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Abstract

Blood gas equipment has evolved intro multi-analyte testing
platforms measuring blood gas parameters as well as electrolytes and
metabolites. This has necessitated the addition of new sensor designs
and instrument configurations.

We report an evaluation of two modern blood gas electrolyte
analysers, the Ciba Corning 850 and the Instrument Laboratory
IL1640.

Correlation of analytical values on patient samples obtained
on the candidate equipment with an existing Ciba Corning 288 and
Hitachi 717 was excellent. Obtained r values ranged from 0.9958 for
Pco:(IL vs. Corning 288) to 0.9779 for Na* (Corning 850 vs. Hitachi
717). Bias was evident in most analysers, slopes ranging from 1.21 for
Na* (Corning 850 vs. Hitachi 717) to 0.84 for Po:(IL 1640 vs. Corning
288). Imprecision was low for both analysers but better for all
analytes on the Corning 850 (CVs ranging from 0.02 for pH mean
7.40, to 1.17 for K- mean 3.37) this compares with IL1640 (0.06 for
pH mean 7.32, to 3.24 for Ca mean 1.23).

Equipment realiability and reagent consumption are very
similar for both instruments. A limited useability assessment showed
user preference for the Corning 850 from both laboratory and non
laboratory users.

We conclude that both machines perform acceptably. The
Corning 850 is easier to use and we believe would be more suitable
for an extra-laboratory site.

Introduction

The evolution of the original blood gas analysers has seen the
development of new technologies which have enabled the
determination of a range of analytes within the same measurement
system . Analytes that are routinely added to conventional blood gas
equipment are those that logically make up part of a common test
profile that is performed in association with blood gases. These
analytes include ions (Na-, Cl, K-, ionised Ca--,) metabolites (glucose,
lactate) and haematological parameters (Hb, Hct) and are performed
by direct methods on whole blood samples. Instrument
manufacturers have responded to a demand for flexible-equipment
which can be configured to the needs of a particular situation with a
generation of equipment in which the final test menu can be selected
from a range of analytes to "tailor’ the analysis profile. This
equipment has found wide application in extra-laboratory ? sites as
well as in established laboratories.

We have recently evaluated two instruments which fall in to
the above category. The Ciba Corning model 850 (Ciba Corning
Diagnostics Corporation, Medfield, MA) and the Instrumentation
Laboratory IL 1640 (Instrumentation Laboratory Company, Lexington,
MA).

Materials and Methods

Instrumentation

Corning 850: The Corning 850 is a combination biood gas and
electrolyte analyser which enables the simultaneous measurement of
pH, Pco:, Po: Pos;, Na-, CI, K*, and Ca. The analyser is part of the
800 series from Ciba Corning which allows for the addition or
removal of analytes from basic blood gases through to metabolites
electrolytes, blood gases and CO-oximetry utilising the same single
sample injection.

The blood gas and electrolyte sensors are modular units
which require no membrane maintenance. They are the same as used
previously in the Ciba Corning 200 series analysers.

Sampling is by aspiration utilising an intelligent sampler
mechanism which senses the size of syringe used and interprets the
volume of sample in the syringe from the position of the syringe
plunger. Insufficient sample volume is thus detected. Sample volume
required is 110 pL for normal sampling and 60 pL micro.

Fluidics handling and control is accomplished via 3 peristaltic
pumps and a series of solenoid operated valves. The full sample flow
path is visible to the operator.

The user interface is provided via a sealed soft touch keypad,
a liquid crystal screen, and alphanumeric thermal printer. The system
software controls all instruments functions and provides
troubleshooting assistance. There are user definable options for data
input; calibration frequency and values; parameters measured,
calculated, and printed; quality control; and patient data
management.

The Instrumentation Laboratory 1640: is similar in
specification to the Corning 850 with a notable difference that 1t
includes the determination of Haematocrit. Installed analytes on the
evaluation machine were Hct, pH, Po., Pco., Na-, K-, Ca~,. Cl can be
substituted for Ca— in this analyser then designated model 1650. The
electrodes are of a low maintenance design. Membrane cap
replacement is required at intervals of two months for Pco:, Po:, K-,
Ca, and one month for the reference electrode. Sampling is
accomplished by aspiration from a retractable sample probe.
Detection of syringe size is not available. insufficient sample warning
occurs post sampling if insufficient sample reaches the measurement
chamber. Sample volume required is 240 plL in normal mode and 120
pL in micro mode. Fluidics handling is essentially the same as previous
IL models incorporating 2 peristaltic pumps for moving sample and
waste and a centrally mounted rotary valve which partitions the
measuring compartment allowing gas and electrolyte calibration to
occur simultaneously. The sample flow path is largely visible through
the perspex measuring block. The keyboard is a sealed soft touch
variety, the screen is a green VDU type and the printer is
alphanumeric. System software covers the same range of options as
those outlined for the Corning 850.
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Patient Comparisons

The performance of the candidate analysers was compared with that
of existing laboratory equipment. For each of the analytes measured
the appropriate comparison was made using patient samples. These
samples were analysed on the candidate analyser and then analysed
on the laboratory instrument. Care was taken to eliminate common
sources of error when dealing with patient samples. The effect of the
introduction of air bubbles at sampling “* was minimised by
immediately expelling all air in the syringe and by using samples with
a large volume of blood so that any possible effect was “diluted” by
the large volume. The effect of metabolism © 7 was minimised by
keeping the sample in an ice slurry between samplings.

Electrolytes — 30 patient samples were compared with the Corning
288 direct ISE and the Boehringer Hitachi 717 Indirect ISE.

pH and Blood gases. — 30 patient blood gas samples were compared
with the Corning 288.

Regression analysis was performed on these data.

Imprecision

A patient blood sample was assayed consecutively twenty times over
a one hour period. Precautions as described for patient sample
comparisons were observed to minimise sample deterioration. These
results were used to calculate mean, standard deviation and
coefficient of variation.

Equipment reliability

A log was kept of the analyser’s performance during the trial. The log
recorded:

1. Failed calibrations and their causes. 2. Down time and its cause. 3.
Maintenance performed, both scheduled and non scheduled. 4,
Replacement parts installed. 5. Reagent Usage. 6. The consumption
of reagents was assessed during the normal use of the analyser.
Assessment consisted of:

1. Baselinereagent use when no samples were processed and the
analyser was normally calibrated. 2. Standby usage where the
analyser was in a “sleep” mode. 3. Incremental usage from
processing of samples. 4. Additional reagent or solution usage. eg.
Cleaning or conditioning solutions.

Operational Issues

Sample volume: The minimum sample volume required for analysis
was determined by processing samples using the micro mode and
determining the amount of sample used by weight difference. This
was converted to volume taking into account the density of the
sample.

Sample processing time: The sample processing time was determined
by determining the average time taken to produce results and the
average total time taken by the instrument to return to sample ready
state after processing a sample.

Calibration: The time the analyser was unavailable when calibrating
was determined.

Maximum throughput: The achievable sample throughput
(samples/hour) was calculated by operating the machine with a
trained operator processing consecutive samples under normal
operating conditions.

Individual users of the systems, (six laboratory staff and four nursing
staff, were asked to complete a questionnaire rating the instrument
from 1 (excellent) to 5 (poor) on: ease of use, training requirements,
suitability of documentation, complexity of maintenance tasks,
readability of display. Nursing staff did not comment on the
documentation.

Results

Patient Comparisons

The results of the patient comparisons show generally good
correlation with the laboratory instrumentation. The resuits are
summarised in Table 1.

In all but one case the r values were greater than 0.95.
Significant bias was evident in some comparisons eg. (Corning 850)
K+ =1.21 (Hitachi 717) — 0.95. Both analysers have the ability to
accept correlation data in order to obtain agreement with existing
laboratory equipment.

Imprecision

The mean, SD, and CV, of the determinations of each of the analytes
on the two candidate machines are summarised in Table 2. The Po:
values obtained with the IL 1640 are not useful for comparison as
they are based on a very low mean value Po: (22.2). As the two
analysers were not present in the laboratory at the same time it was
not possible to use the same sample on both for imprecision studies.

Equipment reliability

Both analysers showed acceptable reliability during the trial. It is of
interest that both instruments exhibited problems with the Pco:
analysis upon initial installation. The Ciba Corning 850 Pco; was
unstable and often failed calibrations on the first attempt. The
problem was remedied with the installation of a replacement
electrode.

A similar experience was had with the IL 1640. The Pco:
electrode became unstable and did not respond to blood
conditioning as suggested by the service agents. A full service of the
electode sensor remedied this problem. The Pco: problem on either
instrument resuited in downtime of 20 minutes for the Corning 850
and 15 minutes for the IL 1540 whilst the electrodes were serviced or
replaced. There were no other instances of requirement for
unscheduled maintenance by either instrument.

Table 1

Correlation studies between candidate and laboratory instruments. n = 30

Corning 850 vs. Hitachi 717

Analyte r Slope Intercept
Potassium 0.9938 1.21 -0.94
Sodium 0.9779 0.94 7.28
Corning 850 vs. Corning 288

Potassium 0.9904 1.09 -0.515
Sodium 0.9875 1.06 -7.5
pH 0.9947 1.02 -0.164
Pco: 0.9955 1.02 -2.61
Po: 0.9453 0.86 -0.85
L1640 vs. Hitachi 717

Potassium 0.9873 0.99 0.10
Sodium 0.9869 0.97 3.78
IL1640 vs. Corning 288

Potassium 0.9824 1.09 -0.19
Sodium 0.9686 0.98 3.2
pH 0.9956 1.05 -0.39
Pco. 0.9958 0.96 1.30
Po: 0.9825 0.84 5.83
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Table 2

Imprecision Studies, repeat sampling, n = 20

Corning 850

pH PCO2 PO2 Na K Ca (@

Mean 7402 405 1998 1296 337 1.07 989
sb 0.001 034 0.92 0.36 0.039 0.008 0.31
v 0.02 083 0.46 028 117 075 031
IL 1640:

Mean 7315 635 222 1381 430 1.23

sD 0.004 076 0.59 1.57 0.095 0.040

v 0.06 1.20 2.68 114 222 324

Reagent usage

Reagent usage for the two instruments is shown in Table 3. Measure
reagent consumption was remarkably similar meaning that operating
costs will hinge on comparative reagent costs that apply locally. The
Ciba Corning 850 utilises an additional conditioning reagent which is
automatically utilised in a conditioning cycle which occurs once daily
and consumes 3.9 mL of solution.

Sample Volume

Mean sample volumes determined for the instruments are: Ciba
Corning 850 syringe sampling, 133 pL, micro sample 60 L. IL 1640,
syringe sample 230 pL, micro sample 123 pL.

Sample Processing and Calibration Time

Average sample processing times and calibration times are shown in
Table 4. The IL 1640 was slower in the mode that we used which
involved the instrument performing a 1 point calibration immediately
following each sample. It is possible to interrupt this calibration for 5
consecutive samples. IL claim that a throughput of 40 samples per
hour can be achieved by doing this, we did not measure throughput
in this mode.

Table 3

Reagent consumption for various analyser cycles.

Corning 850

Reagent 1Pt Cal (mL) 2 Pt Cal (mL) Sample (mL)
Wash 0.48 0.88 0.53
7.3 Buffer 0.38 0.38 -
6.8 Buffer - 0.70 -

C 1 conditioner - - -

IL 1640

Flush Solution 0.35 0.90 0.40
Cal 1 Solution 0.35 0.65 -
Cal 2 Solution - 1.5 -
Table 4

Cycle times for calibration and sample cycles (sec) plus observed throughput.

Cal 1 Cal2 Timeto Cycletime Samples/
result hour
Corning 850 184 315 47.5 97.5 26
IL 1640 92 390 68.4 154 16

Useability Survey
Results of the responses to the questionnaire are summarised in Table
5.

Table 5
Average score (1 = excellent 5 = poor) for aspects of analyser useability
Corning 850 Lab Staff average  Nursing staff  Total
Score average Score
Ease of Use 1 1 1
Training 1.7 1 1.4
Documentation 1.5 - 1.5
Maintenance 1.6 2.5 2.0
Display 1.5 1 1.3
IL 1640
Ease of Use 2 26 23
Training 2 33 2.6
Documentation 2 - 2
Maintenance 2.2 2.1
Display 2.5 3 2.7
Discussion

The two instruments under evaluation were very similar in their
intended usage. Both are considered to be sufficiently automated to
provide blood gas analysis at point of care. Our assessment of the
analytical performance of the equipment shows that both machines
have adequate performance in terms of imprecision. Results show a
slightly better performance for the Ciba Corning 850 in comparison
to the IL 1640. This is possibly due to the calibration routine which
follows each analysis on the IL introducing extra imprecision as small
adjustments are made to electrode calibration. Significant biases were
observed between the instruments and this laboratory’s own
equipment. The accuracy of the analysers were not assessed in this
study. It is a simple task with either of the analysers to adjust the data
coming from them to closely match that coming from other
laboratory equipment. Close attention must be paid however to
methodological differences that may exist between the various
methods employed and a full understanding of these differences is
required before output is adjusted based on methodological
differences. Some pre-analytical factors affected the correlation that
we obtained for Po: between the Ciba Corning 850 and the Ciba
Corning 288 was due to these analysers being separated by a
distance in excess of 500 metres causing delays in taking the sample
from the 850 to the 288. A separate comparison with the IL 1312
which was situated adjacent to the Corning 850 showed much better
correlation. (r 0.984).

Equipment reliability issues were difficult to assess as both
instruments suffered a minor problem with their Pco: electrodes
during the assessment. On both instruments the problem was
apparent upon installation and probably resulted from the rigours of
transportation rather than from any inherent unreliability. It is the
author’s experience that blood gas equipment performs best in a
constant environment with constant use. The length of this study
precluded any in depth assessment of the equipment in “steady
state” usage for a length of time. The design features of both
instruments facilitate easy maintenance and troubleshooting should a
problem arise. Local conditions relating to service and spares
availability would be a bigger factor in instrument reliability long term
than design issues.

The results of the sample throughput experiment were a little
biased in favour of the Corning instrument due to the IL design
feature that includes a calibration as part of the analytical cycle. STAT
sampling allows 5 consecutive samples to be processed on the IL
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before the analyser requires calibration. This will increase throughput
to a very similar value as that obtained on the Corning. We evaluated
the throughput using standard sample modes as this reflects the
usual operational situation. It is worth noting that the IL provides
greater confidence of result reliability due to its continuous calibration
mode and the inclusion of a one point calibration immediately
following each sample cycle. Any problems with excessive electrode
drift or unrealiability will be highlighted immediately rather than at
the next cal as is the case for the Corning. The Corning was slightly
faster in generating a result than the IL from sample injection. The
times we obtained may vary depending on the electrode endpoint
times that apply at the time of testing.

The sample volume requirement is significantly more for the Il
1640 than for the Corning 850, this may limit its application in
neonatal units.

In the very limited useability study we performed with
laboratory staff and nursing staff the Corning 850 had overall a
better user acceptance. Points that were noted to be specifically in
favour of the Corning were the sampling mechanism with positive
locking of the sample onto the sample port and display readability
which was very good in the fluorescent lighting situation that was
present at the test site.

Summary

These two analysers represent another step in the constant
improvement of laboratory equipment. They are good examples of
equipment that is able to rapidly and reliably process whole blood
specimens for blood gases, and electrolytes. The future
implementation of metabolite testing on these instruments will make
them strong candidates for point of care testing as well as laboratory
based STAT and backup equipment. It is the authors opinion that the

Corning 850 would be more suited to a point of care testing situation
due to its lower sample volume requirements, higher throughput in
normal user mode, and greater user acceptability. The only notable
disadvantage of this analyser was the lack of haemoglobin or
haematocrit estimation. To provide these requires the installation of
the integral co-oximeter module. Either machine would be equally
suited to a laboratory based installation. The choice could be made
on the basis of capital and running costs together with the local
service and backup environment.
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Abstract

Using data from group O blood donors, variability, racial and gender
differences in the incidence of high titre IgG ABO antibodies in
Polynesian and Europeans was analysed. It was found that high titre
I9G ABO antibody positive status was very variable, having changed
in the majority of donors within a year. Using data from 10,956
donors the incidence of high titre IgG ABO antibodies was found to
be 2.1% in Europeans and 7.1% in Polynesians. There were also
differences in incidence within the Polynesian groups. Further
subdivision of the data by gender clearly showed that, as expected,
females had about a 2% higher overall incidence of high titre IgG
ABO antibodies than males. The factor(s) which cause these differences
in the incidence of high titre IgG ABO antibodies between the races
are uncertain, but may be related to genetic variation as well as
environmental factors (micro-organisms, diet, social behaviour etc).

Introduction
In human plasma “naturally occurring” ABO antibodies are present in
persons whose red cells lack the corresponding antigens. These
naturally occurring antibodies are usually IgM in nature and often of
low titre, however, in some individuals, usually group O, high titre IgG
ABO antibodies are also present (as reviewed in Mollison et al.'. The
stimulus for these antibodies is uncertain although it is generally
believed micro-organisms and the environment are responsible*?.
These high titre IgG ABO antibodies may in some situations pose a
transfusion risk, for example, when group O blood is transfused to a
non-group O recipient'*. As a consequence, blood donations are
screened for the presence of these high titre IgG ABO antibodies.
Historically this was done with the "haemolysin’ test, which
equated with testing for the presence of haemolysing ABO
antibodies, however, this manual test can be replaced with an
automated method of detecting potentially dangerous donations,
that is the detection of high titre IgG ABO antibodies®. Because ABO
antibodies may have a potential biological role (eg in protection from
micro-organisms), we examined the incidence of high titre IgG ABO
antibodies in Europeans and Polynesians.

Key words
Polynesians, ABO antibodies

Materials and Methods
High titre 1gG ABO antibodies were routinely determined in the

course of accreditation of blood donations. In brief, using a
continuous flow automated analyser (Autogrouper 16C, Technicon,
Basingstoke, England) plasma was treated with dithioerythritol to
destroy IgM® antibodies and diluted. The ability of the treated plasma
to cause the agglutination of enzyme treated A:B erythrocytes
determines the presence of high titre IgG ABO antibodies. This
method cannot discriminate between the specificity of the ABO
antibody detected, ie. whether the antibody is anti-A, anti-B or anti-
A,B. The automated level of detection has been tested and found to
equate with a manual serology titre of IgG ABO antibodies greater
than 1:50.

From computer records of donors whose blood was
accredited at Auckland Regional Blood Centre in 1993, a subset of
data from group O donors who gave one (n=10956; 1403
Polynesians, 9553 Europeans) or two donations (n=5550; 448
Polynesians, 5002 Europeans) and whose gender, age, and race was
identifiable as either European or Polynesian, were analysed.

Results and Discussion

Initially, donations of all ABO groups were analysed, however, of 601
donations with a high titre igG ABO antibody, only six were from
non-group O donations. This observation is in agreement with
published reports, where it is shown that immune antibodies in A or
B individuals are most often IgM, while immune antibodies in group
O’s are most often IgG"*". As a consequence, the analysis of high
titre IgG ABO antibodies was restricted to group O donors.

Using data from group O individuals the incidence of high
titre IgG ABO antibodies was analysed. Variability (?reliability) was
assessed by analysing the results of 5550 donors who gave 2
donations within a year. Of the 196 donors with a positive result,
40% (n=78) were positive on both occasions and 60% (n=118) gave
a different result at the second donation. There was no association of
variability with the race of the donor, nor was there a constant
direction of change, (ie positive to negative, or negative to positive). It
is probable this variability reflects new immunisations in some
individuals, and declining titres in others, as well as experimental
error, especially in individuals with antibody titres near the cutoff level.

Because of variability in the incidence of high titre IgG ABO
antibodies in individuals, frequencies and associations were studied
only in donors who gave a single donation as this best reflects the
average. The racial incidence and gender distribution of high titre IgG
ABO antibody producers was analysed (table 1). It was clear that
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there is a difference between the incidence of high titre IgG ABO
antibodies between Europeans (2.1% of donors) and Polynesians
(combined 7.1% of donors). Furthermore, despite the low numbers
of some data sets, there appeared to also be differences in incidence
within the Polynesian groups (eg. Maori vs Samoan). Further
subdivision of the data by gender clearly showed that both European
and Polynesian females had about a 2% higher overall incidence of
high titre IgG ABO antibodies, which is possibly attributable to child
bearing.

The possibility that age was a contributing factor was
considered as the median age of the Polynesian donors was 24 yrs
and that of the Europeans was 32 yrs. However, when only younger
donors (those <30 or €20 years) were considered there were no
significant differences from the overall data.

The possibility that Polynesians can more easily produce high
titre IgG ABO antibodies may have important implications in the
susceptibility of these people to disease, as it is recognised that the
ABO system is associated with a variety of diseases (as reviewed in
Mourant et al.®). The factor(s) which cause these differences in the
incidence of high titre IgG ABO antibodies between the races are
uncertain, but may be related to genetic variation as well as
environmental factors®. It is known for example that IgG levels are
higher in blacks"®, and this may account for the higher incidence of
high titre IgG ABO antibodies in Polynesians, although this has not
been determined for Polynesians. Alternatively, other factors may be
involved, perhaps diet, social behaviour etc. Which factors cause the
higher incidence of high titre IgG ABO antibodies is uncertain, but
micro-organisms are the likely candidate. If micro-organisms are
involved in stimulating these antibodies, what organism(s) is involved
and what role, if any, do high titre ABO antibodies play in controlling
pathogenesis? These and other questions make up part of the void of
knowledge in understanding the complex biological relationship of
blood group antigens, their antibodies, and disease.

Table 1
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Distribution of gender and race in group O individuals with high titre 1gG ABO antibodies. Data has been sorted for Europeans, and both

cumulated (Polynesian) and subdivided into Polynesian ethnic groups.

overall females males

n + Y%+ n + %+ n + %+
European 9553 198 2% 5117 160 3% 4436 38 1%
Polynesian 1403 99 7% 722 57 8% 681 42 6%
Maori 822 40 5% 431 26 6% 391 14 4%
Samoan 356 34 10% 181 18 10% 175 16 9%
Tongan 96 14 15% 43 7 16% 53 7 13%
Niuean 66 2 3% 30 1 3% 36 1 3%
Cook 57 7 12% 33 3 9% 24 4 17%

Tokelau 6 2 4 2 2 0
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Abstract

An evaluation was performed on the Johnson and Johnson Ektachem
250 analyser to establish how well the instrument would suit a
routine laboratory, and to establish its reliability and performance. The
accuracy and precision of the results obtained were within acceptable
fimits, with all CV's less than 5%.

The robustness of the analyser proved to be very good and
the support provided by Johnson and Johnson when required was of
a high standard.

The ease of use of the instrument was a major factor, which
also contributes to its ability to be used easily by many staff members.
Training time for routine testing would be minimal.

The analyser proved to always be "ready-to-use” and would
lend itself to out of hours work and on call type situations.

Maintenance and calibration did not prove to be
inconvenient, as both take minimal time, and calibration can be
performed at the operators convenience.

Reagent preparation proved to be simple and easy to control,
although some forward thinking would be required in a busy
situation, as reagents may need some time to equilibrate to room
temperature.

Key Words
Ektachem 250 (E250), Hitachi 747 (H747), dry slide, reflectance,
imprecision

Introduction
After attending the Johnson and Johnson Clinical Diagnostics Division
Ektachem-250 (E250) training course the instrument was delivered to
Diagnostic Laboratory and initial setup procedures were performed by
Johnson and Johnson Clinical Diagnostics staff and Kodak engineers.
The aim of this evaulation is to determine the suitability of an E-250
analyser for use at Diagnostic Laboratory, either as an “urgent”
analysis instrument used in conjunction with the Hitachi 747 (H747)
or for use in a peripheral site.

The evaluation was performed using patient samples assayed
in real-time with the H747.

The E250 was required to meet specific criteria required by
Diagnostic Laboratory.

Materials and Methods
The E250 autoanalyser utilises dry slide technology to assay a number
of analytes required in clinical chemistry. The analyser is a random
access, fully interfacable (uni or bidirectional), multi chemistry
analyser. The chemistries are not user definable and the whole system
is a “closed shop” in terms of method development by the user. The
instrument has full bar code reading capability and will accommodate
Code 39, Codabar, Interleave 2 of 5, and Code 128.

Routine biochemistry tests that are currently available include:

Albumin co2 Potassium
Alcohol Creatinine Salicylate
ALP GGT Sodium

ALT Glucose Theophylline
Ammonia HDL TIBC
Amylase Iron Total Bilirubin
AST Lactate Total Protein
Calcium Lipase Triglyceride
Chloride Lithium Urea
Cholesterol Magnesium Uric acid

cK Neonatal Bilirubin

CKMB Phosphate

With the addition of an Immuno Rate module the test
repertoire is increased to protein type chemistries and therapeutic
drugs. (Refer to Johnson and Johnson Clinical Diagnostics Division for
further information).

Using multilayer film technigues, Johnson and Johnson, are
able to manufacture specific slides for each assay. A slide consists of
at least 3 layers (spreading layer, reagent layer, and support layer) and
often have more layers depending on the complexity of the chemical
reaction required. Approximately 10-11uL of the specimen to be
assayed is applied to the spreading layer. A wetness detector checks
the slide has been correctly dispensed onto, and the pressure
transducer is capable of detecting clots. The specimen diffuses into
the slide within a short time, where it reacts with a reagent which is
present in a gelatine or agarose matrix. The colour that forms can be
measured using reflectances. The electrolytes are assayed by means of
single use ion selective electrodes’.

The specimens were heparinised plasma and assayed
immediately after being run on the H747. All assays were performed
in random access mode on the instruments. The £E250 was not
interfaced, therefore the tests were selected manually. Due to the
wide range of tests a population number of 30 was established for
statistical analysis of the methods. Glucose analysis was performed
using a mixture of heparin and fluoride specimens (as in the case for
routine analysis on the H747) Control material used during the
evaluation were Kodak Performance Verifier | and Il (multi analyte
controls specific for Ektachem systems) and Boehringer Mannheim
Precinorm and Precipath (used routinely on the H747). The controls
were run once a day after daily maintenance was performed. We
wanted to establish the robustness of the system by performing the
minimum maintenance and tracking CV's on the controls over a
period of time.

Precision test data was obtained from the control data run
once a day over the months (batch to batch), and through multiple
assays of a patient pool run during a day (within batch), and through
multiple assays of a patient pool run during a day (within batch).

After initial setup and correlation of the E250 (part of the
standard installation) we proceeded to run in random access mode
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the combinations of tests that were being requested routinely, both
on the H747 and the E250.

Results

Correlation

The condensed data for the correlations between the H747 and E250
are represented in Table 1. Slope and intercept data of the correlation
lines are shown.

Table 1
Analyte Slope Intercept

Total Protein 0.989 -0.815
Albumin 1.005 0.527
Total Bilirubin 1.202 -8.653
ALP 1.075 1.839
GGT 0.929 1.832
ALT 1.107 -4.323
AST 0.645 7.743
CK 1.321 -11.311
Amylase 1.027 1.211
Glucose 1.007 -0.007
Calcium 0.917 0.148
Phosphate 1.041 0.023
Urea 0.996 0.365
Creatinine 0.844 0.018
Uric Acid 0.949 0.014
Sodium 0.996 1.020
Potassium 1.024 0.070
Lithium 0.798 0.104
Magnesium 0.625 0.228
Impression

Within run imprecision and batch to batch imprecision values are
shown in Table 2.

Data for mean (x), standard deviation (SD), and coefficient of
variation (CV) are shown using pooled, heparinised patients plasma
(within batch) and Precinorm control material (between batch).

Discussion

Correlation
The correlation between the E250 and H474 (dry vs wet) are at times
quite different. This is undoubtedly due to the vastly different
chemistry methodologies employed in some cases.

To combat this, the E250 has the facility to manually input
slope and intercept data in order to align the instrument to an
existing analyser, or to maintain current reference ranges.

Imprecision
The between batch imprecision shown is in most cases within
acceptable limits (eg <4%), with the noteable exception of AST.

The imprecision shown here has been addressed, and
improved methodology has come in the form of a visible wavelength
AST. The reaction is as follows:

AST
Asparate + x ketoglutarate > Oxaloacetate + Glutamate

PSP

Oxaloacetate Decarboxylase

Oxaloacetate > Pyruvate + CO:

Pyruvate Oxidase

Hydrogen Pyroxide +
Acetyl Phosphate

Pyruvate + Phosphate + O: >

Peroxidase

Hydrogen Pyroxide + Leuco Dye - Coloured Dye (670 nm)?
The imprecision has improved, as can be seen from the figures in
Table 2. - (AST Vis). This improvement has now brought the assay into
the same precision range as the H747. Other laboratories have seen a
similar improvement in the AST performance*.

Table 2

Analyte n X SD CV (%) n X SD CV (%)

Within Batch Between Batch

Total Protein 30 71.03 0.61 0.87 34 4974 0.58 1.14
Albumin 30 45 .83 1.34 2.93 34 31.45 0.62 1.97
Total Bilirubin 30 17.07 0.25 1.49 34 34.20 0.68 1.98
ALP 30 80.60 2.06 2.56 34 167.00 532 3.18
GGT 30 45.43 0.50 34 60.48 1.00 1.63
ALT 30 31.77 0.86 2.70 34 51.97 1.83 3.49
AST 30 28.07 2.24 7.99 34 60.10 3.28 5.37
AST-Vis 30 24.95 0.38 1.52 20 58.14 1.03 1.77
CK 30 102.66 4.84 4.71 34 292 .45 11.02 3.76
Amylase 30 164.10 5.65 3.44 34 278.06 7.24 2.62
Glucose 30 6.37 0.06 0.94 34 6.54 0.10 1.50
Calcium 30 2.01 0.1 4.01 34 2.29 0.05 2.20
Phosphate 30 1.05 0.01 1.28 34 1.38 0.04 2.63
Urea 30 6.08 0.19 3.08 34 5.27 0.12 2.31
Creatinine 30 0.10 0 0.00 34 0.20 0.004 1.86
Uric Acid 30 0.39 0.01 34 0.31 0.01 1.93
Sodium 30 150 1.22 0.81 34 131 1.00 0.76
Potassium 30 4.2 0 0.00 34 4.85 0.09 1.84
Lithium 30 0.99 0.05 4.67 34 1.35 0.05 3.83
Magnesium 30 0.99 0.01 1.41 34 0.89 0.03 3.37
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Throughput
The analyser was subject to a regular workload of 80-100 patients
per day or 800-1000 tests per day over a 3 month period. This
workload with the instrument interfaced was satisfactorily completed
in 4-4.5 hours, thus maintaining a workload very close to that quoted
by Johnson and Johnson (250 tests per hour).

On one occasion 1400 tests were performed in 6.6 hours =
212 tests per hour. In this case there was some downtime which
slowed up the sampling (refer to “Problems Encountered” later in this
section).

Reagent Handling

The reagents are the key to the whole system. Careful control must
be taken with the preparation of the reagent slides. Slides are
available in barcoded cartridges containing 18 or 50 slides to suit
individual laboratories test volumes. Slides are easily stored, either in
the fridge or in the freezer (although all slides may be stored in the
freezer if this is more convenient). Slides must be allowed to
equilibrate to room temperature before use. The time required for
slide equilibration ranges from 30-120 minutes. This requires some
management from the operator, as the “slide low” warning is given
when there are 6 slides left, and this may not give the operator
enough time to equilibrate the new cartridge before the on board
supply is exhausted. However, with management of reagents based
on daily workflow the E250 can be loaded up with enough reagent
for a full days work, either in the morning or at some other
convenient time. Reagent cartridges can also be added during
sampling.

Reagent cartridges are loaded past a barcode reader which
reads all the details on the cartridge. Lot numbers are recorded by the
E250 and the operator is warned if a particular cartridge is
uncalibrated. If calibration data is present on a new lot number the
E250 will automatically use that lot number when required.

Calibrations

Calibration must be performed on any chemistry where there is a
change in lot number, or when maintenance has required a
recalibration. This procedure requires making up the appropriate
calibrator materials, selecting the tests required to calibrate, and
performing the assays. Multiple calibrations can be performed at one
time and calibrations can be performed in advance ie. when a new lot
number of reagent arrives in the laboratory it can be calibrated during
a quiet period so it is ready for use when the current lot number is
used up. Johnson and Johnson have been able to provide the same
lot numbers over an extended period of time. As a result recalibration
has only been required once since initial setup, and that was to
evaluate the AST Vis methodology.

Maintenance
Maintenance is minimal (<10 minutes per day) however, it is
important that it be performed regularly. The E250 is moving “solid”
slides around during the sampling and incubation stages of analysis,
and buildup of slide dust has the potential to cause slide jams,
although a slide jam has not been encountered during this
evaluation.

Other daily maintenance tasks involve general cleaning and
emptying waste containers.

Weekly and monthly maintenance tasks are easy to perform
and take very little time (<Thr per month).

All instructions are clearly written in the manual although on
board software prompts are more than adequate for a moderately
experienced user.

Software

The E250 has good, usable software. The touch screen provides
prompts for all situations and there is a very extensive “Help File” on
board, which tends to negate the use of the operators manual. If a
fault is experienced, the “Help” menu guides the operator through
the problem until it is fixed, or engineer support is required.

There is a built in Quality Control (QC) program which would
be ideal for the laboratory without a mainframe computer. One minor
inconvenience with the QC package is that the 8 digit passcode is
required to access any part of it. This tends to discourage its use,
although it is only a minor inconvenience.

The on board “Help” software is a good tool that the
operator can use in conjunction with the Johnson and Johnson 24
hour Hotline for technical help.

Problems Encountered
There have been two significant problems encountered with the E250
during this evaluation.

During routine daily maintenance we developed an internal
communication problem, which required the instrument to be reset.
The engineers remedied the situation by replacing a circuit board.
Total downtime was less than half an hour.

During the course of running 1400 tests, a sample tip was
lost in a specimen with a very low level of plasma and the proboscis
was immersed in plasma. As a result the following sample tip was
unable to be held on the wet proboscis and it also was lost in the
sample. The immediate problem was solved by stopping the analyser
from sampling and cleaning and drying the proboscis. No results were
released by the instrument in these cases. The proboscis was slightly
out of alignment for short samples and adjustment of this will fix the
problem. Total downtime was 10 minutes.

In both of the above cases the E250 did not jeopardise the
patient results in any way as none were released to the operator.
Kodak engineers were very quick to respond when required, and both
situations were remedied quickly.

Conclusions

The E250 has been assaying approximately 1000 routine tests per day
for the 8 weeks following installation. We have grown more and
more confident in the results as time goes on and feel the E250 is a
good instrument for a laboratory of this size. The E250 has proved to
be reliable and very easy to maintain. It lends itself to be run by a very
wide range of staff, as training on routine procedures is very simple.
We feel the instrument is improved somewhat now that the
bidirectional interface has been completed as test requests are already
known by the time the sample is centrifuged, and all that is required
is the placement of a barcode on the sample that is then placed on
the analyser.

References

1. Sonntag O. In: Laboratory Technigues in Biochemistry and
Molecular Biology. Dry Chemistry — Analysis with Carrier
Bound Reagents. Pg 57.

2. "Slide Talk” Quarterly Newsletter, Johnson and Johnson. Vol
1. April 1995. Pg 7.

NZ J Med Lab Science 1995

168
















Certificate Awards

Clinical Biochemistry Jennifer Trustum, Palmerston North
Hospital

John Howes, Wellington Hospital
Nikki Phillips, Diagnostic Laboratory
Daphne James, Tauranga Medical
Laboratory

Jennifer Castle, Medlab Auckland
Padma Patel, Auckland Hospital

Histology
Immunology
Medical Cytology

Microbiology
Virology

Specialist Certificate Awards
Clinical Biochemistry Wendy Carter, Waikato Hospital
Histology Anna Wiles, Dunedin Hospital

Journal Awards

Roche Diagnostics

Microbiology Award  Lynette Jones, Valley Diagnostic Laboratory

Hilder Memoarial Prize Linda Pinder, Auckland Regional Blood
Centre
Stephen Henry, University of Goteborg,
Sweden

Honoraria:
It was resolved that no honoraria be paid.
C Kendrick/W Wilson
Carried

Auditor:
It was resolved that Hillson, Fagerlund and Keyse be appointed as
the Institute’s auditors.
P McLeod/T Rollinson
Carried

General Business:
H Robertshaw expressed good wishes to the Institute from
F Lawrey.
The following deaths were acknowledged:
e George Tait
e Barry Cresswell

Medical Laboratory Technologists Board

K McLoughlin spoke to the meeting:

* Changes to the MLTB regulations. Although changes are non

controversial, it requires the Act of Parliament. Therefore

important that this is completed before MMP comes in.

MLTB will be auditing the training courses at the University of

Otago, Massey University and Auckland Institute of Technology

to ensure that the course meets the Boards competency

document.

* There is a threat of deregistration of medical laboratory
technologists. Registration was put in place for the benefit of
the public so that laboratory procedures are performed by
qualified laboratory people.

It was moved that this meeting expresses great concern at the
discussion to deregister medical laboratory technologists. As a
profession we feel that the public deserves and must have
confidence in the delivery of diagnostic laboratory services
throughout New Zealand and that this can only be guaranteed via
a registered health professional group.

P McLeod/C Green

Future Annual Scientific Meeting:
There were no offers to organise the 1997 Annual Scientific
meeting.

It was noted that in 1996 we are celebrating our 50th
anniversary. A lot of effort is being made to ensure that this will
be a special celebration.

There being no further business, the Chairman closed the
meeting at 6.45pm.
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President’s Report

Greetings and Welcome to this Annual general meeting of the
membership. The format of the meeting will follow the Agenda that
has been distributed.

I have now served 2 years as President and | would like to give
my sincere thanks to my colleagues on Council and the Executive
Officer for their assistance.

The report this year will centre around Education training and
Communication.

For me the highlight of the year has been the graduation of
the first group of BMLSc graduates from the Universities and their
subsequent registration with the medical Laboratory Technologist
Board. At present there is a shortage of qualified staff with some
laboratories actively recruiting overseas. | understand that all those
graduates looking for positions were accommodated around the
country. Council has been beavering away to ensuring that these
courses maintain their relevance to the laboratories, and it was very
pleasing to hear from the representatives of the Australian Institute of
Medical Science that our graduates would be accepted into their
corporate membership.

Council has attempted to arrange with the NZ Qualification
Authority the placing of our examinations onto the framework, but
unfortunately | have nothing to report. Hopefully during the course of
next year Council members will make more progress for their efforts.

The MLTB has started a move towards on-going competency
through their MOLS program. | am pleased to advise that the MLTB
has approached the NZIMLS with regard to setting up a programme
1o be developed jointly by the MLTB and the Institute. The MOLS
programme will be a key quality indicator and will help maintain
credability of the medical laboratory technologist. A strong focus on
continuing education and training can only bring out the best in us
and prepare us for the future. Life in the laboratory has become more
demanding as the complexity of laboratory testing has undoubtedly
increased, the increased reliance on clinical laboratory data for
diagnosis and prognosis, the rate of change of technology employed
in the laboratory and the undeniable awareness that continuing
education and training are essential to one’s career.

Our Journal is our primary method for communicating with
the membership. Council is very keen to maintain its presence as the
premier journal of Medical Laboratory Science in New Zealand and
has attempted to keep it up to date with the evolution of medical
laboratory science. Recent changes in cover and layout have resulted
in an attractive publication that has covered a wide range of topics as
well as communicated the work of the Special Interest Groups.

| believe that the life blood of the NZIMLS is its membership.
This diverse body of technologists in hospital, community, academic
research and scientific companies provides the impetus for the
changing science of the profession today.

The NZIMLS is always looking to improve communication
through the collegial associations amongst the members where
sharing of ideas problems and solutions are possible. The Special
Interest groups continue to act as the heart of the organisation and
are providing the educational requirements the membership want.
The Statement of Income and expenses highlights how much has
been spent on this important activity.

As we look ahead to next year and the future beyond we see
the laboratory of tomorrow will be quite different from what we
know today. The concept of managed care will push departments
into an integrated service under the one laboratory unit.

Instrumentation both at the processing end and in the
analytical process will bring these disciplines together. This means
cross-training in laboratory medicine for everyone. The NZIMLS needs
to take an active role in ensuring that its members are helped with
this integration.

We are now only 12 months away from the celebration of our
50th anniversary at the Annual Scientific meeting in Auckland,
August 24-30 1996,

This momentous occasion will be a cause for celebration of
our history and achievements in the field of laboratory medicine.

I sincerely hope that the following year will be the epitome of
opportunity for improving your knowledge, exploring a new field of
technology and participating in the new health directions.

Dennis Reilly
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requirement for the various Fractionated
Blood Products for the next financial year,
and notifies the Agent.

Each processor forecasts the amount
of plasma it will provide to the national
pool during the next financial year, and
advises the Agent.

Match Resource with Demand.
The Agent calculates the amount of
plasma required to produce the forecast
product requirements, based on
production yield data supplied by CSL,
and notifies processors of plasma
shortfalls or surpluses which may exist.
Negotiations between Agent and
Processors, and between Processor’s take
place in order to result in each Processor’s
requirement for Fractionated Product
being supported by the forecast
availability of an appropriate amount of
plasma. A forecast shortfall in plasma by
one Processor, needs to be offset by a
forecast surplus from another Processor.
Once a balance is achieved, Processors
are committed, through Plasma Supply
Contracts, (yet to be put in place) to the
forecast plasma supply they have agreed
to, and through Product Supply Contracts
for their forecast product requirements.

Establishment of Manufacturing
Schedules.

The Agent notifies CSL of the forecast
plasma supply and required product
volumes as agreed under the contract
between CSL and the Blood Transfusion
Trust, so that CSL can establish its
production schedule in order to fulfil its
obligations.

4 Management of Product Entitlements.
As Processors despatch plasma for
shipment to CSL, the amount of that
plasma is notified to the Agent.

At the end of each quarter, the agent
collates each Processor’s plasma input, in
order to establish that Processor’s
entitlement to product. This entitlement is
calculated based on the percentage of
that Processors contribution to the
national plasma pool and additionally in
the case of hyperimmune plasmas, the
relative strength of the specific
immunoglobulin. Each batch of product
received from CSL is allocated on this
basis.

In order to satisfy clinical demand,
Processors with insufficient entitlement to
specific products, may trade any surplus
entitlement held by another Processor.

5 Recovery of Costs.
The costs of management of the Product
Entitlement Scheme, together with the
costs of handling (receipt, warehousing,
and distribution) of Fractionated Products
is added to the CSL processing cost and
charged to the Processor receiving the
products.

When product is obtained from
another Processor’s entitlement, a charge
will also be made by that Processor for
the cost of the plasma they have
contributed for its production.

6 Monitoring and Management of the
Scheme. )
The Agent is required to monitor product
stock levels throughout the country and
the input of plasma to CSL. If trends are

detected which indicate that product
demand or plasma inputs are deviating
from forecast levels, appropriate measures
are required to be taken to manage the
situation.

The Fractionated Product Entitlement
Scheme is in its infancy, with teething
problems emerging as the practicalities of
the processes are encountered. Factors
which have emerged as being critical to
the efficiency of the process include:

¢ Accurate forecasting.

» Adherence to deadlines for the provision
of required data.

» Standardised systems for reporting of
required data.

¢ Timely availability of product from CSL.

To date, a few notable features of
the scheme in action include:

e Difficulty in meeting clinical needs for AHF
in some areas although there is sufficient
AHF in the country. Various CHEs remain
protective of their entitlement in the
absence of any predictable clinical
demand.

» Delays associated with CSL forecast
delivery dates affecting available
entitlement.

* Trading between CHEs at levels which are
at this stage not known to the Agent.

* Very few complaints so far.

It is too soon to make any
judgements with regard to the success of the
scheme, as the reality of true entitlement will
not be obvious until the calculations are
made at the end of the first quarter. One fact
is however clear, and that is that if there is to
be success, it will be dependent on all parties
meeting their respective obligations within
the scheme.

Special Interest
Convenor: lan Wilkinson
Serology Section -
Microbiology Department
Canterbury Health
Laboratories

Private Bag 151
CHRISTCHURCH
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1SI1IG North Island
eminar, 1995

Historical and Philosophical Perspective
The Annual Scientific Meeting (ASM) of the
NZIMLS is the premier event of the
Immunology Special Interest Group’s year,
with Immunoclogy and Virology forums and
workshaops, and the ever-popular AGM
(more an Annual Gathering of Members
than an Annual General Meeting) where ISIG
business is conducted in an informal and
convivial manner over lunch.

Coming a very close second is the
North Island Seminar, instituted in 1993,
which has become an important feature in
the ISIG scientific programme. The financial
constraints of the times deny many of the
more junior members of our profession the
opportunity to participate in the Annual
Scientific Meeting. This group needs to gain
skills, confidence and experience to be able
to present papers in a professional manner at
more august scientific gatherings, and the
ISIG seminar provides a friendly and
supportive forum to do just that.

Not to be overlooked is the South
Island Seminar, an annual multi-disciplinary
event enthusiastically supported by our ISIG
colleagues in the South. More on that later.

Okoroire, A Winter Haven

This year the NZIMLS calendar has not
followed its customary course. There was no
Annual Scientific Meeting in August, as it is
Australia’s turn to host the four-yearly South
Pacific Congress, 9th-13th October on the
Gold Coast in Queensland.

As a result there was a vacuum in August,
with only the NZIMLS Annual General
Meeting and Special General Meeting in
Wellington, the rest of the action being
across the Tasman.

The Auckland ISIG group agreed it
was time for a change after having gone to
Lake Taupo the last two years in early
autumn, and decided to hold the Seminar on
12 August at Okoroire, which is situated
near Tirau at a central point between
Cambridge, Matamata and Putararuru, and
not too distant from Rotorua and Tauranga.

Okoroire Hot Springs Hotel, a very
popular spa resort in the late 1800s and early
1900s, is enjoying renewed popularity, both
as a conference venue and a weekend
retreat, especially in the winter months. The
great drawcards are a nine hole golf course
which is continuing to be developed, and the
famous hot springs; these have been
upgraded also since our grandparents’ and
great-grandparents’ day.

The hotel retains its "old world
charm™ (one can still sit in cane chairs on the
verandah and enjoy the winter sun) and has

been modernised only to the extent of
meeting the increasing demands in the
1990s for comfort and for private facilities in
bedrooms. The essential ambience of the
hotel remains in the public rooms, where the
wallpaper and drapes are still an appropriate
backdrop for ladies in crinoline gowns and
gentlemen in tall beaver hats, while the
present jeans-clad generation does not look
out of place either.

The Arrival

August 12th started off typically fog-bound
for the central part of the North Island, but
the fog soon rolled away, leaving a clear blue
sky and a brisk temperature which mellowed
as the sun climbed higher. Folk drifted in
from 11 o’clock. The hardy few, flown in
from a snow-bound South Island arrived in
short sleeves, marvelling at the spring-like
weather. Drinks on the verandah, passed the
time pleasantly before lunch.

The Programme

1200 Welcome and Lunch

Mary-Ann White, Auckland Regional

Representative and convenor of the

Auckland committee, welcomed members

and especially our colleagues in industry. She

thanked the latter for their generous support
of the Seminar.

1300-1530 Presentations

1. ANCA. Diane Sieganthaler, Palmerston
North
Diane outlined the reasons why
Palmerston North Hospital began to test
for Anti-neutrophil cytoplasmic antibodies
and the trials and tribulations along the
way.

2. ANAs (sensitivity). Paul Bolton, New
Plymouth
Paul finds that the varying sensitivity of
standard ANA tests used continues to
cause interpretation problems for
diagnosis of connective tissue disorders.

3. Hepatitis C Testing. Ruby Yee/Lillian
Martin, Lower Hutt
A joint paper prepared by Ruby and
Lillian, but Ruby was the presenter. A
topic of continuing interest to Virologists
and Immunologists, Ruby spoke on the
same subject at the Microbiology SIG
seminar earlier in the year.

4. Yersinia antibody testing. Lyn Smith
(Henderson), Auckland
Why do we test for Yersinia antibodies? A
lighthearted and enlightening description
from Lyn of VIM on the value of this test
for both dlinician and patient.

5. Hepatitis B Testing, a
molecular/serological approach. Paul
Austin, Auckland
An interesting, highly technical paper
presented with style and simplicity, so that
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those not altogether familiar with the
subject could follow the complex details
and conclusions with ease. Paul will
present this paper in Australia in October
at the South Pacific Congress.

6. Endomysial antibodies. Penny Newton,
Christchurch
Great to see the younger members of the
profession giving papers with all the
aplomb of more experienced presenters.
Penny’s paper was very professional, with
excellent coloured slides and she was well
organised with cue cards so the audience
got her full attention. Endomysial
antibodies are a valuable tool in
diagnosing coeliac disease, and as few
labs are performing this test at the
present, it was a topic of some interest.

7. Allergy testing - theory and practical.
Jennifer Hillas, EBOS
Jenny is Immune Products specialist for
her company with a background in
diagnosis of hypersensitivity conditions,
having worked with Dr Doug Wilson,
formerly Clinical Immunologist, Auckland
Hospital and Associate Professor at the
Auckland School of Medicine. A sound
knowledge of the products she sells,
coupled with her practical skills in
performing skin tests, including checking
patients for bee and wasp sting allergy,
makes her a welcome visitor in many labs
and doctors’ surgeries around the country.

Change in Programme

John McKay of Auckland, as many will
know, is also a boxing coach of
international renown, having gone with
the New Zealand team to the Barcelona
Olympics in 1992 when his prodigy, David
Tua, made such an impact. While David
makes his name as a professional boxer,
John continues to train and encourage
the next generation of young hopefuls in
his spare time. Sometimes this requires
trips overseas, and on the occasion of the
North Island Seminar, John had to go
away and was unable to present his
paper, “Anti-Foetal Protein in Hepatitis
Carriers.”

Mary-Ann White filled the gap in the
programme with her paper entitled
“Antibodies are Alive” — a review of
some of the traditional serological tests
and their continued place as economical
diagnostic tools. The presentation was
enhanced by excellent colour slides.

1600-1800 Discussion
After a break for afternoon tea, we
returned to the seminar room for the
second part of the programme, which
consisted of pre-arranged topics
introduced by the person who had placed
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them on the programme and then
opened for discussion. This has become a
popular feature of the Seminar
programme; a “brain-storming” session
which defines and gives direction to
national incentives and frequently resolves
problems some labs are experiencing.
Those discussed were:

. dsDNA Tests

. Rheumatoid Factor

. Chlamydia

. Unusual Tests - Tryptase, LKM, ENA
. Progress in Laboratory Training and

Degree Courses

. The Future of ISIG

Agreed unanimously to keep the SIG
going. A drawback had been the Network
News going out of production. The Editor
apologised, but said due to an increased
work commitment and a lack of news
items from outside Auckland, she no
longer had the time available.

The North Island Seminar considered to
be vital to ISIG. Convenor, lan Wilkinson,
suggested the Seminar be held in
conjunction with the popular South Island
Seminar next year. This was greeted with
enthusiasm, especially as the 50th NZIMLS
Conference and ASM is to be held in the
North in Auckland.

. QC - Are existing programmes

adequate?

Those available are not fulfilling
requirements. Proposed setting up a
national Quality Control programme
under the auspices of ISIG. David Haines
to check out feasibility such as types of
assays, source of material, transport and
cost.

. Health and Safety.

Gillian McLeay, now Health, Safety &
Environment Coordinator for Auckland
Healthcare Laboratory Services, briefly
outlined the legislative requirements of
the Health & Safety in Employment
(HASE) Act 1992, the responsibilities and
practicalities of non-compliance. (Copies
of the overheads are available).

. 50th Conference 1996

Two members of the Conference

committee were present; Leanne Mayhew

(Abbott) and Mary-Ann White (Diagnostic

Laboratory, Auckland):

* Leanne reported the committee was
very enthusiastic and an exciting
programme was well under way.

* Mary-Ann said the Auckland ISIG
committee’s organisation of the
Immunology and Virology forums was

proceeding well and arrangements,
including the AGM and annual lunch,
were going to be something special.

10.Other Business.
Transport of Diagnostic Specimens
Consternation and frustration expressed
over the new regulations for transport of
hazardous substances, designating all
diagnostic specimens as Infectious
Substances. The regulations, which came
into force at the end of last year, did not
have much impact untit NZ Post ceased to
accept diagnostic specimens and there
were few couriers licensed (or wishing) to
provide a service. The few who do impose
high charges.

A number of labs have contacted various
authorities, but Auckland Healthcare has
taken up the challenge in a more positive
way, making a submission to the Land
Transport Safety Authority and the
Ministry of Health to have the regulations
changed. Gillian said Dangerous Goods
Management Ltd, Auckland has been
approached about supplying their IATA-
approved packaging. The more
purchased, the lower the cost. She has
agreed to keep ISIG members updated on
progress.

Election of Committee

It was agreed unanimously that lan
Wilkinson and his Christchurch group
plus the Regional Representatives,
continue to loak after ISIG affairs for the
next year. The Auckland group will
organise the ISIG forums and the AGM
for Conference 1996.

1800-1930 Happy Hour (and a Half!)
A wonderful chance to relax and catch up
with friends and their news and meet
others, some of which have been names
only prior to the Seminar.

1930 Annual I1S1G Dinner
This was a festive occasion, with a set of
photos to record the action. Some of the
subjects were unaware of the camera,
others took full advantage of being
recorded “for posterity”. The party went
on to the early hours, the pool table being
a popular item.

Penny’s Double Scoop

One of the innovations last year was a prize
for the best presentation; the reward a free
registration to attend the NZIMLS
Conference and present the paper at the
ASM. This year, with no NZIMLS ASM, a prize
was donated by Endeavour Scientific and to
be presented by Susan Harland-Smith.
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The panel of three judges (Tim Taylor,
Hamilton, Gillian McLeay, Auckland and
Susan) had a difficult choice between two of
the papers for the top prize, but the winner,
by consensus, was Penny Newton of
Christchurch for her paper Endomysial
Antibodies.

Much to her delight and amazement,
Penny also won the Lucky Dip Dinner draw,
having the winning receipt number. This and
various other fun prizes were donated by the
companies.

The Next Day

It was commendable that everybody
turned out for breakfast, despite what time
they went to bed; a strong Laboratory
tradition.

Unfortunately this year, the change
of dates was not suitable for the Coulter
Flowcytometry Workshop, sponsored and
run by Coulter Electronics (NZ) Ltd on the
Sunday after the Seminar.

However, this meant that Sunday
was free for people to relax and enjoy the
hot pools, golf course and beautiful
surroundings, or just proceed home at a
leisurely pace.
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could be adopted as the anticoagulant of
choice. It has the least undesirable effect”.

. A. Richard-Jones,

Assignment of Assay values to
Coulter controls and Calibration.
Clin. Lab. Haematol, 1990: 12, Suppl.
1; 23-30.

— “Increasing recognition is being given to
the need to adopt K2 EDTA salts as global
standards for reference specimen
anticoagulants”.

contributing factors in erratic Mean
Platelet Volume measurements along with
time and temperature.
5. Some analysers are more sensitive to
differences between K2 & K3 EDTA
anticoagulants especially in the
parameters referred to previously.
K2 EDTA blood collection tubes are
available for use in New Zealand. Most
manufacturers will endeavour to provide
them if requested to do so.

To Summarise

1. Under optimal conditions there is little
difference between K2 and K3 EDTA but
in day to day practice optimal conditions
do not always ensue.

2. There is a 3% decrease in MCV as a resuit
of increased red cell shrinkage when K3 6.
EDTA is used.

3. The packed cell volume decreases with
increasing anticoagulant concentration
and this is most pronounced with the K3
salt.

4. It is proven that K3 EDTA is one of the

The H.5.1.G. reaffirms that K3
EDTA is the anticoagulant of choice.

(d

(e)

THE NEW ZEALAND INSTITUTE OF MEDICAL LABORATORY SCIENCE (INC)

Title Med Bio Journal Award.

Donor Med Bio Enterprises Ltd.
PO. Box 33135 Barrington
Christchurch

Nature This award is intended to encourage and foster the submission of quality scientific or
management papers to the New Zealand lournal of Medical Laboratory Science (NZJMLS).

Eligibility All fellows, associate members and members of the NZIMLS are eligible.
Applications will not be required and all papers published in each edition of the NZJMLS
will be considered for the award.

Frequency The award will be made following the publication of each edition of the NZJMLS,

Amount The award will be for an annual sum of $600.00 which will be divided evenly between the
number of journals published in each 12 month period.

]udging Responsibility for selecting the most suitable paper in each journal will rest with the convenor
of the awards committee. Where necessary the convenor will consult with the editor of the
N.ZJMLS. The decision of the convenor will be final,

Period of Award The Med Bio Joumal Award is offered for an initial period of one year and wili be reviewed
annually thereafter.

Selection Factors which will be taken into account when selecting the best paper in each journal will
include:
(a) Appropriateness of content of paper.
(b) Layout and presentation.
© Evidence of original work or ideas.

Previous publication experience of the author(s). Quality papers by first time authors
are encouraged.

The paper which makes the most valuable contribution to a branch of medial
laboratory science.
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We need your obsolete laboratory equipment for a

HISTORIAL DISPLAY OF

PAST LABORATORY TECHNOLOGY

for the 1996 Anniversary Conference

lease inventory items in the basement or back storeroom. Send the list of a brief
description of purpose to:  Executive Officer, NZIMLS, P O Box 3270, Christchurch.

So we can compile the best display possible




Abstracts of oral and poster presentations by New Zealand delegates at the 4th South Pacific Congress,
October 1995, Gold Coast, Australia

New Zealand Requirements For Professional Registration
Gainsford, Shirley
Valley Diagnostic Laboratory, Lower Hutt, New Zealand.

In New Zealand the practice of medical laboratory science and the
title medical laboratory technologist is restricted to registered
medical laboratory technologist. Registration is performed by the
Medical Laboratory Technologist's Board (MLTB) which is a statutory
authority established under a parliamentary act.

Bachelor of Medical Laboratory Science degrees are taught at
Massey University, the University of Otago and the Auckland institute
of Technology (AIT). They consist of a three year academic degree
followed by a fourth year spent in a clinical laboratory practising in
two disciplines. Post graduation another six months of clinical practice
is required before registration can be achieved.

The degree programmes are audited by the MLTB to
determine whether they meet the registration requirements set out in
the document “Registration Requirements: Competencies, Learning
Outcomes and Performance Criteria.”

Polytechnic courses such as the BMLS at AIT are also
accredited by the New Zealand Qualifications Authority.

Nominees of the New Zealand Institute of Medical Laboratory
Science serve on the MLTB, the Boards of Studies of the Universities
and the Course Advisory Committee of the AIT.

Clinical Practice — A New Zealand Model

Nulsen MF

Director of Medical Laboratory Science, Department of
Microbiology and Genetics, Massey University, Palmerston
North, New Zealand

The Massey University Bachelor of Medical Laboratory Science (BMLS)
consists of three years of full time study at the Palmerston North
campus followed by one year of ‘clinical practice.’ In this final year
students are placed in medical laboratories throughout New Zealand
for two fifteen week semesters. The students specialise in two
disciplines selected from a list of seven options, namely: Clinical
Biochemistry, Medical Microbiology, Haematology, Transfusion
Science, Immunology-Virology, Histological Technique and Medical
Cytology.

For each of the two disciplines the students enrol in a
practical work paper and a theory paper. The practical work paper is
defined primarily by the relevant Log Book. This lists the various tests
or techniques with which the student should become familiar during
the 15x30 hours we expect the student to engage in bench work.
The practical work paper has a final grade of pass or fail and this is
based on the overall assessment of the Log Book.

The theory paper is intended to provide the principles underlying the
practical work. For this, the students are supplied with a Study Guide,
a Work Book, an Administration Guide and, for some subjects, some
additional reading material. The students are required to submit
fortnightly progress reports {worth a total of 21% of the final mark),
plus three assignments (15%) and sit a final examination (64%).

Overall responsibility for the students in each discipline in
each laboratory is assigned to the Honorary Associate of Massey
University, a Medical Laboratory Scientist employed by the laboratory
concerned and who is engaged in routine bench work in that
laboratory. In order to cover the ‘slow down’ costs associated with
training the students Massey University pays the laboratories some
thousands of dollars per student per semester.

Distance Education - A New Zealand Example

Clark JNT

Department of Applied Science, Auckland Institute of
Technology, Auckland, NZ.

The experience of Distance Learning or Open Learning within the
Department of Applied Science will be presented. Open Learning
includes practical sessions in Block courses. The reasons for deciding
on this form of instruction include such factors as the distance the
student may have to travel to attend classes, the work commitment
that does not allow any time to be released for study, and New
Zealand’s population spread. The advantages include the approval of
employers, and the resultant student profile of well-motivated and
organized students. Disadvantages can include the problems of lack
of classroom discussion with peers, and the problems students face if
employers fail to recognise the commitment students have to their
study. Particular attention has to be addressed to the provision of the
practical component of modules offered by Distance Learning. TV
Learning and Interactive Video are two examples of possible future
technological aids to Distance Learning.
1. Cull M & Walker R Moments of Truth: managing the face-to-

face Encounter in Distance Learning

JInl of Distance Learning Vol 1 No 1 1995
2. Leal B Doing more with much less: The Open Learning

Initiative

HERDSA News Vol 15 No 2 1993

Case-Based Learning in the Bachelor of Medical Laboratory
Science Course

Lovell-Smith CJ, Schwartz PL, Loten EG

Department of Pathology, Otago Medical School, Dunedin, NZ.

Case-based, self-directed learning has been promoted as having
major advantages for students and teachers. It has been used
successfully since 1988 to teach Clinical Biochemistry to third year
medical students at Otago Medical School.

In attempting to transfer similar methods to a newly-
established BMLSc programme, we were mindful of the slight
differences in student performance (already established by the
selection process), and the need to include a significant amount of
hands-on practical work, which was not essential for the medical
students’ course.

The Clinical Biochemistry Third Year course is based on twelve
self-contained modules, each running over one week. Student
learning is facilitated by early small-group discussion about problems,
often (but not always) of a clinical nature. Suggested readings are
given, with a list of objectives for the week, and a self-assessment
quiz covering the major areas of content is also provided. Each
student also receives the logbook sheets covering the relevant tests
for the week.

After a second tutorial session, a practical class is held for
each group. Samples with relevance to the clinical cases are assayed.
About half the practical work is performed in the University, using a
Cobas Mira. The remainder of the time is spent in the local public
hospital laboratory, where special tests may be demonstrated or
performed by the students.

At the end of the week, a further tutorial is held, at which the
data collected during the practical class is discussed, the self-
assessment quiz questions may be reviewed, and further brief
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problems worked through. Tutors, throughout the week, act as
facilitators of discussion and resource persons, rather than
pedagogues.

Assessment is largely internal, with marks allocated for small
group work, and performance in two written tests within the
semester. A further short written paper is administered at the end of
the semester, and students participate in a laboratory practical
examination. Assessment is based on performance in working out
problems and cases similar to those experienced during the semester.

An informal setting is provided, with tea/coffee and biscuit
breaks, in which students can learn to research ideas, work effectively
in groups, and solve problems. Student performance is excellent, and
their feedback through formal evaluations has been very positive™.

1. Schwartz PL, Lovell-Smith CJ, Loten EG, Clin Chem 1995; 41:
{in press).

The Source of “"HUS"

(Haemolytic Ureamic Syndrome)

Sharon Kirk

Blood Bank, Southland Hospital, Invercargill, New Zealand

This case study examines a patient who presented himself at
Southland Hospital Invercargill with severe haematuria. After much
investigation by medical staff at both Southland and Otago Hospitals,
a diagnosis was determined from his clinical picture to be a rare life
threatening disease known as Haemolytic Ureamic Syndrome (HUS).
This condition was acquired suddenly and to this day medical staff are
still unable to identify its source.

Multiple plasma products were used successfully in the
treatment of this condition at both Otago and Southland Hospitals.
The patient underwent treatment for a six week period and has had
no subsequent transfusions. Close monitoring of this patient
continues with regular blood tests.

Spontaneous Factor V Inhibitors — A Short Case Presentation
Bowering CJ

Department of Haematology, Auckland Public Hospital, New
Zealand.

Spontaneously occurring Factor V inhibitors are rare with only twenty
seven reported cases worldwide by 1986."

The occurrence of a Factor V inhibitor, in a seventy four year
old woman, three months post coronatry artery bypass surgery is
described. The patient presented acutely with a two week history of
maleana and laboratory tests revealed a grossly abnormal
Prothrombin Ratio and Activated Partial Thromboplastin Time. These
initial results and a normal Echis Ratio suggested an element of
Vitamin K deficiency but subsequent mixing studies with normal
plasma and factor assays led to the diagnosis of a Factor V inhibitor.

The patient was treated successfully with blood transfusion,
alkylating agents and prednisone.

In view of the significant mortality and morbidity associated
with coagulation inhibitors, prompt diagnosis is crucial for correct
management of these patients.2™*

1. Nesheim ME, Nichols WL, Cole TL, Houston JG, Schenk RB,
Mann KG, Bowie EJ. J Clin Invest. 1986; 77:405-415.

2. Brandt JT, Britton A, Kraut E. Arch Pathol Lab Med 1986;
110:224-227.

3. Grigg AP, Dauer R, Thurlow PJ. Aust NZJ Med 1989; 19:310-
314.

HAPS - Hepatitis Interlaboratory Quality Assurance
Faulkner J, Rimmer L

Quality Control Laboratory, Auckland Regional Blood Centre
Auckland, New Zealand.

For 10 years the Auckland Regional Blood Centre has prepared,
distributed and reported the Hepatitis Antigen Proficiency Survey
(HAPS) to laboratories in Australia, New Zealand and the United
Kingdom. This survey is prepared under contract to Telarc NZ.

The New Zealand Code of Laboratory Management Practice
requires: “Participation in proficiency tests and other interlaboratory
comparisons”. Other accreditation authorities have similar
requirements.

Parameters assessed by HAPS include HBsAg, HBeAg, anti-
HBs, anti-HBc, anti-HBe, and anti-HCV. Additionally quantitation
of Hepatitis B antigen and Hepatitis B antibody are surveyed.

The Primary Standards are

HBSAG = iInternational Standard for Hepatitis B Surface
Antigen (HBsAg), (subtype ad), 80/549, 100
International Units

anti-HBs*  World Health Organisation Std - 1st Reference

Preparation 1977 for anti-Hepatitis B Lot 26.1.77,
50 International Units.

Good Laboratory Practice® is observed at all stages of the
survey's production. This includes validation of laboratory equipment
and precision in sample production. Samples are packed and
distributed according to the 1995 1ATA Regulations.

Cumulative Data, with statistical analysis performed by Telar,
is reported as soon as possible after the “Return By” date. This is
followed by the HAPS Final Report with analysis of results for each
marker, comments about the survey, a newsletter,
meeting/conference dates and current journal references.
Correspondence and comments received, are also published.

Trends that have been noted over the last 2 years include

Anti — HBs

Quantitation of the antibody has produced wide result ranges. There
are 10 method groups quantitating anti-HBs, using reagents from 5
manufacturers. The mean of all method results is usually within 10%
of the Issuing Laboratory (Reference) quantitation.

HBsAg

Recent surveys have shown that the ability to detect HBsAg is not
related to antigen concentration within the scope of HAPS, and fewer
nonconforming results.

1. Seagroatt V, Magrath DI, Ferguson M, Anderson $G, Schild
GC, Cameron CH. Med Lab Sci 1981; 38: 335-339.

2. Fergusen M, Pipkin PA, health AB, Minor PD. Vox Sang 1993,
65: 303-308,

3. Barker LF, Lorenz D, et al. Expert Committee On Biological

Standardisation. Geneva 1977.

4. Westgard JO, Klee GG. In; Burtis CA, Ashwood ER, eds. Tietz
Textbook of Clinical Chemistry, Philadelphia: WB Saunders
1993; 548-592.

Correlation study of weakly reactive HBsAg sera with HBV DNA
Austin PM

Virology/Immunology Laboratory, Auckland Healthcare
Services Ltd, Private Bag 92024, Auckland, New Zealand

An ongoing study was initiated in February 1995 to determine the
relationship between patient sera that demonstrated weak (0.1-
0.5ng/ml) reactivity to HBsAg and presence of HBV DNA.
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Serology was performed using Abbott Laboratories Axsym
reagents. Sensitivity of the HBsAg assay was established at
approximately 0.1ng/ml, after testing dilutions of a WHQO standard
supplied by the QC department, Auckland Rgional Blood Centre. HBV
DNA analysis was performed using PCR technology. The PCR used a
core target sequence, and had a limit of detection of 6 x 10°pg/ml,
which equates to genomes in the order of 10-100. After an initial
round of 40 cycles an additional 20 cycles (nested amplification) was
performed for confirmation of weak positives. The Axsym HBsAg
assay has a cut-off point of sera expressing a sample/negative ratio
[S/N] of * 2.0. Selection criteria for study inclusion were any sera with
a S/N ratio of 2.0-10.0. To date, 17 patients have been included in the
study, 3 of whom have been tested on more than one occasion.

Five patients (29%) were initially reactive for HBV DNA, four
of which required nested amplification for confirmation. Two (40%)
HBV DNA positive patients were reactive for total core antibody, two
(40%) were not tested for this marker and the remaining patient was
negative. The patient who was negative for HBcAb demonstrated a
double banding on gel, indicating a mixed population of HBV. Non-
reactivity of this patient to HBcAb, HBeAg and anti-HBe is supportive
evidence for the presence of a core deletion mutant of HBV. In the
HBV DNA negative group, 7 (58%) patients were non-reactive for
total core antibody, 4 (44%) were untested and the remaining patient
was positive.

No sex/age bias was detected in the ‘true’ HBsAg positive
group as compared with the test population. The S/N intensity of the
HBsAg assay was not related to the presence or absence of HBV DNA
[Student-t-test P<0.05].

Of the three patients in the study who were tested on more
than one occasion, one demonstrated clearance of both HBsAg and
HBV DNA, one gave persistently negative HBV DNA results despite
having strong reactivity to HBsAb, HBcAB and HBeAg. The third
patient was initially reactive for HBV DNA as part of a routine STD
screen. Subseqguent bleeds demonstrated an acute HBV infection.
Transaminase elevation and clinical indications of viral hepatitis
occurred 5 weeks after the initial HBV DNA positive result was
obtained.

In conclusion, it has been demonstrated that a proportion of
weak positive HBsAg sera will have HBV DNA. Normal serologic
methods of confirmation (neutralisation) are not appropriate for low
level reactive sera. The schedule of testing outlined has proven
beneficial in (a) discriminating between true and false weak HBsAg
positive sera (b) demonstrating viral clearance (c) identifying potential
HBV mutants and (d) early detection of HBV infection.

Evaluation of the Syva EMIT® 2000 Digoxin and the Boehringer
Mannheim TinaQuant® Digoxin Assays

Mikkelsen D), Glen DL, Pearse GP

Dept of Clinical Biochemistry, Waikato Hospital, Private Bag
3200, Hamilton, New Zealand.

The assay of digoxin in blood is an often requested drug analysis in
Clinical Biochemistry. Rapid direct assays of digoxin have until recently
been the domain of automated immunoassay equipment. We have
evaluated two new immunoassays for determining digoxin in blood.
These assays are distinguished by being direct assays which are
applicable to mainstream clinical biochemistry analysers. The
candidate assays Syva EMIT 2000 digoxin and Boehringer Mannheim
Tinaquant digoxin were performed on a Boehringer Hitachi 704
analyser using assay parameters as specified by the manufacturers.
The assays were compared with the routine Abbott TDx digoxin assay.
Correlation of digoxin results showed EMIT = 1.03 TDx +
0.12, r=09624 and TinaQuant=0.73 TDx + 0.1, r=0.8634. Between
run imprecision showed CV 8.2% (EMIT) and CV 7.6% (TinaQuant) at

a mean value of 1.7 nmol/L. Estimation of digoxin like
immunoreactive substances showed similar performance for both
assays. Levels of up to 0.3 nmol/L on neonatal patients known to not
be receiving digoxin were obtained.

Spurious negative interference was observed in 2% of patient
samples tested with the TinaQuant assay. The worst case observed
had digoxin measured at 1.8nmol/L by TDx, 1.4 nmol/L by EMIT and
0.0 nmol/L by TinaQuant. This phenomenon has been observed
independently by other reviewers of the TinaQuant assay and is
thought to be due to a specific protein interference in the assay. This
has resulted in a reformulation of the assay by Boehringer Mannheim.
The authors have not tested the reformulated product.

Interference aside both candidate assays show acceptable
analytical performance. The Syva EMIT 2000 assay has been adopted
as the routine assay in our laboratory.

A Modification to the Boehringer Mannheim Microalbumin
Assay on the H747

Lance Little

Diagnostic Laboratory, 43 Symonds St, Auckland, New Zealand

The current Hitachi Boehringer method for Urinary Microalbumin is
subject to two problems.

Firstly, microalbumin concentrations of greater than 350 mg/L
are prone to antigen excess and can be mistakenly reported as
normal. The reaction will proceed in a linear fashion therefore the
linearity alarms on the H747 will never be triggered, leading to the
possibility of a false normal result being reported.

Secondly, the volume of R2 reagent in the kit at 8.7mL is
barely sufficient to prime the H747 and is extremely expensive to run
as a routine channel. To overcome this problem we would need to
increase the R2 volume substantially.

Both problems could be solved by employing a standard
antigen/antibody prozone check, namely, the addition of more
antibody once the reaction has finished. In order to stay within the
confines of a 2 reagent system, such that the H747 employs, the R1
and R2 reagents in the kit would have to be mixed together prior to
being placed on the instrument. Therefore both problems would be
solved.

An Evaluation of the Boehringer Mannheim Advantage
Capillary Blood Glucose Monitor

Alistair Kerr' and Janet Lockhart

Biochemistry Department, Palmerston North Hospital, Private
Bag, Palmerston North, New Zealand.

This paper describes the evaluation of the Advantage capillary blood
glucose monitor using blood taken from outpatients attending the
laboratory for glucose series. The result obtained from a fingerprick
sample measured on the Advantage was compared with the venous
sample drawn 1 to 2 minutes prior to the fingerprick sample and
analysed on an Hitachi 737 analyser.

We perform a number of glucose series in our laboratory
(these being 3 blood tests to assess the control of a patient with
diabetes and are taken 2 hours after breakfast, immediately before
lunch and 2 hours after lunch). Many of these patients have their
own monitors and when pricking their fingers for correlation with the
venous samples were asked if they wouldn’t mind contributing an
extra drop of blood for the evaluation of a new monitor - none
declined!

The venous bloods were taken into either a Lithium Heparin
or Sodium Fluoride/Potassium Oxalate tube which was separated
within 30 minutes of collection. The Hitachi 737 uses a Glucose
Oxidase reaction to measure glucose. During the evaulation period
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more than 120 comparison samples were taken. The range of results
on the Hitachi 737 was between 2.8 and 24.2 mmol/l.

Glucose maonitors have far greater accuracy and reliability now
than they used to. The advantage is no exception. The correlation
study showed results that compared very well with venous samples
which will therefore result in better control for patients with diabetes.

A Deployable/Mobile Medical Laboratory

Rees MT

Pathology Department, 2nd Field Hospital, Linton Camp,
Palmerston North, NZ.

The New Zealand Army has, as part of its mobile medical capability, a
fully mobile 25 bed surgical hospital. Part of that hospital is a fully
functional mobile laboratory complete with reticulated water, power
and with a full complement of equipment.

The laboratory is based on an Amercian design by Brunswick
who utilised the concept of an expandable 20 ft container as the
basis of their design. This paper highlights the features of this
laboratory, the means by which we deploy and operate the facility
and some of the likely operational uses for the equipment in the
South West Pacific.

Hepatitis B Positive Blood Donors in Auckland during 1993 and
1994

Wai-Poi | §

Auckland Regional Blood Centre, Department of Transfusion
Medicine, Auckland

Objective

To review the frequency of Hepatitis B surface antigen (HBsAg) in
blood donors in Auckland during the years 1993 and 1994 and to
analyse the data by age, sex and ethnicity. Results of the frequency of
Anti HBc, Anti HDV and HBeAg were also assessed.

Method

Demographic data was obtained on all donors from routine records.
HBsAg testing was performed using the Wellcozyme methodology
and all initial reactives were repeated in duplicate using the same
method. The repeat reactive samples were also tested for HBsAg by
an alternative method (Abbott Auszyme). HBc, Anti HDV and HBeAg
were detected using Abbott EIA methods.

Results

HBsAg was detected in 132 donors in 1993 and 116 donors in 1994.
In both 1993 and 1994, all HBsAg positive donors were Anti HBcC
positive, 22.7% of the HBsAg positive donors were also HBeAg
positive,

In 1993, 39 HBsAg positive donors were tested for Anti HDV
and 7.7 % tested positive, while in 1994, 1.7% were positive.

In 1993, 60336 donations were collected from 40641 donors.

In 1993, the gender distributio showed that 70.5% of HBsAg
positive donors were male as compared with 67.2% in 1994. The
donor pool in 1993 showed that 48.5% were male.

In 1993, 22.6% of donors were in the 16-19 year old age
group but 47% of the HBsAg positive donors were in this age group.
In 1994, the percentage increased to0 62.9%.

Of the 132 HBsAg positive donors detected in 1993, 31%
were Maori, 21.2% were Chinese, 13.5% were European, 11.4%
were Samoan, 9.1% were Tongan and 13.6% were of other races.
Similar figures were found in 1994. The ethnicity of all donors was
6.2% Maori, 1.7% Chinese, 81.9% European, 2.5% Samoan, 0.6%
Tongan, and 7.1% other races.

HBsAg positive donors are more likely to be male, be in the

16-19 year old age group and to be Polynesian or Chinese. This
information may be useful in targeting blood donor collects.
House dust mite allergen measurement by ELISA in New
Zealand homes

Siebers RWL, Wickens K, Ellis I, Crane J

Wellington Asthma Research Group, Wellington School of
Medicine, Wellington, New Zealand.

The major allergen of the house dust mite Dermatophagoides
pteronyssinus (Der p 1) is an important allergen in the development
of allergic disease, including asthma. This case control study was
undertaken to quantitate the exposure of New Zealand children to
the house dust mite allergen Der p 1. Dust was collected by vacuum
cleaner from the child's bedding and mattress, the child's bedroom
floor and from the living room floor by a standardised technique'.
The case control study comprised 469 school children aged 8-9 years
(231 cases=Doctor’s diagnosis of asthma and on current medication,
238 controls=no history of wheezing or diagnosis of asthma). Der p 1
levels in dust was measured by the ELISA monocional assay and
expressed as 1g of Der p 1 per gram of dust?. Results are presented
in the table below as geometric mean pg/g and 95% confidence
intervals.

Geometric mean pg/gm fine dust (95% CI)
Cases Controls

n=231 n=238

40.1 (35.6-47.1) 52.1(45.7-59.4)
26.2 (22.8-30.2) 25.8(22.1-30.2)
25.6 (21.8-30.0) 25.1(21.4-30.0)

Mattress & bedding
Bedroom floor
Living room floor

Various studies have demonstrated that exposure to more
than a threshold level of 2_1g/g will increase risk of sensitization and
that exposure to tevels of 10_1g/g or above will increase the risk for
overt asthma symptoms®. This case control study has demonstrated
that almost all the asthmatic children were exposed to Der p 1 levels
capable of provoking attacks of asthma, and over one third are
exposed to 10 times these levels. The child’s bedding seems to be the
most important source of the house dust mite allergen.

1. Luczynska CM, et al. J Immunol Meth 1989;118: 227-235.
2. Platts-Mills TAE, et al. J Allergy Clin Immunol 1992;89:
1046-1060.

Evaluation of the Ciba Corning 850 and the instrumentation
Laboratory 1640 Automated Blood Gas Electrolyte Analysers
Donald J Mikkelsen, Evelyn M Clarke

Department of Clinical Biochemistry, Waikato Hospital, Private
Bag 3200, Hamilton, New Zealand.

Blood gas equipment has evolved into multi-analyte testing platforms
measuring blood gas parameters as well as electrolytes and
metabolites. This has necessitated the addition of new sensor designs
and instrument configurations.

We report an evaluation of two modern blood gas, electrolyte
analysers, the Ciba Corning 850 and the Instrument Laboratory
IL1640.

Correlation of analytical values on patient samples obtained
on the candidate equipment with an existing Ciba Corning 288 and
Hitachi 717 was excellent. Obtained r values ranged from 0.9958 for
PCO: (IL vs. Corning 288) to 0.9779 for Na* (Corning 850 vs. Hitachi
717). Bias was evident in most analyses, slopes ranging from 1.21 for
Na* (Corning 850 vs. Hitachi 717) to 0.84 for PO (IL 1640 vs. Corning
288). Imprecision was low for both analysers but better for all
analytes on the Corning 850 (CVs ranging from 0.02 for pH mean
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7.40, to 1.17 for K* mean 3.37) this compares with 1L1640 (0.06 for
pH mean 7.32, to 3.24 for Ca** mean 1.23).

Equipment reliability and reagent consumption are very similar
for both instruments. A limited useability assessment showed user
preference for the Corning 850 from both laboratory and no
laboratory users.

We conclude that both machines perform acceptably. The
Corning 850 is easier to use and we believe would be more suitable
for an extra-laboratory site.

SCAP - A Coagulation Interlaboratory Quality Assurance
Survey

Dickinson MC, Faulkner J

Quality Control Laboratory, Auckland Regional Blood Centre,
Auckland, New Zealand.

The Quality Control Laboratory, Auckland Regional Blood Centre
prepares, distributes and reports the Survey of Coagulation Assay
Proficiency. (SCAP) under contract to TELARC, NZ.

The survey programme, now in its thirteenth year consists of
4 postings/annum, with each distribution containing 4 samples.

The 7 assay parameters available are; PR/INR, APTT,
Fibrinogen, Factor VIII, Factor IX, von Willebrands antigen, Ristocetin
Cofactor activity and in alternate distributions 2 specimens for D-
Dimers.

All samples are freeze dried plasmas. Included in each survey
is a normal control plasma, an abnormal (artificially depleted) plasma
and two plasmas with specific coagulation abnormalities. To follow
longer term precision and accuracy trends, some plasmas are sent out
several times over an extended period.

Statistical analysis of results is reported within 2 weeks of the
“return by date”. This is followed by a full commentary, a newsletter
and a listing of current journal references. Results are compared to
the consensus mean of the method group and overall results.

When examining cumulative results and comparing them to
data collected over the past 47 survey issues many quality problems
are identified. All the common laboratory errors, eg transposition of
results, and reconstitution biases are found. In recent commentaries,
determination of the mean normal clotting time for PR calculation
and determination of the instrument specific ISI have been discussed.
This has assisted several laboratories overcome long standing
problems.

The Coefficient of Variation (CV%) for fibrinogen assays is
generally below 15%. However, the normal ranges stated by
individual laboratories for fibrinogen are variable. In SCAP 47 of the
lower limit ranged between 1.3g/L and 2.0g/L. This is reflected in
variable clinical interpretation for specimens with a fibrinogen level in
the clinical decision range.

Methaemoglobinaemia

Murton D Carnoutsos S

Haematology Laboratory, Canterbury Health Laboratories,
Christchurch, NZ

The ferrous iron of haemoglobin is exposed continuously to high
concentrations of oxygen and is therefore oxidised slowly to
methaemoglobin, a protein unable to carry oxygen. To restore
haemoglobin function, methaemoglobin must be reduced to
haemoglobin. Under physiological conditions this reduction is
accomplished by the red cell enzyme NADH methaemoglobin
reductase (MHR). Should methaemoglobin levels increase eg due to
the presence of oxidant drugs, Hb, M, or a deficiency in MHR —
methaemoglobinaemia will result.

Most methaemoglobinaemias have no adverse clinical

consequences and need not be treated. Under certain conditions such
as exposure to large amounts of oxidant or in young infants, rapid
treatment is necessary'”.

Patients presenting with methaemoglobinaemia must be
differentiated between congenital MHR deficiency, presence of Hb M
or the acquired form to enable correct treatment.

Two cases of methaemoglobinaemia presented to Canterbury
Health Laboratories within six months of each other. The first was a
cyanosed neonate — delivered on the West Coast of the South Island.
The second case was a 78 year old woman from Christchurch
presenting with pallor.

The investigation involved spectroanalysis, enzyme
quantitation, electrophoresis and compilation of an extensive drug
and medical history. This could determine the cause of each subjects
methaemoglobinaemia and their correct treatment.

1. Wiley — Liss. Am J Haem 1993,42:7-12.
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New Products and Services

Labsystems Oy Liquid Handling and Microplate Instrumentation
Divisions have the pleasure in informing you that from 1.6.1995
Medica Pacific Ltd has been nominated our exclusive distributor in
New Zealand.

The Liquid Handling Division develops, manufactures and sells the
world known Finnpipettes and Finntips. Labsysterns was the
pioneer in the pipette business in being the first company in the
world to develop a variable volume pipette in the beginning of the
70's. Labsystems was also the first company to introduce the first
multichannel pipette in the world. Today Labsystems is the clear
market leader in multichanne! pipettes and joint leader in single
channel pipettes. To date we have sold over 1.5 million pipettes. The
Liquid handling division also manufactures a comprehensive range of
microplates.

The Microplate Instrumentation Division develops,
manufactures and sells photometric, luminometric and fluorometric
readers. Labsystems was again the first company to introduce a
microplate reader in the 70's and today after selling over 15,000
Multiskan photometric readers we are one of the leaders in this
field. This division also supplies a comprehensive range of auxiliary
instruments such as microplate washers, incubators and shakers.

We are convinced that our close cooperation with Medica
Pacifica will offer you a selection of the highest possible quality
equipment with high class and dedicated customer service.

For further information contact Medica Pacifica on 09-
6255261.

HCG Serum/Urine Elisa

20miU/ml sensitivity on urine samples
A rapid sensitive hCG assay helps clinicians to identify early
pregnancies and to treat appropriately patients who are scheduled for
surgery, X-rays or other emergency procedures. With its dual
monoclonal antibody, the membrane based ICON serum/urine test
delivers sensitivity down to 10miU/ml with serum samples and
20miU/ml with urine samples. The built-in positive & negative
procedural controls ensure good performance at all times. The
positive control corresponds to serum hCG value of 25mllU/ml (WHO
3rd IRP). This feature allows the semi quantitation of patients serum
hCG resuits. The combination of serum sample pre-treatment with a
specimen diluent and the negative control spot reduces to practically
zero the possibility of a false result due to heterophilic antibody
interference.

For product brochure or further information please phone

Medica Pacific Ltd Ph 09-6255261 or Fax 09-6254396

Trace Liquid Stable Reagents

Single Vial, 12 month stability
Trace Scientific have released a range of liquid stable reagents
offering a 12 month stable single reagent. Tests include Trig GPO,
Cos, AST, ALT, Cholesterol, Uric Acid, Urea.

For sample, instrument application protocols, or further
information call Medica Pacifica Ltd Ph 09-6255261 or Fax 09-
6254396

New Cell Line for CSL Anti-D (IgM/IgG)
CSL Biosciences have introduced a new cell line (LDMI) to their Anti-D
blend reagent. Product specification as follows:

Anti-D IgM cell lines D-D7-F2-F4
Anti-D IgM/IgG cell lines LDMI & MCAD6

For sample or further information telephone: Medica Pacifica
Ltd Ph 09-6255261 or Fax 09-6254396

Finnpipette-BioControl

Natural action electronic pipetting
The Finnpipette BioControl combines soft dual-stop trigger action to
mimic the aspirate/dispense/blow-out sequence of manual pipetting.
These advanced features offer the user unrivalled comfort, safety,
ease of use, flexibility, speed & accuracy. Priced at under $1000, the
Finnpipette BioControl is more economical than some manual
multichannel pipettes available on the market today.

Call our office for the new 1995 Labsystems Catalogue:
Medica Pacifica Ltd Ph 09-6255262 or Fax 09-6254396.

The New Formaldemeter 3
Formaldehyde is a very useful and commonly used substance. But
exposure to excessive amounts is harmful,

In medicine and laboratories, formaldehyde is used as a very
active disinfectant to kill micro-organisms.

In agueous solution it seals and hardens animal tissue and is
widely used by undertakers and others for its embalming and
preservation properties.

In the Food and Pharmaceutical Industries, formaldehyde is .
used extensively as a preservative.

The tissue sealing and hardening properties have led to use of
formaldehyde as an anti-perspirant in deodorants, and it is used
extensively as an anti-microbial agent in hair shampoo preparations,
dishwashing liquids, fabric softeners, and household cleaning agents.

in the purely industrial context, formaldehyde is used at
varying concentrations in the manufacture of synthetic resins,
adhesives, fertilisers, paper resins and in particular a wide range of
compression moulding resins/amnioplastics, such as those used in the
Chipboard, Woodworking and Laminated Plastics Industries.

In terms of occupational health and exposure, the widespread
uses and applications for formaldehyde are such that it is virtually
impossible not to come into contact with this chemical. It is even
present in cigarette smoke!

But formaldehyde is harmful. Short term exposure to vapour
can lead to severe irritation of nose and throat, especially at
concentrations above 3 ppm (parts per million). And eye irritation
may occur at 0.3 ppm with serious eye damage above 10 ppm. Long
term inhalation can cause respiratory irritation, severe pain in mouth,
throat and intestinal tract and in some cases, occupational asthma
and impaired lung function. Formaldehyde is a suspected carcinogen.

Governments world-wide have imposed occupational control
limits on formaldehyde vapour. In New Zealand, a ceiling limit of 1
ppm has been set. It is therefore every employer’s duty, under the
Health & Safety in Employment Act 1992, to ensure that processes
which utilise formaldehyde are controlled in such a manner that the
workers are not exposed to excessive levels of formaldehyde vapour.

The newly released Formaldemeter 3 represents a convenient
way to check that a process involving formaldehyde is controlled so
the staff are not at risk.

The Formaldemeter 3 is a hand-held monitor manufactured
by PPM in the UK and can detect formaldehyde vapour down to
levels below 0.03 ppm. It is accurate to 10% and incorporates
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software to detect whether other gases (such as alcohols) are
interfering with the formaldehyde measurement. It also has the
facility to store the last ten readings.

For more information, contact the distributor, Total Air Care
on (09) 630-4358 or fax (09) 630-9601.

Coulter Corporation and Immunotech Unite

French Company’s Expertise in Monoclonal Antibodies Gives
Coulter the Edge in Cell Analysis

Describing Immunotech as a “gem” and the two companies as “an
ideal match” Coulter Corporation announced that it is joining
together with Immunotech, a French company which has become an
industry leader in monoclonal antibodies and diagnostic testing
reagents.

Thirteen-year-old imrnunotech, headquartered in Marseille,
France, launched its first monoclonal antibody products in 1984. "It
has experienced an annual growth rate of over 30% a year for the
last ten years,” said Mike Brochu, Coutter’s Director of Business
Development.

The two companies are joining forces through Coulter
Corporation’s purchase of Immunotech. Terms of the sale were not
disclosed. The previous owners of Immunotech were financial
institutions and venture capitalists who were shareholders since the
company’s founding. Immunotech’s founders, Antoine Beret and
Michel Delaage, will continue to manage its business.

One of the reasons why Immuntech is so successful is its
ability to develop new monoclonal antibody products and rapidly
bring them to market. Immunotech now markets nearly 800
monoclonal antibody products, more than any other company in the
world.

The respect in which Immunotech is held by its customers
reflects the expertise of its personnel, its excellent two-way technical
communication, and its commitment to innovation. Immunotech’s
brilliant and responsive research team can create a new product or
application requested by a customer in record time.

Coulter/IL Introduces the new IL682™
Co-oximeter System

The IL 682™ is the latest in Co-oximetry from the company that
introduced it twenty-five years ago. From whole blood samples of
65uL, the IL 682 measured total Haemoglobin (tHb), oxyhaemoglobin
(O2hB), carbonxyhaemoglobin (COHb), methaemoglobin (MetHb)
and deoxyhaemoglobin (HHb).

The system’s user-friendly operator interface guides you with
clean, step-by-step instructions. It delivers results in under 60
seconds, automatically correcting for such factors as turbidity and
foetal Hb and detecting the presence of sulhaemoglobin.

The IL 682 is designed to maximise operator safety and ease
of use, even for the relatively inexperienced user. IL's exclusive self-
wiping probe eliminates the need to manually clean the tip after
sampling. The waste system features a non-contact level sensor and
disposable bottle. These added safeguards help the user to avoid
direct contact with blood during operation.

With the advanced fluidics system, you are assured of reliable
performance. In addition, an automatic cleaning cycle guarantees
that you are always ready to run a sample. The IL 682 is easily
customised to the needs of STAT labs, respiratory care, or the central
laboratory.

The system interfaces to IL Blood Gas and DMS system in
addition to having an onboard printer.

Coulter’s comprehensive package includes dedicated reagents
and QC products, data management systems, on-going training and
full customer support.

For further information please contact:

Coulter Electronics Pty Ltd on Free Call 0800 442 346
Coulter Electronics (NZ) Pty Ltd

PO Box 20266, Glen Eden, Auckland

New Breast Cancer Marker

SCIANZ Corporation is proud to announce the availability of yet
another test for the ACS:180. ACS BR is the name of our newest
tumour marker for breast cancer and detects the CA 15-3 antigen.
CA 15-3 is one of the most commonly used circulating tumour
markers for monitoring metastatic breast cancer. Nominal
concentrations of this antigen are found in the circulation of normal
women, while significantly elevated CA 15-3 concentrations are
found in the serum of many patients with this disease.

Clinical studies have shown that the CA 15-3 tumour marker is not
sensitive or specific for screening, pre-operative diagnosis, or
prognosis of breast cancer. The CA 15-3 antigen assay, however, has
demonstrated clinical utility in following the clinical course of breast
cancer, detecting metastases, and monitoring response to therapy.
For example, rising serum CA 15-3 levels indicate that the patient
should be considered suspect for recurrent disease.

Ciba Corning has developed an automated immunoassay for
determining serum CA 15-3 concentrations in breast cancer patients.
Automation allows for considerably improved assay precision. The
reproducibility of assay results is particularly important for accurate
monitoring of breast cancer patients. The performance characteristics
of the Ciba Corning automated assay allow the laboratory to
establish solid baselines, and thus, increase the physician’s confidence
in reported results.

Vidas D-Dimer The First Inmuno-Haemostasis
Assay For The Diagnosis Of Venous
Thromboembolism

The bioMérieux VIDAS system has been part of immunoassay
laboratories for 3 years, and is now extending its range of tests to the
field of haemostasis with a first parameter; VDAS D-DIMER.

This reagent was developed in collaboration with
internationally-reputed European specialists, who had already been
won over by the way in which the VIDAS system suited their own
laboratory and needs.

Current clinical examinations cannot establish a 100% certain
diagnosis of venous thromboembolism. Even when used in
conjunction with additional radiological examinations (lung and
Doppler ultra-sound scans), a complete picture cannot be obtained,
and reference diagnosis techniques (angiography or phlebography)
entail numerous contra-indications and secondary effects.

However, the combination of a non-invasive radiological
technique with the D-Dimer assay provides reliable, safe diagnosis of
venous thrombosis or pulmonary embolism. A D-Dimer level lower
than the limit value, combined with a negative Doppler ultrasound or
lung scan, excludes the presence of thrombus in the lower limbs or
lungs.

Latex agglutination test are not considered to be suitable for
the diagnosis of venous thromboembolism, since several clinical
studies have shown them to have low sensitivity.

Up until now, D-Dimer tests using an ELISA technique were
only available in manual microtitration plate form. These tests are
time consuming and expensive when used for isolated cases, and
therefore are not appropriate for the diagnosis of emergencies.

Now, the new VIDAS D-Dimer test combines the sensitivity of
an ELISA test with the advantages of the VIDAS system: automation,
rapidity and a single-dose reagent adapted to emergency
reguirements.

Med-Bio Enterprises Ltd, Phone 03 349 4950, Toll Free 0800 733 599
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Publications in Overseas Medical Laboratory Science Journals

Y xchange journals with various overseas medical laboratory

5 ce organisations. These journals are kept in the Medical Library
of Wellington School of Medicine. Members wishing to obtain
articles of interest should forward their requests through their own
institution's r ~ical library through the Interdoan service.

Australian Journal of Medical Science. 1995;
Volume: 16, No: 3.

Cole H. The tissue factor pathway of coagulation. p. 87-93.
mMeAdam AJ. Transfusing blood and other products to
counteract massive blood loss: An overview, p. 94-101.

Love DN, Binas M. The use of SDS-Polyacrylamide-gelatin gels to
detect SDS stable proteinases of feline strains within the genus
Porphyromonas. p. 102-5,

lles-Mann ), A comparative evaluation of the technical
performance of four automated haematology analysers:
Coulter STKS, Technicon H*2, Sysmex NE 1500 and Abbott CD
3000. p. 106-14,

Bernstein D, Tyler JPP, Driscoll GL. A comparison of WHO and
Tygerberg strict criteria for assessing human spermatozoat
morphology. p.115-7.

British Journal of Biomedical Science. 1995.
Volume: 52. No: 2.

Ross JCD, Weir M, Horn CK, Moyes A, Young H. Gonococcal
serovar patterns in Glasgow: 1990-1992. p. £7-2.

Hill Wik, Routine detection of Trichomonas vaginalis in genital
specimens using culture in micrititre trays, p. 93-6.

Cook NJ, Read GF, Oestradiol measurement in women on oral
hormene replacement therapy: the validity of commercial test
kits. p. 97-101.

Bearman J, Ells J, Mortlock S, Serum gentamicin levels: a
comparison between the Syva Solaris and the Syva QST
analysers. p. 102-5.

Brown S0, Barbara JAJ, Lambert T, Wilson DV Spontaneous loss of
HBeAgq and development of anti-HBe during long-term follow-
up of blood donors found to be HBsAg-positive. p. 106-9.
McNulty H. Folate requirements for health in different
population groups. 110-9.

Mera SL. Screening for cancer and pre-cancer. p. 120-41.
Sosroseno W, Herminajeng k. The immunoregulatory roles of
transforming growth factor beta. p. 142-8.

Pallister C), Hancock JT. Phagocytic NADPH oxidase and its rote in
chronic granulomatous disease. p. 149-56,

Johnson J4. Pathogenesis of bacterial infections of the
respiratory tract. p. 157-61.

allison RT. Picro-thionin {(Schmeorl) staining of bone and other
hard tissues. p. 162-4.

Thomson S, Sneridan B. Erroneous automated eosinophil counts
in HIV-infected individuals. p. 165-6.

British Journal of Biomedical Science. 1995,
Volume: 52. No: 3.

{Cnghton PB, Taylor A Biotyping of Escherichia coli in micowell
lates. p. 173-7.

Gualano MP, Grundy M, Coacley WT, Parry SH, Stickler DJ.
Ultrasound-enhanced latex agglutination for the detection of
bacterial antigens in urine. p. 178-83.

Ramnarain MD, Wal  NPJ, Markey AC. Basal cell carcinoma: rapid

techniques using cytokeratin markers to assist treatment by
micrographic (Mohs') surgery. p. 184-7,

Faulkner Pulsford JF, Sz at IM, Elgie AW, Williamson CJ, Taylor CG.
Comparison of P-glycoprotein expression with in vitro drug
sensitivity in fresh blast cells from acute myeloid leukemia
patients. p. 188-94,

C ey JE Collins CH. Formaldehyde disinfection in laboratories:
limitations and hazards. p. 195-201.

Flanagan RJ. The poisened patient: the role of the laboratory. p.
202-13.

Phillips J&, Nation BR. Recent advances in oncology. p. 214-21.
McCaskie AW, Roberts M, T g PJ Human tissue retrieval at
post=mortem for musculoskeletal research, p. 222-4.

Griffin RL, Rogers DJ, Spencer-Phillips PTN, Swain L. Lectin from
Codium fragile ssp. tomentosoides conjugated to colloidal
gold: a new histochemical reagent. p. 225-7.

Malaysian Journal of Medical Laboratory
Sciences. 1994. Vol: 11. No: 2.

Tan TG, Kachenje EM, Tosaka M, 1ane N. RapID STR system for
the identification of streptoccal species. p. 43-5.

Lee HL, Eng KL, Adulticidal effect of ivermectin {MK-933) on
adults of Mansonia uniformis and Aedes togoj. p. 46-8.

Rhe A, Miller K. A review of the UK National External Quality
Assessment Scheme for Immunocytochemistry, p. 49-54.

Wee KF, Ngeow YF In vitro antimicribial activity of pefloxacin. o.
55-6.

Rassip Che Nun A, Mohd. Arif Abas. Application of Bactec Blood
Culture Analysing System in a diagnostic microbiology
laboratory. p. 57-61.
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