abscissa of CRP-concentrations.

The results are shown in figure 4 left, where the
points from the five control samples are close to a
straight line. It is interesting, that the lowest control
(17.5 mg/L) has 2Y2 % of values read as above 50
mg/L, and the highest (100 mg/L) has 3 % values
not exceeding the 50 mg/L-point. The reading of
the 50 mg/L-control is approximately 75 % meas-
urements > 50 mg/L. The point corresponding to a
geometric mean for (z = 0) with In(x) = 3.7 ~ 40
mg/L and an approximate 95 % interval of values
from 17 to 100 mg/L (CV ~ 40 %). Thus the semi-
quantitative test ‘> 50 mg/L’ has been treated as a
simple -/+ (0/1) test.

In figure 4 right, the corresponding test (> 10 mg/L)
and (> 25 mg/L) have been treated the same way,
and are plotted together with the (> 50 mg/L) test.
The (> 25 mg/L) test perform as a straight line with
60 % of the measurements above 25 mg/L. Further
the line is parallel to the (> 50 mg/L) line. For the (>
10 mg/L) test the percentage is 91 % for the lowest
control, but both for the 50 and 100 mg/L-control
a single reported result is below 10. The drawn line
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Figure 4. Semi-quantitative data from CRP-measurements presented in rankit-plots with In-abscissa Left: the test for
measurements values above 50 mg/L treated as a simple +/- (0, 1) test. Right: Measurements above 10, 25, and 50

mg/L treated as three simple +/- (0, 1) tests.
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has a different slope, but if only the two lowest
control points are considered, the dotted line has a
slope comparable with the others, and a geometric
mean close to 10 mg/L, which could be solved by
use of control samples with lower concentrations.

Discussion

Measurements performed according to the ordinal scale
have often been considered as simple yes/no results,
which is not so simple as seen from a quantitative point
of view. In these preliminary presentations based on
relatively few results, it is clear that the change from
negative (0) to positive (1) takes place over a consider-
able concentration range for all these analytes. Further,
within this interval, the result is based on some random
process with a percentage of positive (1) results for each
concentration in control materials.

In external control the results reported from each
participant are independent, and thus makes it pos-
sible to present the fractions of 1 in a rankit-plot.
The dispersion may depend not only on random
events, but also on the nature of the process which
may change just like a buffer and on the skill of the
person performing the test.

This presentation of ordinal data in rankit plots,
allows for characterisation of the different tests in
terms related to In-Gaussian distributions, such as
geometric mean and coefficient of variation, which
may further, make a basis for description of perfor-
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mance of these types of tests. Whether deviations
from straight lines in the plots are due to limitations
for the model or on poor reagents or poor perform-
ers may be disclosed when the final results from
the NORDFOND-project are available in the Spring
2005, where the analytes hCG, haemoglobin, glu-
cose, albumin, esterase and nitrites are investigated
in the co-ordinated Nordic project with a great
number of participants.

This model is excellent for assessment of meth-
ods/kits, whereas assessment of the participants
should be performed with control samples with
concentrations just below the 0.1 %-point and just
above the 99.9 % point. Here this model may help
to find these points for each kit/method. The aim
is, however, to define analytical goals based on the
clinical outcome of the interpretation of the patient
data, as is the case for hCG, where a clear goal is
that the highest reference limit for non-pregnant
women must be measured negative (0).

Reference

1. Hyltoft Petersen P, Sandberg S, Fraser CG,
Goldschmidt H. A model for setting analytical
quality specifications and design of control
for measurements on the ordinal scale. Clin
Chem Med Lab 2000;38:545-51.
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Hemo_Control haemoglobin measuring system

Grete Monsen and Arne Martensson, SKUP
(grete.monsen @isf.uib.no, arne.martensson@equalis.se)

SKUP

Summary of an evaluation organised by SKUP

Report SKUP/2004/29

Hemo_Control haemoglobin measuring system
(Hemo_Control) is intended for determination of
the haemoglobin concentration in human blood.
Hemo_Control consists of an absorption photome-
ter and microcuvettes that contain dried reagents.
In the cuvette, haemoglobin is converted to azide
methaemoglobin, a coloured product that is measu-
red bichromatically in the photometer. The sample
volume is 10 pL. The sample can be drawn directly
into the Hemo_Control Microcuvette from a capil-
lary puncture. The cuvette is read directly in the
Hemo_Control Photometer. The measuring range is
0 — 256 g/L (0.00 — 15.89 mmol/L).

Hemo_Control is manufactured by EKF-diagnostic
GmbH in Germany. The evaluation was ordered by
MEDimport AS in Norway. The first part of the evalu-
ation was performed under standardised and optimal
conditions by experienced laboratory technologists
in a hospital laboratory in Sweden. The second part
was performed under real life conditions by staff at
two primary care centres in Norway. The analytical
quality goal derived from biological variation was set
to allow a total error of up to +5 %.

Results
The within-series precision with venous EDTA samp-
les in the hospital laboratory was good. The CV was
around 1 %. When the imprecision was measured
between days the CV figures did not increase. There
was a small, but negligible, negative bias relative to
the Comparison Method on Coulter LH 750. The total
error was less than +5 9%. The results achieved in the
hospital laboratory fulfil the analytical quality goal.
The precision with venous samples at the primary
care centres was also good. The CV was 0.7 and 1.5 %
respectively. There was a positive bias, but negligi-
ble small, relative to the Comparison Method. These
results also fulfil the analytical quality goal with a
total error of less than +5 %.

Using capillary samples taken in the finger the
imprecision was higher, as expected. At Centre B
the imprecision was acceptable, with CV 2.8 0. At
Centre A the imprecision was too high, with CV 5.5 %.
The quality goal was therefore not attained with
capillary samples. It is a complicating fact that the
haemoglobin concentration in capillary blood is not
representative for the haemoglobin concentrations
in venous blood. These pre-analytical sources of
error are not only valid for Hemo_Control, but for
all instruments using capillary samples for mea-
suring B-Haemog]lobin.

Practical points of view

All personnel involved in the evaluation summari-
sed their opinion about the Hemo_Control system as
being quick and easy to use. They also thought the
instrument was small and neat.

Conclusion
Hemo_Control showed, when using venous samples,
good precision and only small deviations from the
results of the Comparison Method. The bias was
small and negligible. The total error was less than
+5 0. The quality goal is attained with venous samples.
The quality goal was not attained with capillary sam-
ples, mainly due to non-representative haemoglobin
concentrations in capillary puncture blood and to
poor precision. Acceptable precision can be obtained
with skilful sample collection, but the non-repre-
sentative concentrations appear impossible to avoid.
These pre-analytical sources of error with capillary
samples are valid not only for Hemo_Control, but for
all instruments measuring haemoglobin.
Hemo_Control is quick and easy to use and well
suited for the Primary health care.

The complete Hemo_Control evaluation report
is available at www.SKUP.nu

Klinisk Biokemi i Norden
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Vilka analyser kraver en akut telefonkontakt med bestéillare?

Anders Larsson, Klinisk Kemi och Farmakologi, Akademiska Sjukhuset, Uppsala.

E-post: anders.larsson@akademiska.se

De flesta laboratorier har grinser for analysresultat
som innebdr att om resultatet ligger utanfor dessa
grianser si skall man ringa eller pd annat sétt kon-
takta avdelningen/mottagningen. Antalet och vilka
analyser som omfattas av dessa grianser och vilka
nivder som man anvinder sig av varierar mellan
olika laboratorier. Ofta innebér det en hel del arbete
att ringa provresultat da det kan vara svart att fa
tag pa ritt person som kan ta hand om resultatet.
Det 4r inte ovanligt att personalen har gatt hem for
dagen vilket innebér nya stillningstagande till om
man skall kontakta nadgon annan enhet eller om
resultatet kan vénta till nésta dag. Akuta telefon-
kontakter innebdr ocksa merarbete for avdelningen
da man kanske maste avbryta pagaende verksamhet
for att ga och svara i telefonen for att f& informa-
tion om ett avvikande analysresultat. Gladjen 6ver
telefonsamtalet hos mottagaren varierar beroende
pé hur upptagen personen dr och hur pass ovéntat
analysresultatet ar. Till exempel blir inte hemato-
logkliniken sirskilt 6verraskad om man ringer och
informerar om att patienten har laga trombocyter
eftersom en mycket stor del av deras patienter har
just trombocytopeni och man forvintar sig att de
skall sjunka dd& man paborjar cytostatikabehand-
lingen.

Vad ir egentligen syftet med en akut telefonkon-
takt?

Enligt mitt sdtt att se det kan skélet for en tele-
fonkontakt vara antingen att se till att ett analys-
resultat blir tillgangligt betydligt snabbare dn via
normal svarsrapportering eller for att uppméark-
samma bestédllaren pa ett avvikande resultat som
kan innebéra fara for patienten. Det finns ju ocksd
risker associerade med att ringa telefonsvar. Det dr

mycket ldttare att missforstd ett analysresultat som
lases upp i telefonen &n om man far det pa papper.
Det gor att man bor undvika att ha en hog andel
telefonsvar.

Nér vi hade papperssvar som skickades i rorpost
fanns det anledning att ringa svar for att f& fram
informationen snabbare. Idag sa skickas svaren
over elektroniskt till alla bestillare och alla avdel-
ningar med akutkaraktir far svaren med ca 2
minuters fordrojning fran att de har blivit godkénda
pa laboratoriet. Det dr betydligt snabbare dn den
genomsnittliga tid som atgar for att ndgon personal
skall avbryta sitt analysarbete, g till en telefon och
kontakta bestillaren (om vi nar bestillaren). Det gor
att jag anser att den forsta orsaken till akut telefon-
kontakt inte langre géller sedan vi fick elektroniska
svar. Den andra orsaken till telefonkontakt ar for att
uppméarksamma bestéllaren pd ett avvikande resul-
tat (underforstatt, man litar inte pa att avdelningen
har tittat pa laboratorieresultaten). Har patienten
kraftiga kliniska symtom s& bor avdelningen vara
vaksamma pa provresultaten vilket bér minska
risken for att man missar viktiga provresultat. Det
gor att jag anser att akuta telefonsamtal for att upp-
mirksamma avdelningen pa avvikande resultat bor
vara forbehallet analyser dér det patologiska virdet
ger smé kliniska symtom men kan fa allvarliga
konsekvenser.

Overgangen till snabbare svarsrapportering med-
forde att vi gick igenom vara larmgrénser for
nagra ar sedan. Ett exempel p& analys som vi ej
har med pé larmlistan men som flera andra labo-
ratorier har pd sina larmlistor dr trombocyter, ofta
med en grins kring 30. Grinsen for trombocyt-
transfusion varierar mellan olika sjukhus men é&r
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ofta 20, 10 eller vid blédning. Néar det inte finns
en klar beslutsgrins, dr det di rimligt att ha en
grians pa 30 om patienten inte bloder? Bloder pati-
enten sd dr avdelningen i regel alerta och fdljer
trombocyttalen. Med snabba resultatrapporter bor
darfor larmgréansen for trombocyter kunna utga.
En annan larmgrians som utgick var den fér hoga
glukosvirden da de patienter som hade virden
over larmgréansen i regel ar allménpaverkade och
man bor déarfor ha en hog beredskap pa avdelnin-
garna for avvikande analysresultat.

De analyser som Akademiska sjukhuset idag har pa
larmlista for att ringas ar:

P-Bilirubin, barn under 1 ar

P-Kalium <24

P-PK > 6,1 INR
S-Digoxin >3,0 nmol/L
S-Fenytoin > 100 pmol/L
S-Fenobarbital > 140 pmol/L
S-Litium > 1,5 mmol/L

S-Metotrexat
S-Paracetamol

alla provsvar
> 2500 pmol/

> 300 pmol/L om det inte &r en kind patient med

Utover detta finns en generell rekommendation
om att ringa “konstiga resultat” som vi inte har
analyserat tidigare, enligt den som utfort analysens
sunda fornuft. Det &dr aldrig fel att ringa ett svar
som man uppfattar som konstigt, men det finns inte
heller ndgon skyldighet om att alltid ringa.

Antalet analyser pa listan ar givetvis avhingigt av
att man har snabba svar. Det vore intressant att fa
i gdng en diskussion pd nordisk niva kring vilka
analyser som man skall ringa och vilka granser som
man skall anvéinda.

> 300 pmol/L
> 7,0 mmol/L

Lav. Foto: Henrik Alfthan.
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DISKUSIONSFORUM

...ar Nordens forum for snabbt utbyte av tankar, idéer och erfarenheter.
Det hander att deltagare byter adress och det hinder att den
uppgivna adressen inte fungerar under nigra dagar.
D4 forsvinner man fran distributionslistan utan att redaktionen
marker det. Det ar inte ovanligt att ndgon kollega skriver och fragar om
Diskussionsforum dnnu fungerar...

Diskussionsforum ir vitalt och aktivt.
Deltagande ar kostnadsfritt. Bidrag publiceras pa
skandinaviska och engelska spraken.

Anmil deltagande till undertecknad, anders.kallner@kirurgi.ki.se

Anders Kallner
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50 ars jubileeum
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Klinisk Biokemisk Afdeling, Rigshospitalet fejrede den 1. oktober sit 50 drs jubileeum.

"Né&r man er 50 ar, er man pd
toppen”, sagde professer Jens
Rehfeld i sin tale under aften-
festen for afdelingens nuvaeren-
de og tidligere medarbejdere. Og
noget er der om det - tydeligst
ser man det i jubileeumsbogens
omfattende bibliografi, der for
2003 omfatter 53 arbejde i peer-
Professor Jens review’ede tidsskrifter udgaet fra
Rehfeld afdelingen, mens tallet for 2004
allerede har passeret de 60 artikler. Og s er der endda
blevet tid til at lave 4,4 millioner analyser pr. ar.

i

X

Dagen blev fejret med et symposium om afdelingens
fortid, nutid og fremtid med indleeg fra blandt andre
Henrik Olesen, der tog udgangspunkt i Rafael’s bil-
lede : Skolen i Athen, hvor filosofferne diskuterer,
overvaget af en statue af Apollon - en bred struktur
med interaktion og samarbejde mellem de deltagende
i de filosofiske samtaler. Henrik Olesen genfandt den
brede struktur i afdelingens made at arbejde pa.

Han gav et overblik over afdelingens historie og
fremhaevede, at der i de 50 ar kun havde veeret to
leegelige chefer : Poul Astrup og Jens Rehfeld. De

har begge understgttet forskning og udvikling, og
har dermed bidraget til den kontinuitet og udvik-
ling, der har veeret i afdelingen i den forlgbne
periode.

Ebba Nexg, som selv har veeret ansat pa afdelingen,
beskrev i billeder, hvordan afdelingen tog sig ud pa
afstand, og en raekke andre nuveerende og tidligere
medarbejdere holdt levende og muntre fordrag.

Til slut talte Jens Rehfeld om afdelingens fremtid,
og understregede vigtigheden af den molekylser-
biologiske tilgang til klinisk biokemisk forskning.

Det blev ogsd understreget af,
at en glad Finn Cilius Nielsen
den 1. oktober havde sin forste
dag som professor i klinisk
molekyleerbiologi ved afdelin-
gen.

Man kan rekvirere et eksemplar af
jubileeumsbogen hos Jens Rehfeld
pa e-adressen rehfeld@rh.dk
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Professor Finn
Cilius Nielsen

Palle Wang
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Varfor har finldndare sa héga CK nivaer?

Resultaten av de nordiska referensintervallspro-
jektet (NORIP) dr nu firdiga. Jag var nyligen och
diskuterade med mina kollegor pad medicinkliniken
for att fa deras reaktioner pd de prelimindra refe-
rensintervallen. Huvuddelen av referensintervallen
ansags stimma vél med den kliniska vardagen och
en Okning av ovre referensintervallet for ALAT
uppfattades som mycket positivt. Ddremot var man
frdgande til en sinkning av den 6vre referensin-
tervallsgransen for P-Kalcium fran 2,60 mmol/L
till 2,50 mmol/L. Nagot som ocksa orsakade dis-
kussioner var den &vre referensgransen for CK for
yngre mian som ar betydligt hégre dn nuvarande.
Nér vi ser pa CK resultaten i de olika ldnderna &r
det framst de finldndska resultaten som ger upphov
till hojningen av den ovre referensgransen. Fragan
ar varfor det ser ut s har. Vi vill ju girna tro att
om det &r skillnader mellan olika ldnder sa ar det vi
sjélva som &r "normala”

Jag ser klara paralleller med nédr de nordiska
referensintervalls for proteiner togs fram for drygt
10 4&r sedan. Dessa referensintervall var insamlat
i Danmark och huvuddelen av de som ldmnade
prover arbetade pa sjukhuslaboratorier. Vid sam-
manstillningen sd ansag de svenska laboratorie-
deltagarna att den o6vre referensgrinsen for IgA
var alldeles for hog. IgA stegring ar ofta associerat
med alkoholintag, vilket gjorde att man gérna ville
tillskriva detta en "Tuborg-effekt”. Nu var det ingen
som direkt ville beskylla véra danska kollegor for
att ha ohédlsosamma alkoholvanor sa man tog istél-
let snabbt fram ett svenskt material som bestod av
personer frdn Stockholm. Antalet individer var ca
500 av det danska materialet, men man beslutade
sig dnda for att i Sverige anvinda sig av ett refer-
ensintervall baserat pa detta material. Det hade d&
en betydligt lagre 6vre referensintervallsgrins. Man
har for ett par ar sedan i Skane analyserat IgA i ett
nytt referensintervall. Man fick da betydligt hogre
vérden dn det svenska referensintervallet och man
hamnade nira det danska intervallet. Ar det si att
den svenska alkoholkonsumtionen nu liknar den

danska (pa grund av att danskarna har varit si
duktiga att exportera Tuborg och Carlsberg over
sundet) och att det har hojt IgA nivaerna i Sverige?
Om detta var sant s& fall borde nividerna var hoga
i hela Sverige. En annan mojlig forklaring ar det
svenska “turandet” &ver Oresund for att handla
alkoholhaltiga drycker i Danmark. Det skulle da
vara en mer lokal effekt. Det finns sikert flera andra
mojliga forklaringar som t.ex. miljéfaktorer kring
Oresund (?) eller att Skane forr tillhérde Danmark
och det kanske ar en kvardrojande effekt frén den
danska tiden. P& négot sétt vill vi girna skylla pa
danskarna. Det giller inte minst da vi far stryk i
fotboll! Det har var en liten utvikning men tillbaka
till &mnet: varfor har finlindare s& hoga CK nivaer?
CK stegring ses ju framst efter statisk tréning. Jag
har hort forklaringen att CK stegringen skulle beror
pa att man motionerar s& mycket mer i Finland
och det ger upphov till CK stegringarna. Det &r ju
en mojlig forklaring som vi i Sverige skulle kunna
anvianda oss ndr vi forlorar friidrottslandskamper
mot Finland. Vi far ju hora i nyheterna att sven-
skarna nu for tiden motionerar for lite. I Sverige
har vi ocksd lart oss att norrmén ofta "gar pa tur”
och lever ett sunt och sportigt liv. Borde d& inte
de ocksd ha hoga CK nivaer? En annan forklaring
som jag hort ar att de hoga CK nivaerna beror pa
allt bastubadande i Finland. Vdrmen skulle gora
att musklerna blev "kokta” (detta forslag kom fran
Norge). Det kan ocksa bero pa genetiska skillnader.
Det &r ett bra begrepp da det ar allmént och diffust
och dirigenom ar svart att motbevisa. Man kan
anvinda det istéllet for att sdga att jag inte har en
aning om vad det beror pa. Skall jag vara riktigt
arlig s ar sanningen att jag inte vet. Jag undrar
darfér om det dr ndgon annan som kan forklara
det for mig.

Alla som har arbetat med det nordiska referensin-
tervallsprojektet skall ha en stor eloge for det fina
arbetet. Mitt inldgg skall inte ses som en kritik av
detta arbete.

Anders Larsson
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INFORMATION

Redaktionskomiteen for Klinisk Biokemi i Norden:
Hovedredakter: Palle Wang - Tryk: Clausen Offset

Danmark Overlaege Palle Wang Norge  Overlege Tor-Arne Hagve Island  Avdelingslikare Ingunn
Klinisk Biokemisk Afdeling Klinisk-kjemisk avdeling Torsteinsdottir
Vejle Sygehus Rikshospitalet Department of Clinical
DK-7100 Vejle N-0027 Oslo Biochemistry
Telefon:  +45 7940 6501 Telefon:  +47 2307 1071 Landspitali - University Hospital
Telefax:  +45 7940 6871 Telefax:  +47 2307 1080 Hringbraut
E-post: E-post: 1S-101 Reykjavik
pwang@vs.vejleamt.dk tor-arne.hagve@rikshospitalet.no Telefon: 354 543 5033
Telefax: 354 543 5539
Danmark Overleege Ulrik Gerdes Sverige Overlikare Anders Larsson E-post: ingunnth@landspitali.is
Klinisk Biokemisk Afdeling Avdelningen for klinisk kemi
Arhus Amtssygehus Akademiska sjukhuset NFKK  Docent Per Simonsson

8000 Arhus C

S-751 85 Uppsala

Klinisk kemi

Telefon:  +45 8949 7307 Telefon: +46 18 6114271 Universitetssjukhuset MAS

Telefax:  +45 8949 7303 Telefax: +46 1855 2562 205 02 Malmé

E-post: gerdes@aas.auh.dk E-post: Telefon:  +46 4033 1459
anders.larsson@akademiska.se E-post:

Finland = Sjukhuskemist Henrik Alfthan

Helsingfors Universitetscentral
sjukhus

HUCS Laboratoriediagnostik
Kvinnokliniken
Haartmansgatan 2

FIN-00290 Helsingfors
Telefon:  +358-9-471 61457
Telefax: +268-9-4717 4806
E-post: henrik.alfthan@hus.fi

Nordisk Forening for
Klinisk Kemi (NFKK)

NFKK har som oppgave & arbeide for utviklingen av
det nordisk samarbeide innen klinisk kjemi med spesiell
fokus pa forskning, faglig utvikling og utdanning. Den
bestar av medlemmene i de vitenskapelige foreningene
for klinisk kjemi i Danmark, Finland, Island, Norge og
Sverige. Aktiviteten i NFKK foregar i like arbeidsgrup-
per og komiteer. Foreningen har det vitenskabelige
ansvar for Scandinavian Journal of Laboratory and
Clinical Investigation (SJCLI), har ansvar for utgivelse
av Klinisk Biokemi i Norden, og star bak arrangering
av de nordiske kongresser i klinisk kjemi.

Det naveerende styre bestdr av Per Simonsson
(leder), Jorgen Hjelm Poulsen (Arhus), Holger Jon
Moller (Arhus), P4ivi Laitinen (Oulu), Jarkko Ihalainen
(Helsinki), Leifur Franzson (Reykjavik), Ingunn
Thorsteinsdottir (Reykjavik), Bjern Bolann (Bergen),
Kristian Bjerve (Trondheim), Per Simonsson (Malmo),
Kerstin G. Andersson (Malmg).

per.simonsson@klkemi.mas.lu.se

Se ogsd KBN’s hjemmeside: www.kkno.org

Til manuskriptforfattere

Bidrag til Klinisk Biokemi i Norden sendes i to eksem-
plarer samt en elektronisk versjon (E-mail eller pa
diskette) til den nasjonale redakteren som er angitt
ovenfor. Formen pad manuskriptet skal veere som
beskrevet i Vancouver-aftalen (http://www.etikkom.no/
NEM/REK /vancouv.htm). Meddelelser og korte innlegg
skrives fortlopende, mens lengre artikler med fordel
ber inndeles i avsnitt med en kort overskrift. Tabeller
skrives pa eget ark sammen med en tekst som gjor
tabellen selvforklarende.

Figurer skal veere av teknisk god kvalitet med tekst
og symboler store nok til at figuren taler forminsk-
ning. Til hver figur skal det finnes en forklarende
tekst. Tabeller og figurer kan ogs&d med fordel sendes
i elektronisk form.

Litteraturhenvisninger nummereres i den rekkefolge
de angis i manuskript-teksten og skrives som i fol-
gende eksempel (Vancouver-stil):

Sandberg S, Christensen NB, Thue G, Lund PK.
Performance of dry-chemistry instruments in primary
health-care. Scand J Clin Lab Invest 1989; 49: 483-8

Det faglige innhold i de innsendte manuskripter vil
ikke bli vurdert med referee-system. Redaksjonskomiteen
vurderer imidlertid alle manuskripter innholdsmessig og
redaksjonelt og foreslar eventuelle endringer.
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