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trimester. The clinical notes were reviewed to ascertain the
presence of any clinical or laboratory documented
abnormality.

First Trimester

Sample size 116
Number of samples with raised ESR 2
No abnormality detected on retrospective review

of patient case notes. 2
Second Trimester

Sample size 318
Number of samples with raised ESR 18
Urinary tract infection documented by laboratory 1
No abnormality detected on retrospective review

of case notes. 17
Third Trimester

Sample size 526
Number of samples with raised ESR 53
Urinary tract infection documented by iaboratory 4
Other infections (bronchitis) 1
No abnormality detected on retrospective review

of case notes. 48
Summary

A reference interval for ESR’s in all trimesters of pregnancy

was established and the foliowing points noted:

1. The reference interval of the ESR in pregnancy is higher
than the reference interval for non-pregnant women in all
three trimesters of pregnancy. The increase is most
marked in the second and third trimesters.

2. Only 8% (6 of 73) of patients with an ESR outside the
established reference interval had some clinically
documented abnormality. (Urinary tract infections 7%,
respiratory infections 1%).

3. There was no correlation shown between a raised ESR
and low mean cell haemoglobin concentration.

4. The reference interval of the ESR in Maori and Polynesian
races in our study is higher than that of Europeans. This
confirms previous reports on both pregnant and non-
pregnant populations.

Conclusion

The ESR is used by clinicians as a non-specific indicator of
disease or as one author aptly puts it "The ESR has become
a sickness index, as almost any disease can lead to an
increased ESR ie. infection increases the ESR”. in some
situations it can indicate serious disease, e.g. in bacterial
endocarditis 93% of patients have an increased ESR on
admission and 80% of patients with tuberculosis have an
increased ESR. However in pregnancy the overall reference
interval of ESR is very wide 0-72mm/hr and only 8% (6 of a
total of 73) of those with results outside the reference interval
documented abnormality. This leads us to conclude that the
ESR is of limited value in the routine evaluation of the
pregnant patient.
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Brief Experience with the Be« man Synchron CX3 Clinical Chemistry Analyser.
Russell S.G. Sargon ANZIMLT, Biochemistry Department, National Women’s Hospital,

Auckland.

Keywords
Random-access analyser, Beckman Synchron CX3

Introduction

Recently this laboratory had first hand experience of the
Beckman Synchron CX3 clinical chemistry analyser which
until now has not been seen in New Zealand. This opportunity
was taken to compare the CX3 with our current analyser, the
earlier Beckman ASTRA 8, for ease of use and speed. We
also compared the instrument’'s observed performance
specifications of linearity, precision, accuracy and carryover
with the manufacturer’s stated specifications (1). This facet of
the trial was not designed to be an exhaustive study as this
work, and more, has been done previously (2). It was
however, important to establish that these specifications
could be achieved in our own laboratory. Unfortunately,
during the period of this trial, no reagent was availabie for the
CO2 module. Therefore this chemistry was not investigated.

Method

The daily maintenance was carried out and the instrument
calibrated as described in the instruction manual. A random
selection of patient samples received by the laboratory were
analysed for the requested chemistries on the CX3
independently by five staff members (one trainee, two staff
technologists, a graded technologist and a pathology
registrar). None of the staff involved had any prior experience
of, or received any formal training on the CX3. They were
asked to run the instrument by following the “Function Key”
prompts on the display screen. Upon completion, each of the
staff involved were asked for any comments relating to how
easy or difficult the instrument was to use and understand
and how it compared with the ASTRA 8.

To assess linearity, a series of standards for each analyte
that exceeded Beckman's stated plasma/serum linearity
ranges were made using the appropriate AR Grade materials.
The standards were prepared in physiological saline
because the CX3 detects the presence of sample by
conductivity, and the lower concentration standards would
otherwise have little or no conductivity and would not have
been analysed. As the usable ranges for both sodium and
chloride did not approach zero, these analytes were not
affected. Each standard was assayed in duplicate and in
ascending order. The linearity of urine and CSF methods was
not assessed because there is no separate calibration for
them. When a CSF or urine assay is requested, the linearity
range is either the same as plasma/serum (eg glucose) or
the sample size is altered and the output manipulated to give
an expanded range (eg electrolytes and creatinine).
Carryover was determined by re-assaying the zero standard
after the standard with the highest concentration.

The instrument's precision was assessed by assaying
human based lyophilised control material each morning
immediately following calibration (Gilford QCS Normal
Human Serum, New Zealand Diagnostics Ltd, Wellington),
over a one week period. To determine accuracy, the duplicate
sample from a recently completed Welicome Survey Cycle
(samples one through eight, 1989) was assayed in duplicate
onthe CX3. The published “All Method Mean” for the analytes
from the eight samples were compared with the values
obtained by the CX3. The CX3 urea, glucose, sodium and
potassium are in the same method group as those on our
ASTRA 8, and this “Method Group” data was available, it was
also used. All statistical data was generated by
StatWorks(TM) run on Apple Macintosh.

Results

Over the entire period of the trial only one difficulty was
experienced. As the calcium reagent pack became very low,
a gelatinous precipitate appeared. This was drawn into the
reagent lines and ultimately blocked the reaction cup. An in-
fline filter was placed in the reagent pick-up line so that any
precipitate that did get drawn up could be easily and quickly
removed before reaching the reaction cup. Peake et al(2)
also encountered this problem.

Even without the benefit of formal training and by following
the simple screen prompts, none of the staff involved had any
difficuity operating the CX3. All thought that this instrument was
either as easy, or easier to use thanthe ASTRA 8. It was noted
that the CX3 and ASTRA 8 operating systems were
somewhat similar which may explain their ready
understanding of the CX3. However, one staff member, new
to this laboratory, operated both instruments with similar ease
and considered knowledge of the ASTRA 8 of no real
advantage when using the CX3.

As claimed, the CX3 achieved an actual throughput of 75
samples per hour, and 525 tests per hour with only seven
chemistries running (a maximum of 600 tests per hour when
all eight are requested). From standby mode, the CX3 took
approximately 125 seconds to print all the results for the first
sample when all chemistries were requested. This time
reduced to approximately 90 seconds when only a glucose
was requested. It is interesting to note that as fast as the CX3
is, our older technology ASTRA 8 was marginally faster! The
CX3 produced subsequent sample results (regardless of the
number of tests), approximately every 50 seconds.

The CX3 proved to be linear for plasma/serum at least to
the manufacturer's specifications, and calcium and
creatinine actually exceeded it. No carryover was detected
with any analyte. Precision also exceeded the manufacturer’s
specifications for all chemistries (Table One) including
creatinines where the data was generated from results
reported in mmol/L rather than umol/L (the CX3 s capable of
reporting either). This laboratory reporis creatinine results in
mmol/L. With the chloride modute, an unexplained upward
drift (two to three mmol/L within each batch of 20 samples)
was noted. This was, however, not sufficient to give poor
precision data.

There was excellent correlation between the results from
the CX3 and the published “All Method Mean” and “Method
Group Mean” from the Welicome Cycle material (Table Two).
It has been demonstrated that the Standard Error of Estimate
(sy.x) is a more useful indicator of random effort than the
Correlation Coefficent (r) which can be misleading and
difficult to interpret (3). Expressed in the same units as the
analyte, the Standard Error of Estimate approaches zero as
random error decreases. However, as the Correlation
Coefficient is still widely used, it has been included with the
Standard Error of Estimate in the tabulated data.

Discussion

Unlike the earlier Beckman ASTRA series, the CX3 offers
no flexibility from the eight commonly requested chemistries
provided (sodium, potassium, chloride, CO2, calcium,
glucose, creatinine and urea) and is designed to operate as
either a stand alone analyser or interfaced into a larger
system. The chemistries employed by the CX3 are the same
as those of the ASTRA, with the following exceptions:

chloride, which now uses a Ag/AgCl lon Specific

Electrode instead of Colourmetric Titration,

calcium, which is bichromatic using Arsenazo Ill instead



technologies make the postage of computor discs contain-
ing the copy a real possibility.

It was heartening to have a number of applications for
membership. Councilintends to recommend Kenya, Tan-
zania and Uganda to the next G.A.D. but is meanwhile
treating them as members so that they can get information
about the Association. Some other applications received
immediately prior to the Council Meeting are being further
investigated.

One of our Council members has worked very hard and has
arranged a new Award which is being offered by Boehnin-
ger Mannheim in the field of Lipo Protein Diagnostic next
year. Member societies are asked to publicize our Award’s
programme. The Awards are wellworth achieving. By 1992
we are hopeful of having two further awards - one in
histology and one in computer technology.

Ourinvolvement with W.H.O. is still being actively pursued
and we have prepared and submitted an application to
have our Non Governmental Organization (N.G.O.) status
renewed. This will be considered early in 1990. We have
alsoretained our membership with the Council for Interna-
tional Organization of Medical Science (C.1.O.M.S.).

W.H.O. is a very active organization with interest and
activities on many fronts. Our W.H.O. liaison officer is kept
very busy sifting through much written material and extract-
ing items of interest to medical technologists which are
generally reported in Med Tec International. A number of
readers have expressed their thanks for these reproduc-
tions as otherwise they tend not to see them. With our
Congress being held in Geneva in 1990 we are seeking
opportunities of meeting with W.H.O. officials.

Questionnaires on Education, Med Tec Assessment and
Health and Safety have been circulated to all member
countries and the results are being collated ready for
publication. Member organizations who have not yet re-
plied are urged to do so as soon as possible so that a truly
representative view is gained. | know that filling in Ques-
tionnaires is time consuming ( and probably not all that
easy if your language is not the same as thee questions )
but we really appreciate the time taken to complete these.

One of the items that will please members regards our
Statutes. The Reguiations Committee has no proposal
for changes in 1990 although, of course member countries
may make some proposals. The Executive Director will be
circulating the “timetable” for 1990 and you are asked to
note and observe the dates given. With the G.A.D. 1988
requiring Council to comment on all proposals from mem-
ber countriesPRIOR TO THE G.A.D. itisimperative that all
proposals are received by the due date AT LEAST - if they
can be earlier then that will help the smooth running
immensely.

| want to take this opportunity of thanking the Swedish
Society for their offer of a sum of money {0 subsidize
countries who do not have funds to pay their full member-
ship fee. It is a generous offer and is a demonstration of

of their interest in the International Association.

There were many other routine items that Council ad-
dressed over a busy few days including one about which
I will be writing to all member organisations - namely the
protocol that we intend to follow for our business session at
the Congress - the G.A.D. One of the problems with an
international organisation is that we all have different “rules
of meeting”. In an effort to get around that | will be writing
to members to outline the procedure that we will follow in
Switzerland.

Which brings me full circle from where | started this Presi-
dent’s Voice - namely our biennial CONGRESS. | trust that
many of you will plan to come and that together we will

celebrate - our Association’s existence and function
contemplate - our reasons for such existence
compare - our present position with our past and in
the light of these most importantly
CONTRIVE - (plan) the future together.
Desmond J. Philip - President
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communities and nations can and must undertake to halt
further deterioration of health of our planet. Our own health
and that of future generations depends on it.

I make a solemn appeal for solidarity among industrialized
and developing countries. We must find viable options for
sustainable development and to protect health everywhere
on our planet.

Decisions taken by one country can have repercussions
not only for its neighbours, but for all countries of the world.

On the occasion of World Health Day | invite the Member
States of WHO, governmental and non-governmental
organizations and all concerned with the well-being of the
world to embark on an awareness campain. We must alert
everyone to the dangers of an unhealthy environment and
to measures they must take to avert them. The slogan we
have chosen:
Our planet - Our health

Think globally - Act locally

* Kk k k k k Kk %k k %

The NGO-WHO Newsletter No. 5 was mostly devoted to news
from the Forty-second World Health Assembly held in May at
which IAMLT was represented. 161 of the 166 Member States
and 94 of the 164 non-governmental organisations in official
relations with WHO were represented. The valuable work of
NGOs and the need for effective cooperation among all partners
in health development to acheive maximum impact was fre-
guently referred to in discussions on the programme budget for
the period 1990/91; particularly noteworthy were references in
the debate on, among other things:
- organisation of health services based on primary health
care including management processes.
- development of human resources for health, including
strengthening of nursing and midwifery.
- health education and promotion
- food safety
- safe water, sanitation and environmental health.
- maintainence and repair of equipment.
immunisation
- AIDS
- diabetes prevention and control.

Out of the 45 resolutions adopted by the Assembly as a result of
the discussions, 20 refer to the role that NGOs and voluntary or-
ganisations can play in support of specific programmes. In
connection with the globlal AIDS strategy the Assembly drew
attention to the fact that, because of their contacts with and
access to individuals and the community as a whole, their
commitment and versatility, their knowledge and experience,
NGOs can make a special impact on society regarding AIDS.
The assembly approved a detailed plan to eradicate poliomye-
litis by the turn of the century, the principal goals being to acheive
80% polio immunisation by the end of 1990 and more than 90%
by the year 2000.

Main elements of the plan include increased immunisation cov-
erage with correctly stored vaccine and improved laboratory di-
agnostic services and further essential research. During the
Health Assembly a number of NGO groups meet to discuss and
form action plans on a number of subjects, notebly accident and
injury prevention, health of the elderly and primary health care.
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it is the intention of IAMLT to become involved with the latter.

WHO PRESS, the press releases from WHO Media Service,
reports the spread of Legionnaires’ Disease to Third World is
highly probable soon. Dr Taguir Bektimirov warns ‘it is highly
probable that with increasing urbanisation in developing coun-
tries, this infection will cause even greater concern in many other
countries in the near future’. Particular problems are envisaged
with building of hotels to boost tourism.

WHO has published recommendations for the disinsecting of
cabins and cargo holds of aircraft with aerosol sprays containing
insecticides that are safe to passengers.

So rapid is air travel today that if disease-carrying insects are
transported from one end of the world to another they are
unaffected by the voyage, hence cases of malaria have ap-
peared in Amsterdam, Brussels, London, Paris, Geneva and
Zurich in persons who have never left home. Irrespective of the
disinsecting technique used, WHO calls for compulsory treat-
ment of all aircraft making stopovers in countries where diseases
are transmitted by airborne insects.

WHO is very concerned also about the * stagnation in progress
towards reducing the global malaria problem.’ 43% of the world
population still live in malarious areas and, therefore , are at risk
with an estimated 103 million cases a year.

Among major obstacles confronting malariologists is the resis-
tance of mosquito to such insecticides as DDT and dielrin; and
resistance of the killer parasite, Plasmodium falciparum, to chlo-
roguine, the drug of choice.

* k Kk ok Kk Kk Kk Kk Kk K

As WHO-IAMLT Liason Officer | attended the first week of the
forty-second World Health Assembly in May this year but, being
my first visit, spent most of my time finding my way around and
getting to meet people - both time consuming occupationsin an
organisation as vast as WHO.

| was unable 1o take part in the technical discussions as they
continued into the Saturday | was due to leave but, now knowing
that WHO week finishes Saturday lunchtime, will make my travel
arrangement to coincide.

| also attended a meeting on ‘' Development of Appropriate
Laboratory Technology to Support Primary Health Care’ and a
report will appear in the next issue of Med Tec.

In January | will be attending my first meeting of the Executive
Board where our continuing status as a Non-Government Organi-
sation in official relations with WHO will be reviewed.

This review takes place every three years, one third of NGOs
being reviewed each year, and the success or otherwise de-
pends on the collaboration there has been between the NGO and
WHO.

Our record for the past three years or so has not been good due
mainly to our not receiving reports of WHO activities. We are now
receiving these reports and I am hoping the Council and General
Assembly of Delegates will take the opportunity of deciding what
action we can take to collaborate with WHO in its activities, to
which end some members of Council are meeting with WHO staff
prior to the Congress.

WHO officers will be taking partin the scientific programme of the
Congress and | am hopeful they will be present at functions when
participants can discuss WHO activities in an informal atmos-
phere.

Dennis B Slade
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H.L.V. antibody screening was carried out on all donations
using the Fujirebio SERODIA HIV assay kit. This is a passive
agglutination assay, using coloured gelatin particles coated
with attenuated HIV antigen. Positive results were rechecked
using the same techngiue and then sent off (to Geneva,
Switzerland) for confirmatory testing by ELISA and Western
blot technique. It was decided that any case showing a
positive result would be examined individually, and that social,
family, and environmental factors prevailing for the donor,
should dictate what advice be given and/or what other steps
be taken to prevent a further spread of the infection.

The issue of HIV positivity in refugee populations is
extremely sensitive world-wide. The organisations providing
assistance to refugees are acutely aware that the normal
rules of confidentiality would be uniikely to be observed by a
country reluctantly playing host to refugees, should HIV
positivity be found. Even worse, such a finding might well
result in maltreatment of indivdiuals or even in the forced
return of a population to the situation which made it refugee in
the first place.

Table IV: Blood group distributions. Khmer blood donors

(1987).
Location Sex Total %
A M 710 213
F 122 231
M+F 832 215
B M 1251 376
F 199 376
M+F 1450 376
0 M 1165 349
F 158 298
M+F 1323 342
AB M 208 6.2
F 50 95
M+F 258 6.7

Dissemination and donor incentives

The single-most difficult aspect of the programme, was not
s0 much how to set it up, but rather how to keep it going
successfully once it had come into being. Initial problems
included the difficulties the Khmer staff had with techniques;
obtaining of camp administration support; and finally the
support of the people who it was hoped would become blood
donors.

The camp officials were asked 1o contribute their ideas
right from the start. Some were positively helpful, others
almost completely indifferent. At least some degree of
commitment had to be obtained from each administration
before contact with camp residents was made. It became
clear that values, with regard to blood donation, of the Khmer
people were markedly different from our own, (ie who have a
professional medical career, and a lifetime of exposure to
television and other media where the concept of blood
donation and transfusion is frequently encountered). It was
therefore obvious that a different approach would be
necessary if the message were to be heard. It took a long time
to begin to understand the motivations of Khmer refugee
blood donors, especially given the odds against their being
interested, and to devise a message to which they could
relate.

The straightforward lecture, by way of a translator, had
minimal impact, and then generally only with people who had
a relatively good education. In the same way, printed hand-
out material had limited appeal and success. Many people
could not read. The novelty effect soon wore off, although it

N.ZJ Med. Lab. Technol, 1990

netted a small number of donors who, initally attracted in this
way, became well informed regular donors, who were
genuinely interested in what we were doing.

Greatest success was gained with people who had first
hand experience of hospitals where blood transfusion had in
some way affected them, either directly or indirectly. Next
best results were personal contacts with people, explaining
on a one to one basis, in the hospitals, in homes, in
marketplaces, and coffee shops. Organised military bleeding
sessions were not actively pursued, because of the high
numbers of returning soldiers carrying malaria, and a
sensitive political situation. Soldiers who came individually to
donate blood were not refused, but careful attempts were
made to get an accurate health history.

School groups, if of sufficient age, (over 18 years), were
approached, and this became an especially good source of
blood in Site B where schooling activities and opportunities
were better organised than in the other camps.

Extensive use of video and photographic material was not
possible. Severe restrictions on the use of photographic
recording equipment in the camps was not highly conducive
to production of such material. Competitions amongst the
Khmer workers to produce new T-shirt designs and posters
proved interesting, at least for those involved.

The fitting of a vehicle with public address facilities, also
proved successful. An outsider could be forgiven for not
realising that one day is very much like another inside a
refugee camp, and a simple reminder that it was blood
donation day in each section of the camp was often enough
to bring some donors forward. It also helped if the Khmer
worker who sat in the vehicle whiist it made it's round of the
camp, had a sense of humour, along with an ability to add a
little drama to his message of invitation.

In an effort to attract and retain regular donors it was
decided that a gift, (a womans’ sarong — a handy present for
one’s wife, or possible offering to a girlfriend, — and
toothbrush, and a tube of toothpaste) should be given,
whenever a donor had donated on four occasions. These
donors were also given a plastic laminated 1.D. card which
survived better in the prevailing conditions in the camps,
along with an individualised letter of gratitude. All were
designed to give the donor reason for feeling some self-
esteem for his act. The concept that a blood donor deserves
the respect of the community in which he or she lives, was
developed in a poster campaign.

Transfusion philosophy and guideiines

Obtaining blood from donors in the refugee camps along
the Thai/Cambodian border involved considerable effort.
Without exception, the resources that were available to us
were strictly limited. The transfusion guidelines which were
developed were necessarily vague, but were designed in the
interests of achieving highly conservative regimes of blood
transfusion therapy. They did not pretend to be a
comprehensive treatment guide, but served as a reminder of
specific points of note in the environment of Khao-I-Dang
surgical hospital. Severe burns, hemostatic disorders, and
bacterial infections offered little opportunity to formulate even
general rules.

Since it was my responsibility to ensure that biood was
available for transfusion whenever it might be required, it was
important that | thoroughly brief new medical teams on
transfusion guidelines before they commenced work.

In general, the medical personnel, who were replaced
every three months by a new team, were highly cooperative,
and though we came close there was never an occasion
which found the supply of blood completely exhausted (nor
on the other hand, did any units ever reach their storage
expiry date). It would be impossible to say with complete
assurance that every patient who required blood was given
the correct transfusion therapy. | do believe however, that at
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least close to maximum benefit was obtained from the
resources available to the transfusion service.

Currently, the situation for the Khmer people living in
refugee camps along the Thai/Cambodian border remains
unresolved. The political stalemate continues, and the threat
of further civil war intheir country has notlessened. Hundreds
of thousands of men, women and children remain hostage to
the political needs of governments thousands of kilometers
away, whose decision makers cannot possibly imagine the
reality of raising children to know barbed wire, armed guards,
relief organisation handouts and the stench of human
excrement in open sewers, as normal life. I struggted, often
unsuccessfully, to deal with the vast gap which delineated my
world from theirs, and of all the tasks which | was called upon
to carry out, maintaining a sense of personal balance was by
far the most difficult.

| was fortunate that my work contained so many positive
aspects, and resuits which could be readily.quantified. | was
fortunate too, to have skills and a background in medical
laboratory technology to falt back on in those moments when
| saw the futility and pointiessness of the lives of those |
worked with, in their sharpest focus.
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Code of Ethics for Blood Donations.

(i) Blood donations must be voluntary, in all
circumstances; no pressure of any kind must be
brought to bear upon the donor.
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(i) The donor should be advised of the risks connected
with the procedure; the donor’s health and safety
should be a constant concern.

(iiy Financial profit must never be a motive either for the
donor or for those respansible for collecting the
donation. Voluntary non-remunerated donors should
always be encouraged.

(iv) Anominity between donor and recipient must be
respected except in special cases.

(v) Blood donation must not entail discrimination of any
kind, either of race, nationality or religion.

(vi) Blood must be collected under the responsibility of a
physician.

(vii) The frequency of donations and the total volume of

the blood collected according to the sex and weight

of the individual, as well as the upper and lower age
limits for blood donation, should be defined by
regulations.

Suitable testing of each donor and blood donation

must be performed in an attempt to detect any

abnormalities:

(a) that would make the donation dangerous for the
donor.

(b) thatwould be likely to be harmful to the recipient.

(ix) The donor must be protected by adequate insurance
against the risks inherent in the donation of blood,
plasma or cells, as well as the risks of immunisation.
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