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(Fortsætter side 44)

Background for the evaluation
The Precision-system from Abbott is designed for 
glucose self-measurements by diabetics. The Precision 
Xtra Plus (G3c) is the third generation test strip from 
Abbott with “True Measure Technology”. In this 
evaluation the test strip was used together with the 
Precision Xceed meter. The G3c test strip was laun-
ched onto the Norwegian market in February 2007. 

In order to give reimbursement for glucose test 
strips in Norway, The National Social Insurance 
Office instructs the companies to carry out an eva-
luation that includes a user-evaluation among dia-
betics. The results in the evaluation must meet the 
quality goals recommended in ISO 15197.  

The user-evaluation of Precision Xtra Plus test 
strip (G3c) was organised by SKUP during the winter 
of 2005/2006. A supplementary user-evaluation was 
done during the summer of 2006.

The aim of the evaluation
The aim of the evaluation was to
– �reflect the analytical quality under standardised 

and optimal conditions, performed by trained 
laboratory staff

– ��reflect the analytical quality by the users 
– �compare the analytical quality among diabetics 

with and without training
– �compare the analytical quality among diabetics 

before and after three weeks of practise
– �check the variation between three lots of test 

strips
– �examine if hematocrit interferes with the 

measurements
– �evaluate user-friendliness and the user-manual

 
Materials and methods
The evaluation of Precision Xtra plus test strip has 
been performed twice and includes a complete user-
evaluation and a supplementary user-evaluation. 

Precision Xtra Plus strips are calibrated to the 

Precision Xtra Plus (G3c) glucose
Grete Monsen, SKUP (grete.monsen@noklus.no) 
Summary of an evaluation organised by SKUP 
Report SKUP/2006/49 
The complete report, with comments from Abbott, is available at www.skup.nu

Yellow Springs Instruments (YSI), while the desig-
nated comparison method is a hexokinase based 
method. According to Abbott Diabetes Care (ADC) 
the YSI method is known to report lower plasma 
glucose results than hexokinase based methods. The 
difference is estimated to be between 4 and 8 %, or 
even 10 %. 

In the first user-evaluation SKUP pointed out a 
negative bias between 8 and 18 % for Precision 
Xtra Plus compared to the comparison method. 
According to the initial response from ADC regar-
ding the preliminary report, the three lots of 
test strips that were used in the evaluation were 
amongst the very first batches manufactured, and 
a drop in the accuracy had been observed in clini-
cal studies as part of ADC’s standard Post Market 
Surveillance Programme. The reported negative bias 
was reduced by a calibration adjustment applied in 
manufacturing all subsequent lots. Abbott wanted 
to have a supplementary user-evaluation performed 
with three lots of test strips with improved analy-
tical quality. 

Analytical quality goals
ISO 15197 recommend the following minimum 
acceptable accuracy requirement:

Ninety-five percent of the individual glucose 
results shall fall within ± 0,83 mmol/L of the results 
of the comparison method at glucose concentrations 
< 4,2 mmol/L and within  ± 20 % at glucose con-
centrations ≥ 4,2 mmol/L. 

This is a quality goal for measurements made by 
trained laboratory staff. Ideally, the same qua-
lity requirements should apply to measurements 
performed by the diabetics. Previous investiga-
tions under the direction of the NOKLUS-project 
“Diabetes-Self-measurements” showed that few of 
the self-monitoring glucose meters tested at the 
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time met the ISO-requirements. Subsequent SKUP-
evaluations confirmed this. As a consequence, the 
results by the diabetics have been discussed towards 
a modified goal suggested by NOKLUS, with a total 
error of ± 25 %. This modified goal has wide, and 
not ideal, limits. The intention was to tighten up the 
modified requirements for the diabetics over time, 
as the meters would hopefully improve due to tech-
nological development. More recent evaluations 
performed by SKUP clearly show that the quality 
goals set by ISO 15197 now can be achieved also 
by the diabetics. But for the time being, the quality 
demands adjusted to the diabetics’ self-measure-
ments, still apply. 

The evaluation model
77 diabetics took part in the first evaluation and 81 
diabetics participated in the supplementary evalua-
tion. In the first evaluation, 40 of the participants 
had two consultations (the “training group”) and 
the rest had one consultation (the “mail group”). 
The diabetics in the training group were given a 
standardised instruction about the Precision-system 
before they did a finger prick and performed two 
measurements on the meter. The biomedical labo-
ratory scientist also took samples from a finger 
capillary of the diabetics and measured twice with 
the system. In addition, two samples from a finger 
capillary were taken to a designated comparison 
method. The diabetics in the mail group received 
the Precision-system by mail and no training was 
given. Both groups of diabetics carried out a prac-
tice period of approximately three weeks at home, 
before they were called for a final consultation. The 
blood glucose sampling and measurement procedu-
res at the first consultation were repeated, and in 
addition a sample for hematocrit was taken. Three 
different lots of test strips were used in the evalua-
tion. All the participants finally answered questi-
onnaires about the user-friendliness of Precision 
Xtra Plus/Precision Xceed and the user-manual of 
Precision Xceed.

For the supplementary evaluation 48 diabetics 
were recruited from the first user-evaluation and 33 
diabetics were recruited through Sørlandet Hospital. 
The diabetics in the supplementary evaluation had 
only one consultation. The measuring procedure was 
similar to the procedure in the first user-evaluation.

Results
The results from the first user-evaluation are only 
presented in an attachment to the report.

The results from the supplementary user-
evaluation:
– �Under standardised and optimal measuring condi-

tions, the repeatability CV of Precision Xtra Plus on 
Precision Xceed was approximately 6 %. The impre-
cision was a little higher for glucose concentrations 
< 7 mmol/L. When measured by the diabetics, the 
precision was acceptable with a CV of approxima-
tely 5 % for glucose concentrations > 7 mmol/L. As 
a whole the imprecision was not significantly higher 
than 5 %. 

– �The Precision Xtra Plus showed slightly higher 
glucose results than the comparison method. The 
positive bias was approximately 4 to 5 % for glucose 
values < 10 mmol/L. The bias is statistical signifi-
cant, but the deviation from the comparison method 
is hardly of any importance. The negative bias that 
was pointed out in the first evaluation was more 
than compensated.

– �Two of the three lots of test strips showed signifi-
cantly higher values than the comparison method. 
The deviation was approximately 4 %.

– �The quality goal set in the ISO 15197 was achieved 
under standardised and optimal measuring condi-
tions as well as by the diabetics.

– �Glucose measurements at Precision Xtra Plus test 
strips at Precision Xceed did not seem to be affected 
by hematocrit values between 35 and 49 %. 

– �The diabetics summarised the Precision-device as 
easy to use. The diabetics that had used the user 
manual were satisfied with the manual.    

Conclusion 
The imprecision of Precision Xtra Plus test strips 
at Precision Xceed under standardised and optimal 
measuring conditions and in use by the diabetics 
was just above 5 % as a whole. Glucose results at 
Precision Xtra Plus were approximately 4 to 5 % 
higher than at the comparison method for glucose 
values < 10 mmol/L. The quality goal set in the 
ISO-guide 15197 was achieved under standardised 
and optimal measuring conditions as well as by 
the diabetics. The glucose measurements did not 
seem to be affected by hematocrit-values between 
35 and 49 %. The users found the Precision-device 
easy to use.

(Fortsat fra side 42)
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Jarkko Ihalainen 
Oy Medix Laboratorier Ab
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FIN-02630 Esbo
Telefon: +358 9 5256259
Telefax: +358 9 5256255
E-post:jarkko.ihalainen@medix.fi
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Overlege Tor-Arne Hagve
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N-0027 Oslo
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Telefax: +47 2307 1080
E-post: tor-arne.hagve@rikshospitalet.no
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E-post: anders.larsson@akademiska.se
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Överläkare Ingunn Torsteinsdóttir
Department of Clinical 
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Hospital Hringbraut
IS-101 Reykjavik
Telefon: +354 543 5033
Telefax: +354 543 5539
E-post: ingunnth@landspitali.is
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Telefon: +46 4033 1459
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NFKK har som oppgave å arbeide for utviklingen av det nordisk samarbeide innen klinisk kjemi med spesiell fokus på forskning, 
faglig utvikling og utdanning. Den består av medlemmene i de vitenskapelige foreningene for klinisk kjemi i Danmark, Finland, 
Island, Norge og Sverige. Aktiviteten i NFKK foregår i like arbeidsgrupper 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 står bak arrangering av de nordiske kongresser i klinisk kjemi.

Det nåværende styre består av Linda Hilsted (København), Holger Jon Møller (Århus), Päivi Laitinen (Oulu), Jarkko 
Ihalainen (Helsinki), Isleifur Olafsson (Reykjavik), Ingunn Thorsteinsdottir (Reykjavik), Bjørn Bolann (Bergen), Kristian Bjerve 
(Trondheim), Per Simonsson (Malmö), Hans Wallinder (Stockholm).
Ordförande: Jarkko Ihalainen. Sekreterare: Pamela Edgren (Helsinki).

Bidrag til Klinisk Biokemi i Norden sendes i 
elektronisk versjon (E-mail eller på diskette) 
til den nasjonale redaktøren som er angitt 
ovenfor. Formen på manuskriptet skal være 
som beskrevet i Vancouver-aftalen (http://
www.etikkom.no/NEM/REK/vancouv.htm). 
Meddelelser og korte innlegg skrives fortlø-
pende, mens lengre artikler med fordel bør 
inndeles i avsnitt med en kort overskrift. 
Tabeller skrives på eget ark sammen med en 
tekst som gjør tabellen selvforklarende.

Figurer skal være av teknisk god kvalitet 
med tekst og symboler store nok til at figu-
ren tåler forminskning. Til hver figur skal 
det finnes en forklarende tekst. Tabeller og 
figurer kan også med fordel sendes i elek-
tronisk form.

Litteraturhenvisninger nummereres i 
den rekkefølge de angis i manuskript-tek-
sten og skrives som i følgende 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 manu-
skripter vil ikke bli vurdert med referee-
system. Redaksjonskomiteen vurderer imid-
lertid alle manuskripter innholdsmessig og 
redaksjonelt og foreslår eventuelle endringer.

Nordisk Forening for Klinisk Kemi (NFKK)

Til manuskriptforfattere

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

Undersøgelserne, der ligger 
til grund for disputatsen, blev 
udført på de klinisk biokemiske 
afdelinger på H:S Rigshospitalet 
og H:S Hvidovre Hospital. 
Afhandlingen beskriver en 
række undersøgelser af Humant 
Leukocyt-Antigen (HLA) klasse 
Ib vævstypen, HLA‑G, der spe-
cielt udtrykkes i placenta under 

graviditet. Trofoblastcellerne udtrykker ikke de 
meget polymorfe HLA klasse Ia vævstyper, men 
i stedet de stort set monomorfe HLA klasse Ib 
molekyler, HLA-E, -F og ‑ G; derudover HLA-C. 
Formentlig på denne baggrund undgår trofoblast-
cellerne cellelyse som følge af Natural Killer (NK) 
celleaktivitet. Flere studier tyder på, at HLA‑G har 
en immun-modulerende funktion. 

I en del af afhandlingen klarlægges HLA-G-
genets polymorfi. Specielt blev en polymorfi i den 
3’-utranslaterede region af HLA‑G-genet undersøgt, 
hvor 14 bp i exon 8 er deleteret hos nogle indivi-
der. Denne 14-bp-polymorfi fandtes associeret til 
forskelle i splejsning af HLA-G mRNA i trofoblast-
celler. Der fandtes et signifikant nedsat niveau i 
heterozygote trofoblastprøver af HLA‑G mRNA for 
transkripter indeholdende de ekstra 14 bp i forhold 
til transkripter uden denne sekvens. Der fand-
tes også sammenhænge mellem såkaldt opløseligt 
HLA-G, ’soluble’ HLA-G (sHLA‑G) i serumprøver og 
+14/+14 bp HLA-G-genotypen. 

Studier af lipopolysakkarid (LPS)-aktiverede peri-

HLA-G in human reproduction: aspects of genetics,  
function and pregnancy complications
Disputats 
Overlæge, ph.d. Thomas Vauvert Faurschou Hviid,  
Klinisk Biokemisk Afdeling, Roskilde Sygehus, Sygehus Øst, Region Sjælland 
E-post: hviid@dadlnet.dk

fere mononukleære celler (PBMC) understøttede, at 
IL-10 kan stimulere produktionen af sHLA-G. Der 
fandtes et signifikant højere IL-10-niveau i +14/+14 
bp LPS-PBMC-kulturer. 

Én af de mest fremherskende teorier for udvikling-
en af præeklampsi omhandler immun-maladapta-
tion mellem fosteret og den gravide kvinde. Abnorm 
HLA-G-ekspression i placentae fra præeklampsitil-
fælde er beskrevet i flere studier. En sammenhæng 
mellem HLA-G-genpolymorfi og præeklampsi blev 
undersøgt. Ved at undersøge familietriader (moder, 
fader, barn) i et case-control-studie fandtes det, at 
der ved primipara med svær præeklampsi var en 
signifikant overrepræsentation hos barnet/fosteret 
af +14/+14 bp HLA-G-genotypen.

I et delstudie blev der fundet en øget forekomst 
af +14/+14 bp HLA-G-genotypen hos kvinder med 
abortus habitualis i forhold til kvinder med normal 
fertilitet. Samme tendens fandtes i et pilotstudie, 
hvor kvinder med ≥3 mislykkede in vitro fertilisa-
tions (IVF)-forsøg havde en øget frekvens af denne 
genotype i forhold til kvinder, der var blevet gra-
vide med tvillinger ved første IVF-behandling. 

Kliniske perspektiver er brugen af HLA-G som en 
biokemisk markør ved IVF-behandling. Flere studier 
viser en korrelation mellem detektion af sHLA-G i 
cellekulturmediet, som præimplantationsembryonet 
dyrkes i, og succesraten ved IVF. Yderligere studier 
vil afklare om sHLA-G kan være en nyttig markør 
for visse graviditetskomplikationer og for progno-
sen ved visse organtransplantationer.
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