





Fasting Glucose and Rate of Abnormal GTTs — Not So Simple

Dr Cam Kyle, Chemical Pathologist

Fasting plasma glucose is still the generally recommended
first line screening test for diabetes and glucose intolerance.
However, small differences in fasting glucose results can have
significant effects on the rate of subsequent rate of abnormality,
so attention to details of the collection procedure is important.

You will be well aware that the New Zealand Guidelines
Group (NZGQ) has indicated that a fasting glucose below 5.4
mmol/L is normal. The range of 5.5-6.0 mmol/L is equivocal
and currently has no formal diagnostic label, and follow up
depends on clinical suspicion. A level of 6.1-6.9 mmol/L
(‘impaired fasting glucose') justifies a follow up GTT.

Analysis of over 30,000 GTT results from DML's very large
database confirms that the rate of abnormality rises steeply as
the fasting glucose rises. About 30% of patients with a fasting
plasma glucose of 5.5 mmol/L and 50% of patients with
glucose of 6.1 mmol/L are abnormal on GTT. See also Figure 1.

Approximate rates of GTT abnormality by
fasting glucose result (performed at DML)

Fasting % Diabetic % 1GT Total GTT's
glucose (2hr GTT result) (2hr GTT result) abnormal
5.5 5% 25% 30%

6.1 15% 35% 50%

Figure 1: Diabetes & IGT vs. Fasting Glucose
(31220 GTT's, all ages, ethnicities, both sexes)
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Rates of abnormality at any cutpoint were also significantly
higher in some ethnic groups, e.g. East Indians, and in those
over 65 yrs, in whom the rate of diabetes at the 6.1mmol/L
cutoff is 50-100% higher than that of Caucasians and younger
patients respectively. Rates at any level were also slightly higher
in women, perhaps due to their smaller body size on average
for a standard 75g glucose load (data not shown).

Why is collection protocol relevant?

The practical aspects of glucose sample separation are actually
very important. International guidelines for diagnosis of
diabetes are largely based on community population studies
analysing fluoride plasma samples with delayed separation,
typically after 2hrs. DML has always done this. Analysis of

our very large database provided internal
validity for this practice in terms of
frequency of subsequent diagnosis of
abnormality, see Figure 1.

Fluoride acts to prevent glucose
consumption by red cells, but takes
about 1-2hrs to work fully. During this
time glucose falls at a rate of about 0.4-
0.7 mmol/L/hr, then remains stable after
2hrs once the fluoride preservative works fully. In samples
taken in SST tubes the glucose falls at a similar initial rate and
continues to fall to very low levels beyond 2hrs after collection.
Regardless of sample type, sample separation (centrifugation)
prevents further glucose fall, so samples separated early will
usually have higher glucose levels.

Recent analysis of fasting plasma glucose in a number of
healthy subjects at DML also compared separation of an
SST sample within 30 minutes versus separation of a fluoride
plasma sample after 2hr. The rapid separation resulted in the
measured glucose being higher by a median of 0.4 mmol/L,
but in some cases up to 0.9 mmol/L, compared with separation
of a fluoride plasma sample after 2hrs, see Figure 2.

This separation effect is independent of analytical issues and it
will not be detected on external quality control comparisons.
Using fluoride tubes for samples with delayed centrifugation
(over 2hrs), such as house collects, will prevent falsely low
results in such samples due to continued glucose consumption.
However, it will not alter the overall higher fasting glucose
distribution caused by more rapid separation in the majority.

In summary early separation will have a considerable effect on
subsequent rates of abnormalities. It will cause more patients
to have fasting results in the equivocal (5.5-6.0 mmol/L) or IFG
(6.1-6.9) range, and lower rates of abnormality on subsequent
oral GTT testing for any given fasting glucose result.

Figure 2: Difference in fasting glucose results
for individual patients
(fluoride plasma samples spun at 2hr vs.
SST spun within 30min)
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PSA — Also Not So Simple

Dr Cam Kyle, Chemical Pathologist

Following concerns expressed by patients and practitioners, a
comparison of PSA results between laboratories was recently
performed through the Auckland Regional Quality Assurance
Group (ARQAQ). A total of 24 patients, with PSA ranging
between 1-24 ug/L, were compared.

Results for DML and LabPlus were generally similar, while those
from Labtests and North Shore Hospital averaged about 10%
lower, and results from Middlemore and Waikato Hospitals
about 10% higher.

Although these average differences were small, they were
statistically significant overall. For unexplained reasons the

variation between laboratories was also greater for certain
patients than others, so a direct correction factor is not always
easily applied.

It is important to note that such differences do not necessarily
reflect laboratory performance. Rather, they may explain
apparent disparities between results which some requestors
have noted.

Further discussion on this issue is occurring and these variations
of PSA results between laboratories may change in future. If
so, users will be updated.

The bottom line is that it is important to be aware which assay
method is used.

The Payment Issue
— Choosing to Pay for Tests

When an eligible patient referred from a GP, midwife or DHB
Specialist presents at a DML collection centre our staff must
refer the patient to a Labtests collection centre, explaining that
Labtests hold the contract for that work and the tests can be
collected and tested free of charge there.

However, if the patient insists on paying for the tests to be
collected, tested and resulted by DML, they can 'self refer'.

The requesting doctor remains the 'orderer' on the request
form to ensure there is no disruption to results being returned
through the normal channels.

The patient is charged only for the cost of tests performed at DML.

There is no charge for tests referred to LabPlus (sendaway tests),
but an additional administration and handling fee applies.

Eligibility Criteria for Health Benefits

A patient's eligibility status for funded health benefits
must be clearly indicated on laboratory request forms.
Both the patient's status and the purpose of testing must
be eligible in order to be funded.

The responsibility for determining the eligibility of both
the patient and the tests requested lies with the referring
practitioner. This declaration should be clearly stated on
the request form as patients not meeting the eligibility
criteria must pay for their laboratory tests.

For a summary on eligibility criteria please refer to the
DML website www.dml.co.nz/clinicians/eligbility or for
more detailed information refer to the Ministry of Health
website: http://www.moh.govt.nz/eligibility.

Key Contacts:

Collection Services & Customer Services:
Helen Beckett, Collection Services Manager
Rosie Bower, Customer Liaison Manager
Trudi Brock, Customer Services & Project Support
Sheena Carpenter, Customer Services Support Manager

Armyne Raines, General Manager Collection Services

Laboratory:
Ross Anderson, General Manager
Bruce Dove, Core Laboratory Manager
Liz Pringle, Cytology Manager
Dr Cam Kyle, Biochemistry and Immunology
Dr Arthur Morris, Microbiology
Dr Paul Ockelford, Clinical Services and Haematology
Dr Edward Theaksten, Haematology
Dr Mee Ling Yeong, Histology and Cytology
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