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The Lupus Anticoagulant - A Review 

Allan S. Johns 
Haematology Dept, Greenlane Hospital 

Abstract 
A review of the current literature on the lupus 

anticoagulant with reference to the aetiology, mechan ism 
of action, its association with bleeding, thrombosis, 
recurrent intrauterine death, and high foetal wastage. A 
discussion of laboratory tests available for screening these 
patients together with recommendations from the author's 
laboratory of suitable tests to detect and categorize the 
inhibitor. 

Introduction 
The Lupus Anticoagulant (LA), first described by Conley 

and Hartman' in 1952, in a patient with Systemic Lupus 
Erythematosus (SLE) is a spontaneously acquired inhibitor 
of coagu lat ion that interferes with the activation of the 
Prothrombin activator complex (factor Xa, factor V, calcium 
and phospho lipid)' by inhib iting the phospho lipid port ion of 
the complex. The inhibitory activity of this protein is of a 
heterogeneous nature and inhi bitory act ivity has been 
reported directed aga inst f ibrin polymerisat ion ', act ivated 
factor X', factors IX and XI', factors XI and XII ', factor II', 
and against one of the contact activati on factors 
Prekallikrein (Fletcher Factor)'. Both quantitat ive and 
qualitative platelet defects have been reported in pati ents 
with the LA• and these together with hypoprothombinaemia 
are cited as causes for bleeding in patients with SLE. 

The LA can not only be demonstrated in 5-10% of 
patients with SLE" , but also in many patients undergoing 
psychiatri c treatment with chlorpromazine ", a variety of 
autoimmune and connective ti ssue disease, systemic 
vasculiti s, polyarteri t is nodosa, primary sicca syndrome, 
discoid lupus, Behcet's syndrome and system ic sc lerosis. 
It has been demonstrated in women who present w ith 
consecutive unexplained intrauterine deaths", thrombotic 
ep isodes and del ivery of growth-retarded infants, in other 
disease states (Neuro logic, Cardiovascu lar, Onco logic and 
Urologic), and finally in many patients without an 
identifiable disorder. 

Many patients with the LA have a positive Wassermann 
reaction, often termed a biological false positive test for 
syph ilis", and circulating auto antibodies directed against 
lipid ant igens such as cardiolipin can be demonstrated. 
Harris et al" suggest these immunological re lationships 
are based on the presence of antibodies cross-reacting 
against cardiolipin (the phospholipid antigen detected in 
standard tests for syphilis, phospholipids in platelet 
membranes, and a phospholipid in the prothrombin 
activator complex of the coagulation cascade against 
which the anticoagulant acts. Finally, many cases of 
paradoxica l thrombosis have been reported in patients with 
the LA often without any underlying disease". 

Aetiology and Action of the Lupus Anticoagulant 
The precise aet iology of the LA is not known but it has 

been shown that antibod ies may cross-react with comp lex 
li pid antigens and monoclonal ant i-DNA ant ibod ies, raised 
from lupus mice, and may bind a variety of po lynec leot ides 
and phosp ho li pids"•"•". LA acti vi ty has been 
demonst rated by these ant ibod ies. In such ant ibodies the 
antig enic det ermin a nt s were shown to be th e 
phosphodiester-linked phosphate group present in some 
phospholipids, including cardiolipin , as well as in the sugar 
phosphate backbone of polynucleotides such as 
DNA"• " •". Certain restricted groups of lymphocytes may 
produce antibodies with idiotypic diversity. Support for this 
hypothesis come from Schwartz" who has shown that 
immunisation of normal rabbits or mice with cardiolipin 
stimulates the production of both cardiolipin and anti-DNA 
antibodies. The LA may be either lgG, or lgM or a mixture of 
both•. 

The activation of Prothrombin complex occurs on the 

surface of the platelet membrane li pid bilayer. Structural 
requ irements of phospholipid act ivity in blood coag ulat ion 
is minimal and mainly depends on the net negative charge 
on the phospholipoprote in surface or within the laminar 
aggregates or bi layers. It has been postu lated that a 
molecule of factor Va is embedded in the lipid surface and 
is in 1:1 stoichiometry with factor Xa. Molecu les of 
Prothrombin with the Prothrombin fragment 1, Prothrombin 
fragment 2 and Prothrombin 2 domains are either in 
solution or bound to the lipid surface through calcium ion 
bridging mediated by the gamma-carboxyglutamate 
residues of the fragment 1 domain'•. The LA is thought to 
interfere with the calcium ion bridging of the Prothrombin 
fragments to the factor Va on the li pid surface. Hence, by 
reducing the phospholip id component of the c lotting 
mixture, the inhib itors effect can be potentiated 
disproportionately. Loeliger ,. was first to describe a 
cofactor in normal plasma that was necessary for maximal 
action of the LA. This cofactor, which potent iates the 
inhibitory action of the LA, is responsible for the 
augmentation effect of thi s inhibitor. Augmentation is seen 
in some pati ents with the LA in whom the addition of small 
amounts of normal plasma may lead to the paradox ica l 
prolongation of the Act ivated Thromboplast in Time or 
Kaolin Clotting Time. 

The Lupus Anticoagulant and Bleeding 
The majority of pati ents with the LA do not bleed 

abnormally and some have undergone major surgery (Open
heart surgery) wi thou t excessive intra- or post-operative 
bleed ing. In a number of reports on patients with the LA 
who have had c linica ll y sign ifi cant bleed ing , the 
haemostat ic fa il ure cou ld be attributed to some other 
abnorma lity such as thrombocytopenia , depressed 
Prothrombin level or severe uraemia. 

The frequent f i nding of the LA and 
hypoprothrombinaemia led some to postulate that the LA 
acts as an ant iprothrombin". Bajaj et al" investigated the 
hypoprothrombinaemia associated with the LA and 
conf irmed the findings of other investigators that it is now 
clearly established that the plasma does not conta in 
material capable of neutralising the coagulant act ivity of 
Prothrombin added in vitro'·•·••, and that plasma 
Prothrombin ant igen is decreased to the same extend as 
Prothrombin act ivity•·"·". They also showed that the 
plasma of their patients with the LA contained antibod ies 
that bind Prothrombin without neutralising its in vitro 
coagulant activity. From these results they postulated that 
the hypoprothrombinaemia in these patients arises from 
the bind ing of Prothrombin to Prothrombin ant ibodies in 
vivo. The clearance of these immune complexes from the 
circulation depends on the quantity and size. They further 
suggest that the decreased Prothrombin level is due to 
rap id c leara nce of Prothromb in ant igen-a nt ibody 
comp lexes. These f indings are of great importance in the 
laboratory investi gat ion of these pat ients as a screen ing 
test for ant ibod ies by the inhibition of a funct ional assay 
system would detect a low prot hrombi n level, but not the 
presence of inhi bit ion by the Lupus Ant icoag ulant. A 
similar mechanism acting on the other coag ulati on factors 
has not been demonstrated as yet. 

Thrombosis and the Lupus Anticoagulant 
The association of the LA and thrombosis is well 

established and a recent study by Boey et al" who studied 
31 patients with SLE and other connective ti ssue disorders 
whose plasma showed the presence of a LA showed 
thrombotic episodes including deep vein thrombosis, 
pulmonary embolism, cerebral thrombosis and axillary vein 
thrombosis in 18 of the 31 patients. Thrombosis in patients 
with the LA has been reported in association with 
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thrombocytopenia", directed against factors XI and XII " 
and against factor VIII and factor IX. 

Two mechanisms have been postulated to explain the 
paradoxical thrombotic tendency in this group of patients. 
First ly, abnormalities in the fibrinolytic system, including 
abnormally low content of fibrinolytic act ivators in the 
walls of the superfic ial veins , and defective mobilisation of 
endogenous f ibrinolytic agents, judged from abnormally 
low fibrinolytic response to standard stimu li such as 
venous occlusion. Astedt et al'" have shown that 
fibrinolytic act ivity of the vein walls is markedly decreased 
during pregnancy and thrombosis during pregnancy, in 
association with the LA is well established. Inhibitory 
activity di reeled against Prekall i kre i n has been 
demonstrated. Patients plasmas exposed to kao li n fai led to 
develop the level of fibrinolytic activity achieved by 
similarly treated normal plasma. As Prekallikrein is now 
recognised to be the plasminogen proactivator required in 
the factor XII dependant pathway of plasminogen 
activation'" it may be postu lated that compromised 
fibrinolytic capacity may be a contributing factor in the 
development of thrombosis in the these patients. Secondly, 
it has been shown plasma from pat ients with the LA do not 
generate Prostacyclin from fresh rabbit aorta'"· It may be 
that the LA, by interfering with phospholipids, may inhibit 
the re lease of arachidonic acid (the substrate for 
production of Prostacyclin) from the cell membrane lead ing 
to a lack of inhibition of platelet aggregation and hence to a 
favourable prothrombotic state. Pat ients with the LA and 
thromboembol ic disorders often demonstrate spontaneous 
platelet aggregat ion and increased sensit ivi ty to low 
co ncentrat ion s of aggregating reagents (personal 
observation). This may well be related to the inhibition of 
Prostacyclin release in these patients. 

Obstetric Complications and the Lupus Anticoagulant 
Recurrent spontaneous abortions in assoc iat ion with the 

LA have been reported by severa l authors "•"• 33
•'

4
•
35

. 

Intrauterine deaths are usual in pregnant women in whom 
the LA can be demonstrated and thromboti c ep isodes in 
the placenta likely lead to feta l death". Mechanisms 
responsible for this have been shown to be reduction of 
prostacyc li n release from vessel walls "•'4 and from the 
human pregnant myometrium". It is of interest to note that 
decreased production of Prostacyclin activity by human 
fetal' 6 and maternal vessels 37

, and low values of 
Prostacyc lin activity in amniotic fluid'", have been observed 
in patients with severe pre-eclampsia. This impl ies a 
probable relationship between the inhibition of 
Prostacyclin production by the LA and recurrent 
intrauterine deaths. A recent report 33 describes a patient 
with severe toxaemia of pregnancy, lupus anticoagulant , 
major thrombotic episodes involving leg veins and a 
subcapsular haematoma of the liver. 

Clinical and serological evidence of SLE in a pregnant 
woman and a history of thrombosis or unexplained 
intrauterine deaths should arouse suspicion, and the 
woman be screened for the presence of the LA. 

Laboratory Investigations 
The LA is characterised by a pro longed Activated Partial 
Thrombop last in Time (APTT) and by a normal or mildly 
pro longed Prothrombin Time (PT). As the inhibition is 
directed against phospholipid, increasing the 
concentration of phospholipid will reduce the degree of 
inhibition, and reducing the phospho lipid will increase the 
degree of inhibi t ion. The latter technique is now often used 
as the basis of screening tests for the LA. 

The working party on acq uired inhibitors of coagulation 
of the international committee for standard isation in 
Haemostasis 39 put forward the fo llowing criteria for the 
diagnosis of the Lupus Anticoagulant: 
1. Prolongation of the APTT. 
2. The APTT of a 1:1 mixture with normal plasma should 

be greater than 4 seconds longer than the control. 
3. A decrease in at least two factors (VIII, IX, XI or XII) by 

one-stage assay, with normal values by two-stage 
assay. 

4. A sensitivity to dilution, so that the apparent act ivity of 

5 

the factor increases with dilution. 
Our experience with a number of patients with the LA do 

not support these criteria and will be discussed below. 

The Activated Partial Thromboplastin Time 
We have found that although the APTT is prolonged in 

the majority of patients with the LA it is often within the 
normal range in others in whom other screening tests are 
abnormal. The degree of correct ion varies cons iderably 
from patient to patient and may depend on the specif ic 
characterist ics of the Ant icoagu lant and its act ion in each 
pat ient together with any assoc iated factor deficiency. The 
major variable in the APTT test which can give widely 
discrepant results is not, as previously reported , the type of 
activator, but appears to be related to the source and 
dilution of the phospholipid used in the test. The working 
party on acquired inhibitors 39 reported that most currently 
available APTT reagents are adequate to diagnose more 
than 80-90% of patients with the LA. A study comparing 11 
APTT reagents in current routine use•• found a wide 
discrepancy between reagents with detection rates as low 
as 50%. This is similar to our findings and to date only one 
reagent appears to detect virtually all patients with the LA 
and that is bioMerieux Cephalite reagent which contains 
rabbit brain phospholipid and celite activator. Of interest is 
the fact that in this study, other APTT reagents also using 
rabbit brain phospho li pid rated poorly and it now appears 
that the source of phosphlipid and the nature of the contact 
phase activator may not dictate the sensitivity to the LA 
and it could possibly be re lated to the critica l concentration 
of the platelet subst itute. This observat ion is supported by 
the observat ion by Exner et al41 that the APTT is more 
sensitive to the LA by omitting the platelet subst itute. 

The Kaolin Clotting Time (KCT) 
Developed by Margolis 42 the KCT is a Partia l 

Thromboplast in time with kaolin in which the added 
platelet phospholipid has been omitted. This test is highly 
sens itive to the LA and Exner et al 41 have modified the test 
by introducing varying di lu tions of patient plasma in 
normal control plasma to give four characteristic curves 
when clott ing times are plotted aga inst percent of patient 
plasma. The type one curve is described as the typical LA 
curve in which the addition of smal l amounts of normal 
plasma to the test system initially have no correcting 
effect . Type two probably represents the classical LA 
together with a factor defic iency which is quickly corrected 
by the addition of normal plasma. Type three pattern shown 
that mixing normal plasma with patient plasma results in 
more prolonged clotting times. This probably represents 
the absence in the patients plasma of the lupus-cofactor. 
Type four curves are obtained in patients with SLE but in 
whom no inhibitor is detected and addition of normal 
plasma to the patient's plasma has no effect on clotting 
times. We have found the KCT to be an excellent test for the 
detection of LA and it has always yielded a positive result 
when one or more other screening tests were positive. This 
test could , until more sophisticated technology supersedes 
it , be regarded as the reference test for the detection of the 
LA. For the KCT to be sensitive and reliab le the plasma 
specimen must be platelet-free and this is best obtained by 
a double centrifugat ion technique with extreme care in 
hand li ng, as any damage to platelets within the sample can 
lead to phospholipid re lease and hence to shorter, often 
normal, c lotting times in an otherwise abnorma l sample. 

Platelet Neutralisation Procedure (PNP) 
Increas ing the concentration of phospho li pid in a test 

system can overcome the inhi bitory effect of the LA. A 
platelet suspension is prepared from a blood bank platelet 
concentrate and frozen in aliquots. In addition of platelet 
suspension to a prolonged APTT wi ll result in a shortened 
c lotting time in patients with the LA, but not in prolonged 
t imes in patients with specific factor inhibitors and hence 
forms the basis of a reliable screening test for the LA. One 
drawback of the test is it can only be performed reliably in 
APTTs that are moderately or markedly prolonged. In 
patients with only mildly prolonged APTTs the PNP test is 
difficult to interpret. The PNP cannot differentiate factor 
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inhibitors, either the LA or specific factor inhibitors, from 
the presence of heparin in the sample. As some patients 
being tested for the presence of the LA may be undergoing 
heparin therapy for thrombotic episodes, it is essential to 
ascertain if prolonged results are the result of heparin. This 
can easily be ascertained by the use of the Thrombin 
Clotting Time or other tests sensitive to the presence of 
heparin but not to the LA. Conversely, the presence of a LA 
in a patient receiving heparin can lead to difficulties in 
monitoring the heparin level as the APTT may be markedly 
prolonged before heparinisation. In these patients a 
heparin assay (Chromogenic) is probably the most reliable 
method of control li ng the heparin therapy. 

The Prothrombin Time (PT) 
Only a small number of patients with the LA have an 

abnormal PT. The normal PT obtained with undiluted 
thromboplastin emphasises the relative insensitivity of this 
test to the LA and probably reflects the relative excess of 
phospholipid provided in the tissue thrombop lastin. This 
can be overcome by .diluting the thromboplastin , hence 
rendering it more sensitive to the LA. 

The Dilute Tissue Thromboplastin Assay (DTTA) 
This assay deve loped by Boxer et a l" uses 

thrombop lastin diluted exponentia lly to 10"' as the 
thromboplastin source for the PT. Results are expressed as 
a ratio of a normal plasma a lso tested with the dilu ted 
thrombop last in. The assay is considered positive for the LA 
if the PT is pro longed 1.5 times the control plasma at a 
dilut ion of 10"' and 1.7 times at a dilution of 10"'. The assay 
was found to be within normal limits in patients with 
haemophilia, Christmas disease, von Willebrand 's disease, 
patients with acquired factor VIII inhibitors and patients on 
coumad in anticoagulation, but was not re liable in patients 
receiving therapeutic heparin doses. In our experience, we 
have found the test to be positive in patients with high titre 
antibody levels but unreliable with low leve ls of antibody 
and because of thi s we do not use it as one of our 
diagnostic criter ia for the LA. 

Schleider et al" have modified the DTTA and use 
Simplastin (General Diagnost ics) at a di lution of 1:50 and 
1:500. The working party on Acqu ired Inhibi tors'• states 
that this mod if icat ion, termed the tissue thromboplast in 
inhibition test TTIT, is approximately equivalent to the 
APTT in detection rate of the LA. That is, it is able to 
diagnose 80-90% of patients with the LA. This is not our 
experience and we have found it to be no better than the 
DTTA with a low detection rate. The DTTA and TTIT cannot 
differentiate specific factor inhibitors from the LA. 
Although Boxer" states that the DTTA is normal in Factor 
VIII deficiencies or inhibitors, there is no published data to 
support this. 

Factor Assays 
The report from the working party on acquired 

inhibitors'• states that there should be a decrease in at 
least two factors (VIII, IX, XI, XII) by one-stage assay, with 
normal values by two-stage assay and a sensitivity to 
dilution, so that the apparent activity of the factor 
increases with dilution. Our experience does not support 
these criteria. We have found, in many instances, markedly 
prolonged KCT's and APTT's in pat ients with the LA but in 
whom normal assays were consistent ly found. In pat ients 
who do show low intrinsic factor assays the majority of 
patients do show sensitivity to dilut ion. One point of 
interest we have found in severa l patients, and which has 
been confirmed independently in other hospitals, is the 
paradoxical reverse sensitivity to dilution in factor assays 
in some patients with the LA. With increasing dilution we 
can demonstrate decreasing factor levels, and this is not 
related to technique and may be due to the type of 
phospholipid (Folch), or its concentration, used in the 
assay system. Some circulating inhibitors such as the LA 
may compete with phospholipids in the assay system for 
critical binding sites and excess phospholipid at low factor 
dilution may effect the phospholipid-factor interaction. 

Platelet Aggregation Studies 
Most reports on platelet aggregation defects in SLE have 
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shown abnormalities similar to the release defect and 
indistinguishable from the pattern obtained after aspirin 
ingestion••. Although they could not demonstrate a 
correlation between the presence of antiplatelet antibody 
and impaired platelet function , they could show a 
correlation between the presence of a serum antiplatelet 
function factor(s) and poor platelet function. It is tempting 
to assume that this serum factor which results in poor 
platelet function is the LA. A patient with a LA directed 
agai nst factors XI and XII ' also showed massive 
spontaneous plate let aggregat ion but no evidence of 
thrombosis. We have encountered patients with the LA and 
thrombot ic ep isodes in whom platelet aggregation defects, 
including spontaneous aggregation and increased 
aggregat ion to low concentrat ions of aggregat ing 
reagents, can be demonstrated . These defects are 
presumably related to the inhibition of Prostacyclin 
product ion and this group may respond to low doses of 
asp irin. 

Tests of Fibrinolysis 
Little work has been done on testing the fibrinolytic 

system"•'• mainly because of the unreliability of many 
tests presently available to study this system. But with the 
advent of new methodo logies, (i.e . chromogenic 
substrates), further studies will li kely fo llow. 

One test of lim ited use is the Kao lin-induced fibrinolytic 
activity test in which the time for lysis of clots formed from 
kao lin act ivation of patient or contro l plasma are recorded. 
In one study', patients with the LA showed longer lysis 
times than normal patients and the authors speculate that 
the fibrinolytic defect may result from the inhibition of 
Preka llikrein by the LA with subsequent compromising of 
the fibrinolytic system. 

Recommendations for Haemostasis Screening of Patients 
As a screening procedure for the detection of the LA in 

our laboratory we use the following protocol. 
On double centr ifuged, platelet poor plasma the 

following tests are performed: 
Activated Part ia l Thrombop last in Time using 
bioMerieux Cephalite and our APTT reagent in 
current use with immed iate and incubated 
corrections if prolonged. 
Prothrombin Time 
Kaolin Clotting Time 
If one or more tests suggests the presence of the LA 
we follow-up with a full lupus investigation on a fresh 
specimen, which includes: 
Above tests. 
Platelet Neutralisation Procedure. 
Kaolin Clotting Time and curve. 
Factor assays using at least 5 dilutions. 
Plate let aggregation studies using standard and low 
concentrations and testing for spontaneous 
aggregation. 
Dilute Tissue Thromboplastin Assay. 
More specialised tests including specific 
immunoglobulin characterisation and tests of 
fibrinolytic potential are occasionally performed if 
indicated. 

Summary 
Duri ng the 32 years since the first report of the LA, a vast 

fund of knowledge has amassed. The nature of the 
inhibitor, its site of action and its effect on many laboratory 
tests have been character ised. New tests have been 
developed to eluc idate the inhibitor and most importantly 
its association with different clinical conditions has been 
established leading the way for more effective treatment 
and efficacious drug usage. Although the clinical 
syndrome will , probably in the future, be detected by the 
use of recently developed anti-tissue ant ibody tests, the 
role of the Haemostasis laboratory in detecting and 
characterising the LA and its effect on the haemostatic 
system will undoubtedly expand as new methodoligies 
proliferate. With the increasing number of clinical 
correlations the detection and accurate characterisation of 
the LA becomes vital. 
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The Prevalence of Toxoplasma Antibodies among children in Hamilton 

Ray T.M. Cursons, PhD, Scientific Officer, Sherryn Cepulis, Graded Laboratory 
Officer. 
Pathology Department, Waikato Hospital, Hamilton. 

Abstract 
A survey of 161 sera from hospitalized children between 

the ages of 0.5 · 15 years estab lished that 41.6% possessed 
ant ibodies to T.gondii. 13% of the children possessed 
ant ibody titres of ;:;.1 : 512 and 4.3% had accompanying 
lgM t itres of ;:;.1 : 16. 

Introduction 
Toxoplasma gondii is an un iqu itious protozoan parasite 

of man and animals. Infection by this protozoan occurs 
primarily from ingest ion, either directly or indirectly via 
contaminated soi l, of the mature oocyst present in infective 
cat faeces, or from the consumption of undercooked meat 
conta ining Toxop lasma cysts. Although infection by 
T.gondii is usual ly subclinical in the normal host, it can be 
fatal or devastat ing in the immunologically comprom ised 
or congenital ly infected host '•'•'. 

The preva lence of antibodies to T.gondii in man 
increases with increasing age. Approximately 50% of the 
population in the United States possess antibodies to 
T.gondii and the incidence in Britain has been shown to 
progress ively increase from 8.3% for the 0-10 year age 
group to 49.96% for the >·60 year age group. '•' A recent 
New Zea land study has shown the incidence to vary from 
32.41% for the under 20 year age group to 50.32% for the 
> 50 year age group and the preva lence of antibodies of 
T.gondii in preg nant women attending the Waikato 
Hospitals ' Antenata l Clinics was shown to vary from 58.5 % 
for the 15-20 year age group to 68.5% for the 31-55 age 
group.'•' It was therefore decided to invest igate the 
preva lence of antibodies to T.gondii in the hospitalized 
paediatric age group, 6 months - 15 years, to observe the 
preva lence of this parasi te in the paediatric community. 

Materials and Methods 
Test samples: Antibodies to T.gondii were assessed in 

the sera of ch ildren hospitalized for a variety of reasons. 
There was no se lect ion for ch ildren with symptoms of PUO, 
lymphadenopathy or mononucleosis syndrome. Antibody 
levels were assessed in duplicate via the indirect 
haemagglutination test (IHA) and the indirect fluorescent 
antibody test (IFA)'. Children whose age was < 6 months 
were not surveyed because of the probab ili ty of detecting 
maternal antibody. A serum was regarded as positive if the 
titre was ;:;. 1 : 64 for the IHA test and/or ;:;. 1 : 16 for the IFA 
test. An antibody level of ;:;.1 : 512 was regarded as 
suggestive of recent infection. Group spec if ic lgM 
antibod ies were assessed by I FA using sera fractionated 
by co lumn chromatography to remove compet ing lgG 
antibodies, antinuclear antibodies and rheumatoid 
factor.'•' Because of the dilution factor associated with 
co lumn chomatography, the lowest lgM titre tested was 1 : 
10. Serological results from quality assurance programs 
sent out by the Australasian College of Patholog ists and 
the Nat ional Health Inst itute during the study period 
suggested that all sero logical test results were acceptab le. 

Age Group Number % of study Number % positive 
(years) in group popu lat ion pos itive for 

ant ibody 

0.1 - 4 38 23.6 9 23.7 
5 - 10 65 40.4 29 44.6 

11 - 15 58 36.0 29 50.0 

The Prevalence of antibody to T gondii in 161 children 
Table 1 

Age Group Nos % of sera giving 
(years) of reciprocal titres of 

sera 
tested <t64 64 128 256 512 ;:;. 1024 

0.5 - 4 38 81.6 5.3 7.9 2.6 2.6 0 
5- 10 65 64.6 6.2 7.7 6.2 7.7 7.7 

11 - 15 58 60.3 8.6 8.6 6.9 13.8 1.7 

The distribution of IHA antibody according to age 
Table 2 

Results 
Of 161 sera examined 41.6% were found to have either an 

I HA titre of ;:;.1 : 64 or an I FA titre of ;::;: 1 : 16 to T.gondii. 
Tab le 1 shows the age distribution and occurence of 
antibody positive individuals. The preva lence of antibodies 
to T.gondii was found to approx imately double between the 
ages 4 and 10, plateau ing out to 50% for the 11-15 year 
group. Tables 2, 3 and 4 show the distribution of ant ibody 
titres of the different sero logical tests in relation to age. Of 
the 67 children with positive ant ibody, 21 have titres of ;:;. 1 : 
512, suggestive of infection as dist inct from exposure. 
Seven chi ldren were shown to have lgM titres of ;:;. 1 : 16. 

Age Group Nos % of sera giving 
(years) of rec iprocal titres of 

sera 
tested <16 16 64 128 256 512 ;:;.1024 

0.5-4 38 76.3 10.5 5.3 0 7.9 0 0 
5- 10 65 55.4 13.8 9.2 1.5 6.2 12.3 1.5 

11 - 15 58 50.0 12.1 8.6 8.6 8.6 5.2 6.9 

The distribution of /FA antibody according to age 
Table 3 

Discussion 
The results confirm the direct correlation between the 

prevalence of antibodies to T.gondii and increasing age as 
described in other sero logica l surveys_,., Re lative ly few 
hospitalized chi ldren under the age of 4 years possessed 
antibodies to T.gondii but thereafter the prevalence was 
observed to substantially Increase with a doubling of the 
preva lence between 4 and 10 years. Altogether 41.6% of the 
children sampled had seroconverted to T.gondii with 13% 
possessing a titre of ;:;. 1 : 512, suggest ing infection as 
dist inct from exposure. Twenty of the 21 children 
possessing a t itre of ;:;. 1 : 512 were in the 5 - 15 year 
groups, the age groups which also had the highest rate of 
seroconversions . Of these 21 ch ildren, 33.3% also 
possessed lgM titres of ;:;.1 : 16. The variation in t itres 
observed between the IHA and IFA resu lts from the 
different ant ibodies measured by these tests. Whereas the 

Age Group Nos No of sera giving 
(years) of rec iproca l t itres of 

sera 
tested < 8 8 16 32 64 256 

0.5-4 1 1 0 0 0 0 0 
5- 10 10 9 0 1 0 0 0 

11 - 15 10 4 0 1 2 1 2 

The distribution of /gM antibody according to age 
Table 4 
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former technique detects antibodies aga inst so luble 
cytop lasm ic antigens which appear later in the course of 
the d isease, the IFA test detects early antibodies directed 
aga inst surface antigens. '• 6

• 

Whether the same seroconvers ion rate to T.gondii occurs 
in the normal paediatric popu lation is large ly unknown at 
th is stage. Although every attempt was made not to 
preju dice the pop ulatio n sa mpled , the population 
nevertheless is biased. Consequently it is difficu lt to 
extrapolate these results with respect to the unhosp italized 
population. However, two previous sero logical surveys of 
the Hamilton population have recorded seroconvers ion 
rates to T.gondii of 50% for the <20 year group and 58.8% 
for the female 15 - 20 year group respectively. These 
combined results suggest that exposure to T.gondii is 
relatively common in the Waikato and that infection 
resulting from such exposure is not uncommon. If this is 
the case attention is drawn to the recent pub lication of 
concurrent infection among family members of patients 
with acute toxop lasmosis.' 
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Ferritin Enzyme Immunoassay, the High Dose 'Hook Effect'. 

D.H. Fallas 
Laboratory, Thames Hospital 

Introduction: 
Ferritin is t he major iron storage prote in in the body. It 

has been conc luded that Ferrit in levels in patients' sera 
reflect iron storage status, with low serum Ferritin levels 
disp laying high predictive value for uncomplicated iron
def icient anaemia'. This relationship does not always 
however, hold true, with elevated ferritin leve ls being found 
in inflammatory and malignant disease in the absence of 
adequate iron stores' . Furthermore, it has been found that 
extremely high levels of ferritin may be present on 
occasion , in some profound disease states'. These extreme 
elevations can demonstrate resu lts which are anomalous 
to varying degrees, when assaying for ferrit in by both radio
immunoassay (RIA) 3 and by enzyme-immunoassay (EIA)'•3

•' . 

This is in common with a phenomenon expressed in other 
two site sandwich immunoassays, and is referred to as the 
high dose 'hook effect'. We present here one such example 
of this phenomenon, and show that such a resu lt may 
eas ily be accepted as being within the reference interval, 
when in fact it is grossly abnormal. 

Case History 
A 72 year old male with a long history of previous 

admissions and ill -hea lth was admitted to Thames Hospital 
for further assessment. His c linica l condition deteriorated 
resu lt ing in his death from multifactoria l complicat ions. 
Numerous investigations were carried out, inc luding serum 
ferritin levels on more than one occas ion. 

Methods 
We have recently introduced an enzyme-immu noassay, 

Abbott Ferrizyme, Abbott Laboratori es Cat.1 364, into th is 
laboratory for est imat ion of serum ferritin . This is a so lid 
phase sandwich enzyme immunoassay, utili sing anti
ferritin coated beads, and Horseradi sh peroxidase label 
conjugated to a second anti-ferritin. After incubation of the 
sample with the ant ibody system, there is a washing step 
followed in turn by co lour deve lopment us in g 

a-phenylenediamine substrate with Hydrogen peroxide. 
Absorbance readings are measured at 492nm using an 
Abbott Quantum II spectrophotomete-r. A standard curve is 
automatically drawn from the absorbances of the six 
calibrators - calibrator va lues range from Oflg/1 to 800iig/l. 
Contro ls and unknowns are then ca lculated from this 
curve. Samples exhibiting absorbance values greater than 
the highest calibrator are flagged as 'greater than 800iig/l' ; 
repeat assay after dilution with the Oflg/1 calibrator is 
suggested . 

We detected an anomalous result when it was noted that 
this particu lar pat ient 's serum ferritin level had apparently 
fallen to 129flg/l, from a value of 2400flgll three weeks 
previously. The sample was re-assayed along with a 
twofold dilution. The value for the 'neat' serum remained 
unchanged, wh ilst the dil ution gave a result of 570flg/l. This 
was suffic ient to arouse suspic ions and a further range of 
dilutions was subsequently performed, (2 in 3, 1 in 5, 1 in 11, 
1 in 51, and 1 in 101). The f inal result, ca lculated from the 1 
in 101 dilution, was 27,000flg/l. The 'hook effect ' is evident 
when the assay response (absorbance), to the various 
di lutions of thi s sample, is plotted aga inst nom inal ferritin 
concentrat ion of each dilution (Fig 1). Non para llell ism in 
dilutions has been noted with the Abbott Ferrizyme kiP; 
th is would not , however, exhibit the decreasing absorbance 
response to increasing concentrat ion that we have 
demonstrated above 3000 to 5000flg/1. 

Discussion 
It is apparent that a result such as that shown above 

cou ld eas ily have been missed, or passed over as normal , 
had previous assays not been performed. To help avo id this 
situation one cou ld inc lude performance of routine ten-fol d 
di lu tions on all samples. Th is is probab ly the best, but also 
the most expensive option . Instead, we have chosen to 
delete the highest calibrator (800flgll), so that all sampl es 
exhibiting absorbance va lues higher than the 4001-lg/1), 
ca li brator have to be diluted and re-assayed. On this 
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Conclusions 
From our experience, we cannot support findings from a 

previous report' which found levels of greater than 
27, 0001-lg/1 demon stra ting ' nota bly high ' f erri t in 
concentrati ons with the Abbott Ferrizyme kit. We would 
suggest that falsely low levels (ie. those not notably high, 
and therefore not obviously requiring dilu t ion), would be 
reported from samples having ferr itin levels of greater than 
6000 to 80001-lg/1 , when assayed by this particu lar kit. We 
wou ld re-emphasise the need to exercise caution when 
assaying for serum ferritin in uncertain c l inical 
circumstances, and that corre lation of results to patient 
c linical condition and other laboratory results is of 
paramount importance. 
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National lmmunohaematology Proficiency Survey (NIPS): 
A Summary of Results 

R.J. Austin, Charge Technologist, Blood Bank, Taranaki Base Hospital, New 
Plymouth and A.E. Knight, Charge Technologist, lmmunohaematology Laboratory, 
Dunedin Public Hospital, Dunedin. 

On behalf of the Technical Sub Committee of the Transfusion Advisory Committee 

Introduction 
This, the sixth summary of results to be presented for 

publication covers the last four surveys:
NIPS 23 (November 1983) 
NIPS 24 (February 1984) 
NIPS 25 (May 1984) 
NIPS 26 (August 1984) 

These summaries are presented with no intention to pass 
judgement but rather for individual laboratories and 
technolgists to be aware of their shortcom ings and to take 
the steps necessary to correct their def iciences. 

A comprehensive summary and discuss ion of results is 
d istri buted to each parti cipat ing laboratory after eac h 
survey whi ch detail s results on a confidential bas is and 
contains comments from the survey referees on the 
antibodies and/or abnormalities present. Laboratories 
presenting consistent deficiences are encouraged to 
contact their regional transfusion centre for assistance 
and advice. 

NIPS 23 (November 1983) 
(a) Grouping 

098 A, Rh Positive 
099 A,B Rh Negative 
100 A, Rh Positive 
101 0 Rh Positive 

R,r K· 
rr K + 
R,R, K· 
Ror K· 

Comment- All ce lls were correct ly ABO and Rh(D) typed 
by all participants. One laboratory however reported the 
incorrect Kell group for ce ll 099 and two laboratories the 
incorrect Rhesus genotype for cell 100. 

(b) Antibody Screening and Identification 
No atypical antibodies present. The serum 098 was 

however treated with Dextran to induce rouleaux formation 
of the test ce lls and some part icipants interpreted the 
resu lts obta ined as being due to the presence of an 
antibody. 

(c) Cross Match ing 
Cell 099 incompat ible due to ABO incom pat ibili ty 
Ce lls 100 and 101 compatibl e 

All part icipants ca rryin g out the compatibili ty phase of 
t he survey detected t he ABO incompat ibili ty of a ll 
techniques employed. Three laboratori es did however 
detect incompatibilities where in fact none should have 
been found . 

NIPS 24 (February 1984) 
(a) Grouping 

102 A, 
103 0 
104 A, 
105 A, 

Rh Negative; 
Rh Negative; 
Rh Positive; 
Rh Negative; 

Kell Negative 
Kell Negative 
R.R. ; Kell Negative 
Kell Positive 
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A number of basic errors were made in the grouping 
section of this survey. These in~luded transcription and 
transposition recording of results and highlights the care 
that is needed in the reading and recording of reactions. 

(b) Antibody Screening and Identification 
Serum 102 conta ins ant i·D reactive by enzyme and 

Indirect Coombs techniques. 
One laboratory fail ed to detect the presence of this 

c linically sign ifi cant ant ibody by any of the techniques they 
employ. 

(c) Cross Match 
Cell 103 - Compatib le 
Cell 104 - Incompatible due to Anti -D 
Cell 105 - Compat ible - However this unit should not 

been transfused in this case due to the 
presence of the Kell antigen (Section 4 (3) -
Blood Transfusion Procedures in New Zea land 
Part 1). 

Ce ll 104 was incompatible by enzyme and Indirect Coombs 
techniques. A small proport ion of laboratories failed to 
detect this incompatibility by either or both of these routine 
techniques. 

(d) Comments 
This survey again highlighted basic errors occuring in all 

aspects of grouping, ant ibody screen ing and cross 
matching techniques. Following each survey a detai led 
summary is distributed to a ll participants. It is the 
responsibi li ty of the individual laboratory to take whatever 
measures are necessary to bring their performance up to a 
leve l acceptable to the them. 

NIPS 25 (May 1984) 
(a) Grouping 

106 A, Rh Posit ive, R.R.; Kell Negative 
107 A, Rh Positive, R,R,; Kell Negative 
108 0 Rh Positive, R,R,; Kell Negative 
109 A, Rh Negative, rr; Kell Positive 

Of all laboratories returning results there was 100% 
agreement in the ABO and Rh typing , including genotyping, 
of this survey. Minor errors occurred in the A subtyping and 
one laboratory mistyped for the Kell antigen of cell 107. 

(b) Antibody Screening and Identification 
Serum 106 contains anti-Kell plus anti-A .. 
The anti-A, should have been detected by all techniques 

employed for antibody screening and the anti-Kell readily 
detectable by the Indirect Coombs technique. 

(c) Cross Matching 
Cell 107 - Incompatible due to Anti -A, 
Cell 108 - Compatible 
Cell 109 - Incompatible due to Anti -Kell 

A number of laboratories failed to detect the 
incompat ibles with either or both cells 107 and 109. 

(d) Comment 
Once aga in , th is survey highlighted problems in a basic 

blood bank procedure namely the Ind i rect Coombs 
technique wh ich causes the organ isers some concern. It is 
aga in hoped that those laboratories and regional centres 
are aware of these deficiencies and have taken appropriate 
remedial act ion . 

NIPS 26 (August 1984) 
(a) Grouping 

110 0 Rh Pos itive, R.R. ; Kel l Negative; s§ 
111 0 RhPositive, R.R, Keii Negative;Ss 
112 0 Rh Positive, R,R,; Kell Positive; Ss 
113 0 Rh Negative, rr; Kell Negative; ss 

Errors were made in the D typing, Rhesus genotyping and 
Ss typing phases of this survey. 

(b) Antibody Screening and Identification 
Serum 110 contains anti·c and anti-S 
The anti-c was quite evident by enzyme and Indirect 
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Coombs technique, and ant i-S, as one would expect 
reacted by the latter technique only. A number of 
participants correctly detected and/or identified the ant i·c 
with lit t le difficulty although the anti-S caused prob lems for 
some. 

(c) Cross Match 
Some laboratories failed to detect the incompatibilities 

expected either by enzyme or Indirect Coombs technique or 
both. 

(d) Comment 
This survey elicited the lowest percentage of returns and 

it probably reflects the timing of the distribution coinciding 
with the NZI M L T conference. 

General Comment 
There is still a 100% participation of laboratories in the 

Nat iona l lmmunohaematology Proficiency Survey, 
although occas iona lly laboratories are failing to carry out 
the survey or return their resu lts in time for including in the 
results summary. There are still areas of concern, the lack 
of suitab le clerical checking procedures for the proper 
identificat ion of samples and the transcript ion and 
interpretation of results, and second ly the prob lems some 
laboratories are st ill experiencing with enzyme techn iques. 
These areas can on ly be improved by se lf exami nat ion of 
personal procedures and techniques and where necessary 
the ass istance and advice so ught from Regional 
Transfusion Centres. Because of the anonymity of the 
survey, the respective regional Charge Techno logists are 
unable to ini tiate this advice. It is the responsibility of the 
individual laboratories to seek help and ass istance. 

The survey rema ins a popular form of externa l quality 
control and in conclusion the organisers would like, once 
agai n, to record their appreciat ion of all part icipants for 
the ir cont inued supprt, criticisms and supp ly of raw 
material. 
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Abstract 
A significant correlation between serum albumin and 

high density lipoprotein cholesterol concentration in 
healthy males has been reported (J Cl in Pathol 1983; 36: 
716-718). Based on this observation the total 
cho lesterol/albumin ratio in serum was suggested as an 
a lternative to high density lipoprotein cho lesterol 
measurement as an index of risk for coronary heart 
disease. In seeking to confirm these findings we measured 
albumin, total cholesterol and high density lipoprotein 
cho lesterol in the blood of 90 male patients adm itted for 
coronary artery bypass graft surgery and in 125 male 
controls. We found no correlat ion between albumin and 
high density lipoprotein cholesterol in either group, but we 
did observe a significant difference in the mean total 
cho lestero l/albumin rat ios. We believe, however, that this 
difference is large ly a consequence of the higher mean 
total cholestero l concentrat ion in the patient group. 

Introduction 
Epidemiolog ical and clinica l stud ies have shown that 

hypercholesterolaemia is unquestionably a risk factor for 
coronary heart d isease •-3

. The assessment of risk in 
indiv idual patients, however, is improved by also measuring 
the concentrat ion (as cholestero l) of specific lipoproteins, 
since low density lipoprotein is atherogenic whi le high 
density lipoprotein is negatively assoc iated with the 
prevalence of coronary heart disease and is cons idered 
anti-atherogenic'•'. 

With the advent of precip itation methods, the est imation 
of high density lipoprotein cholestero l (HDL-C) has become 
a routine test in c li nical laboratories. In 1983, Nanji and 
Reddy" proposed the total cholesterol/albumin ratio in 
serum as a cheaper alternative to HDL-C measurement in 
the assessment of coronary heart disease risk. Their 
proposit ion was based on four observations: (a) a 
significant corre lation between serum albumin and HDL-C 
concentrations in males (r = 0.32, p<0.001), (b) a significant 
correlat ion between total cholesterol/a lbumin ratio and 
tota l cholestero l/HOL-e ratio in men 42-59 years (r = 0.89, 
p< 0.001), (c) the tota l cho lestero l/albumin rat io separated 
male patients with normal or increased tota l 
cholesteroi/HDL-C ratio better than total cho lesterol did 
alone, (d) the routine ava ilability of total cho lestero l and 
albumin on multichannel analysers. 

Analyte Mean SD 
Album in (g/L) 

Ortho normal 38.69 0.81 
Ortho abnormal 29.66 0.83 

Tota l Cholesterol (mmoi/L) 
Mon itro l 1 3.30 0.10 
Gibcotrol high 8.84 0.18 

High Density Lipoprotein Cholesterol (mmoi/L) 
Ortho abnormal 0.574 0.058 
Serum poo l 1.587 0.050 

Table 1. 
Between Run Method Precision 

CV(%) 

2.1 
2.8 

3.0 
2.0 

10.1 
3.2 

In an attempt to confirm these findings, we measured 
albumin, total cholesterol (TC) and HDL-C in the blood of 90 
male patients admitted for coronary artery bypass graft 
(CABG) surgery and in 125 male controls. 

Methods 
The patient group was 90 men (age range 30-73 years) 

who had been admitted to Dunedin Hospital for CABG 
surgery. Sera was obtained from blood specimens sent to 
the laboratory for routine pre-operative biochemical tests. 
The control group was 125 men (age range 17-65 years), 
consisting of 112 plasmapheresis/b lood donors, 11 asthma 
drug (Sudexa nox) trial ists and 2 laboratory staff all of 
whom had been bled for rout ine liver function tests. Serum 
specimens were stored at 4 oc and ana lysed within 3 days. 

Albumin was measured by bromocreso l green dye 
bi nding on a Chemlab continuous flow ana lyser (Chemlab 
Instruments Ltd, Hornchurch, Essex, UK). Cholesterol was 
measured enzymatically on a Mu lt istat microcentrifugal 
ana lyser (Instrumentation Laboratory , Lex ington, MA 
021 73, USA) using Gilchem reagent (Gilford Diagnost ics, 
Cleve land, OH 44135, USA). High density lipoprotein 
cho lesterol was measured after precipitation of apo-B 
lipoproteins with polyethylene glycol 6000 at a final 
concentrat ion of 7.5 gil'. Between run precision during the 
six month st udy period (November 1983-May 1984) was 
monitored by Ortho (Ortho Diagnostics Inc, Raritan, NJ 
08869, USA), Monitrol (American Dade, Miami, FL 33152, 
USA) and Gibcotro l (G ibco NZ Ltd, Penrose, Auckland) 
quali ty control sera and an in-house serum pool. 

Significance of difference between means and the 
significance of correlation coefficients was examined by 
the Student's t-test•. 

Results 
The analytes were measured with good precision during 

the six month study period (Table 1). In particular, for HOL
e and total cho lesterol the SDs were within the 
recommendations of the C lini ca l Chemistry 
Standard ization Sect ion of the Center for Disease Control, 
At lanta, GA 30333, USA, •·••. 

The data in Table 2 ill ustrate the well documented 

Age 
Total Cho lestero l 
High density 
lipoprotein 
cholestero l 

Means (SO) 
< 30 years 30-44 years ""45 years 

(n=51) (n =44) (n=30) 
23.1 (3.1 ) 36.3(4.2 ) 53.0(6.2 ) 
4.01(0.93)** 5.54(1 .11)** 6.07(0.87)** 

1.08(0.26)* 1.14(0.36) 1.11(0.35)* 

* no significant difference in mea ns between adjacent 
groups (p > 0.3) 
* * significant difference in means between ad jacent 
groups (p< 0.05) 

Table 2. 
Variations of Total Cholesterol and High Density 

Lipoprotein Cholesterol with Age in Controls . 
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Age 
Albumin 
TC 
HDL-C 
TC/HDL-C 
TC/A ibumin 

Means (SD) 
CABG Controls 

(n = 90) (n = 30) 
55.60(9.1) 53.00(6.2) 
42. 70(3.9) 44.50(2.5) 

6. 70(1.37) 6.07(0.87) 
0.98(0.25) 1.11 (0.35) 
7.71 (2.45) 6.00(2.03) 
0.16(0.03) 0.1 4(0.02) 

TC 
HDL-C 
NS 

total cholesterol 
high density lipoprotein cholesterol 
not signif icant (p>0.10) 

Table 3. 

t-test 
p 

NS 
< 0:U2 
< 0.025 
< 0.005 
< 0.001 
< 0.01 

Comparison of CABG Patients with Contro ls;, 45 Years 

phenomena that in healthy males the mean concentration 
of TC increases with increasing age wh ile mean HDL-C 
rema ins relat ively constant". Because of this age effect on 
TC it was essential that we compared the CABG group with 
a control group of simi lar age. Although the CABG pat ients' 
age ranged from 30-73 years, we chose ;, 45 years for our 
control group because 78/90 (87%) of the CABG patients 
were ;, 45 years and thi s division resulted in mean ages 
that were not significantly different between patients and 
controls (p > 0.10). Table 3 detai ls the resu lts of this 
comparison . As we expected, mean TC and mean TC/HDL-C 
were higher in the CABG group while mean HDL-C was 
lower. Of interest was that albumin was slight ly but 
sign ificant ly lower in the CABG pat ients than in controls 
and that the opposite was true of TC/a lbumin. 

To determine if the lower albumin in CABG patients was 
re lated to their lower HDL-C and thus in accord with the 
work of Nanji and Reddy ' we assessed the 
interrelat ionsh ips of these parameters using the product 
moment correlation coefficient. The results are presented 
in Tab le 4. In both the entire control group and in the ;,45 
years cont rol group albumin was weakly correlated with 
HDL-C but the value of r did not reach stat isti ca l 
signi f icance. In CABG pat ients there was no correlat ion 
between albumin and HDL-C. The degree of correlation 
between TC and TC/HDL-C in all three groups was similar to 
the f igure of Nanji and Redd (r = 0.52, p <0.001). However, 
when the subjects' albumin values were inc luded in this 
calculation we did not observe the enhancement of the 
correlation coefficient reported by these investigators. 
Furthermore the statistical significance of the difference in 
the TC/a lbumin ratios between patients and controls was 
less than that seen with either HDL-C or TC/HDL-C. We 
believe the significant corre lation between TC/a lbumin and 
TC/HDL-C seen in our results is mere ly a consequence of 
the associat ion between TC and TC/HDL-C. 

Discussion 
We fou nd no assoc iation between serum album in and 

HDL-C concentrat ions in our populat ion samples and th us 
we were unab le to substant iate the work of Nanj i and 
Reddy. Previ ous invest igators"-" have looked fo r 
re lationships between HDL-C and other clini ca l chemistry 
analytes and although one paper noted a negative 
association between albumin and low density lipoprotein 
cho lestero l in men", none has reported a correlat ion 
between a lbumin and HDL-C. We did, however, find a lower 
mean albumin concentrat ion in CABG patients than in 
controls but thi s may simply be a reflection of the genera lly 
lower albumin levels in recumbent hosp itali sed patients as 
compared with ambulant controls" and is probab ly 
unrelated to coronary heart disease. Moreover, we surmise 
that the small but signifi cant difference in TC/a lbumin 
between patients and contro ls is due largely to the higher 
mean total cholesterol ccncentrations in the patient group. 

Nanji and Reddy assessed the clinical usefulness of the 
TC/albumin ratio by its ability to classify correctly subjects 
with normal or increased TC/HDL-C ratios. At no stage did 
these authors confirm or exc lude the presence of coronary 
artery disease in their subjects. This, we feel, is a weakness 

CABG patients (n = 90) 
Albumin vs HDL-C 0.03 
TC vs TC/HDL-C 0.55 
TC/a lbumin vs TC/HDL-C 0.45 

All controls (n = 125) 
Album in vs HDL-C 0.13 
TC vs TC/HDL-C 0.53 
TC/albumin vs TC/HDL-C 0.56 

Con t rols ;, 45 years (n = 30) 
Albumin vs HDL-C 0.20 
TC vs TC/HDL-C 0.44 

TC/album in vs TC/HDL-C 0.52 

HDL-C 
TC 

high density lipoprote in cho lesterol 
tota l cholesterol 

NS not sign ificant (p > 0.10) 

Table 4 

13 

t-test, p 

NS 
< 0.001 
< 0.001 

NS 
< 0.001 
< 0.001 

NS 
< 0.05 
< 0.01 

Parameter Correlations in CABG Patients and Controls 

in their invest igation. Use of CABG pat ients in our study 
provided us wi th a population with establi shed coronary 
artery disease. Although our cont rol population was largely 
drawn from the local blood donor pool and thus of apparent 
good health , we do not c laim that this group was ent irely 
free of coronary heart disease. Despite th is limitation, we 
believe that this paper has shown that the total 
cholesterol/album in ratio is not a viable alternat ive to HOL
e in the assessment of risk for coronary heart disease. 
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CONTINUING EDUCATION ______________ _ 

Hereditary Non-Spherocytic Haemolytic Anaemia - A Review 

B.F. Postlewaight, 
Wallace Laboratory, Auckland Hospital. 

The term hereditary non-spherocyt ic haemolytic anaemia 
is reserved for those subjects with a haemolytic anaemia 
where no major aberration of red ce ll morphology is 
demonstra ble. The term congenital non-spherocyt ic 
naemolyt ic anaemia is often used as well. This synd rome is 
extremely heterogeneous both in aet iology and in its 
c li nica l man ifestat ions. A lthough the syndrome is 
heterogeneous, there are ce rtai n common features 
nonetheless. Among these are an absence of appreciable 
spherocytosis, a normal osmotic fag il ity, usual ly no 
abnormal haemoglobin demonstrated and a persistence of 
haemolysis after splenectomy. These disorders were first 
described in considerable detail by Dacie et al in 1953. The 
disorders were classified by Dacie into type I and type II on 
the basis of results in an in-vitro auto-haemolysis test. 
When sterile blood was incubated for 48 hours at 37"C, 
blood from type II patients had marked auto-haemolysis 
which was not correctable by addition of glucose to the 
blood. The type II red cells were found to have impaired 
glucose utilisation and so a defect in glycolysis was 
postulated. These findings have since been confirmed and, 
in addition, it was found that correction of the auto
haemolysis was possible in certain instances by the 
addition of ATP to the blood. In these samples there was 
found to be a reduced level of ATP and an accumulation of 
certain phosphorylated glycolytic intermediates. With the 
advent of specific enzyme assays, the most commonly 
encountered cause for this metabolic clock was pyruvate 
kinase def iciency in the red blood ce lls. 

The pat hoge nesis of these d isorders rema ins 
und iagnosed in approximately three quarters of these 
subjects even after red ce ll enzyme stud ies and tests for 
unstab le haemog lobi ns have been performed. Any 
disturbance in the Emden-Meyerhoff pathway may lead to 
premature red cell destruction as a result of defective 
energy production , although the precise mechanism of 
each enzymopathy often remains to be proven. In each 
case a failure of energy metabolism is the common 
denominator. 

Within the last 30 years, recognition of distinct 
relationships between haemolytic disease and deficiencies 
of glucose-6-phosphate dehydrogenase, pyruvate kinase, 
glucose-phosphate isomerase, pyrimidine-5'-nucleotidase 
and a number of others has helped in developing an 
understanding of the origin of haemolytic diseases and 
some basic aspects of red cell metabolism. The 

assumpti on has generally been made t hat a cause-and
effect relat ionship ex is-ts between a particul ar enzyme 
defi ciency and the haemolyti c process be ing investi gated. 
In terms of the red ce ll , enzyme defi ciencies have now been 
documented whi ch in themse lves do not prod uce an overt 
haemolytic anaemia e.g. Glutathione reductase , 
Glutathione peroxidase and 6-phosphog luconate 
dehydrogenase. 

Red Cell Metabolism 
The mature red cell does not carry out many of the 

metabolic functions required for the existence of many 
other body cells. The red cell can not synthesise protein 
and is unable to further metabolise pyruvate via the citric 
ac id cycle. The absence of these metabolic functions has 
not diminished the red cells' ability to survive in the 
circulation or to perform its major function of transporting 
oxygen. The principal source of energy for the red cell is 
glucose. Without glucose it cannot maintain the sodium 
and potassium gradient which exists across the red cell 
membrane. The red cell cannot prevent the accumulation of 
calcium in the red cell membrane without glucose. 
Methaemoglobin and oxidised glutathione will accumulate, 
especially when the cell is chal lenged by oxidated 
substances. The energy deprived red cell becomes 
morphologically altered, spheres and ultimately undergoes 
osmotic lysis. The red cell utilises glucose through two 
main routes. These are the Emden-Meyerhoff pathway and 
the Hexose monophosphate pathway. 

In the EMP pathway a major portion of the energy so 
derived from glucose is stored as ATP. Reducing power is 
generated in the convers ion of NAD+ to NADH. The NADH 
red uces met haemoglob in to haemog lobin. The 
important modulator of haemoglobin oxygen aff inity, 2,3 
diphosphoglycerate (2,3 DPG) is also synthesised in thi s 
pathway. 

The Hexose-monophosphate pathway accounts for 
approximately 10% of glucose metabolism in the red cell s. 
In the situation of oxidative challenge, when NADPH is 
being oxidised to NADP +, a larger proportion of the total 
glucose utilised may flow through thi s pathway. The 
principal function of the Hexose monophosphate pathway 
is to maintain NADPH in this form. The NADPH is required 
to maintain glutathione in the reduced form, a reaction 
which is important in protecting the cell from peroxidative 
damage. 
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Red Cell Enzyme Abnormalities Leading to 
Haematologic Disease 

Enzyme Inheritance Morphology 
Hexokinase Autosomal Unremarkable 

recess ive 
Glucose- Autosomal Unremarkab le 
phosphate recess ive 
Isomerase 
Phosphofructo- Autosomal Unremarkable -
kinase recessive Haemolysis and 

or glycogen 
storage disease 

Aldolase Autosomal Unremarkable -
recessive Haemolysis, mild 

liver glycogen 
storage 

Triose Autosomal Unremarkable -
Phosphate recessive Haemolysis, 
Isomerase severe 

neuromuscular 
disease 

Phosphoglycer- Sex-linked Unremarkable -
ate Kinase Mild behavioural 

changes 
Diphosphoglycer- Autosomal Haemolysis, 
ate Mutase recessive polycythaemia 
Pyruvate Kinase Autosoma l Unremarkable, 

recessive occas ional 
echinocytes 

Glucose-6- Sex-linked Unremarkable, 
Phosphate rarely "bite 
dehydrogenase cell s", drug, 

stress induced 
haemolysis 

Glutath ione Unremarkab le 
reductase 
(complete) 
zs Glutamyl Autosomal Haemolys is, drug 
cysteine recessive or infect ion 
synthetase induced. 
Glutathione Autosomal Unremarkable -
synthetase recessive drug or infection 

induced 
Pyrimidine-5'- Autosomal Prominent 
Nucleotidase recessive stippling 
Adenosine Autosomal Unremarkable 
deaminase recessive 
(increased 
activity) 
Adenylate kinase Autosomal Haemolysis, 

recessive neuro-muscular 
problems 
reported 

Laboratory Diagnosis 
It is genera lly not reward ing to attempt to establish the 

cause of hered itary non-spherocytic haemolytic anaem ia 
on the bas is of red cell morphology and the results of the 
autohaemolys is test. Red ce ll morphology is usually only 
helpfu l in the case of pyrimidine-5'-nuc leotidase def ic iency 
where basophili c st ipp li ng is a prominent feature. The auto
haemolysis test will not provide spec if ic informat ion and 
its use is probab ly res tricted to the case of heredita ry 
spherocytosis. Following splenectomy, the appearance of 
Heinz bodies makes the diagnosis of an unstab le 
haemoglobin more likely. If a non-spherocytic haemolytic 
anaemia is suspected, it is useful to carry out screening 
tests initially for G-6-PD, pyruvate kinase activity and an 
isopropanol test for an unstable haemog lobin . If these 
relatively simple screening tests do not suggest a possible 
diagnosis, it is often appropriate to arrange for a fu ll l ist of 
enzyme assays to be performed and further confirmation of 
an unstable haemoglobin be sought. 
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Genera lly, the estimation of the proportions of various 
red cell membrane lipids to one another and the study of 
membrane proteins are beyond the capabilities of al l but 
the most specialised laboratories which are devoted to this 
type of investigation. 

Most persons with a deficiency of Glucose-6-phosphate 
deyhdrogenase suffer no clinical manifestation of thi s 
common genet ic tra it. When they do occur, the c linical 
man ifestation of the def iciency is a haemolytic anaemia. 
The effects of erythrocyte enzymopath ies vary widely in 
humans however. Some of the enzymopathies result in 
haemolytic syndromes accompan ied by non-haemolytic 
disease e.g. neuro-muscular disorders. The enzymes 
involved in glutathione synthesis are implicated in this 
group. In G-6-PD deficiency, the anaemia is usually 
episodic with haemolysis associated with stress, usual ly 
during drug administration, infection, diabetic acidosis and 
in some instances, fava beans. Some of the more unusual 
variants of G-6-PD may produce a non-spherocytic 
haemolytic anaemia. 

The assay for G-6-PD activity depends on the increased 
absorbance at 340nm which occurs as NADP+ is reduced 
to NADPH. The enzyme activity is related to a change in 
absorbance per minute and the activity is often expressed 
as units per gram of haemoglobin. Other enzyme assays 
(e.g. pyruvate kinase) are based on the conversion of NADH 
to NAD+ . In this case a decrease in absorbance wil l be 
measured spectrophotometrical ly as this conversion 
proceeds. 

For the measu rement of G-6-PD act ivity, a colorimetric 
method in which the reduct ion of NADP+ is linked to 
d ichloro ph enol indoph eno l has bee n desc ribed . 
Fluorometri c techniques have also been frequently used. 
The reduction of a number of dyes can be linked to the 
reduction of NADP + through NADPH diaphorases which 
are normally present in haemolysates. Various types of 
dyes have been used as the receptor dye, each with varying 
degrees of success, as the rate of decolori sat ion often 
varies with different lots of the same dye type. 

Probably the most straightforward and re liable screen ing 
test for G-6-PD deficiency is the f luorescent spot test. This 
technique depends on the fact that NADPH fluoresces in 
long-wave ultra-vio let light whereas NADP+ does not. The 
sensitivity of the method may be improved by incorporating 
GSSG into the reaction mixture. When GSSG is present 
small amounts of NADPH which may be formed by the 
res idual G-6-PD in mi ldly defic ient samples are re-oxidised 
by the glutathione reductase reaction . 

The detection of G-6-PD deficiency in males poses no 
difficulties. However, in females or in a patient who has 
recently experienced a haemolytic episode and 
subsequently has a large number of young cells present, 
problems in the detection of a G-6-PD deficiency may arise. 
In these circumstances, centrifugation of the blood and 
application of screening or assay procedures to the 
bottom, older layer of cells may be useful. Quantitative 
G-6-PD assays of red cells of such groups of patients 
usually indicate that activity is at the lower limits of normal 
in the presence of a reticulocytosis. This finding suggests 
that the patient may actua lly be deficient. Further, if the 
G-6-PD level is at the lower limit of normal when the act ivity 
of an age-dependent enzyme such as Hexokinase is 
increased, a defic iency is suspected. Fam ily studies may 
also be helpfu l in patients in whom a deficiency is 
suspected. 

The diagnosis of a pyruvate ki nase deficiency depends 
on the demonstration that the act ivi ty of the enzyme is 
quant itat ively decreased, or that well defined abnorma lities 
are present. For assay purposes, it is part icularly important 
to rea lise that the pyruvate kinase of leucocytes and 
platelets is not compromised in pyruvate kinase deficiency 
as these cells contain the genetica lly distinct M-type of 
enzyme. A haemolysate prepared from red cells which have 
not been thoroughly freed of contaminating white ce lls and 
platelets may give the erroneous impression that the 
enzyme activity is either normal or only mildly decreased. A 
reliab le method for the removal of leucocytes and platelets 
is filtration of whole blood through a column containing a 
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mixture of microcrystalline cellulose and a cellulose. 
The activity of the enzyme is measured in a coupled 

system. Phosphoenol pyruvate is provided in excess as 
substrate, and the pyruvate which is formed in the reaction 
serves as oxidant for NADH in the lactate dehydrogenase 
reaction . A decrease of PK activity is read ily detected using 
a spectrophotometric assay procedure. It may be 
worthwhile to measure the activity of the enzyme at 
reduced levels of substrate, as more subtle abnormalities 
of pyruvate kinase activity may be mixed in the standard 
assay systems. Qualitative abnormalities can also be 
detected by a variety of methods utilising the assay 
procedure. These include heat stability tests and pH 
optima determination. The presence of transfused cells 
may have the effect of masking a pyruvate kinase 
deficiency. 

Two screening procedures have been used for pyruvate 
kinase deficiency screening. One of these depends on the 
change in pH that occurs during the pyruvate kinase 
reaction and so an indicator dye is added for visual 
determination of enzyme activity. The fluorescent spot 
screening test detects the majority of deficiencies. The test 
reagent contains ADP, phosphoenol pyruvate as substrate 
and NADH . The incubated blood-reagent mixture is spotted 
onto filter paper and is examined for fluorescence 
produced by the added NADH. On incubation of the 
mixture, normal blood produces a loss of fluorescence as 
the NADH is oxidised to NADP+ . When a pyruvate kinase 
deficiency exists, the spotted fi lter disc continues to 
fluoresce. 

Erythrocyte pyrimidine-5 '-nucleotidase deficiency is 
characterised by a chronic non-spherocytic haemolytic 
anaemia and sp lenomegaly. Valentine et al demonstrated 
that these cells contain increased concentrations of 
pyrimidine-5'-nucleotides and increased glutathione levels 
(GSH). The basis of the screening test is an ultraviolet scan 
of a protein-free extract of erythrocytes. In normal ce lls, an 
absorbance peak at 258-260n·m will be obtained which 
corresponds to that of adenine nucleotides. A sample 
deficient in pyrimidine-5'-nucleotidase activity shows a 
shifted absorbance peak at 266-270nm. These erythrocytes 
contain large amounts of pyrimidine-5'-ribonucleot ides, 
namely cytidine and uridine which are derived from RNA 
degradation and accumulate when the enzyme catalysing 
their dephosphorylation is deficient. This screening test 
will not detect the heterozygous state for this deficiency. 

In a pyrimidine-5'-nucleotidase deficiency, an increase in 
Heinz body formation after incubating 
pyrimidine-5'-nucleotidase deficient red cells with 
acetylpheny l hydrazine has been observed. This 
phenomenon is believed to be due in part to a decrease in 
G-6-PD activity with subsequent suppression of the 
pentose-phosphate shunt. The mechanism of the 
interference is a competitive inhibition of glucose-6-
phosphate and a non-competitive inhibition of NADP for 
G-6-PD and 6-phosphogluconate dehydrogenase activity by 
a decrease in intra-erythrocytic pH brought about by the 
accumulation of the acidic pyrimidine-5'-nucleotides. 

Haemolytic Anaemia Associated with Unstable 
Haemoglobin 

The occurrence of haemolytic anaemia associated with 
the appearance of inclusion bodies was first reported in 
any detail in the 1940-1950 period. It was not until the 1960's 
that the haemolytic anaemia was firmly associated with the 
presence of an abnormal haemoglobin which 
spontaneously denatured within the red cell. These 
unstable haemoglobins were subsequently found to result 
from a mutation that changes the amino-acid sequence to 
one of the globin chains. A large variety of amino acid 
substitut ions or deletions have the effect of weakening the 
non-covalent forces which are vital in maintaining 
molecular stability and if this occurs, it results in the 
haemoglobin denaturing and forming an insoluble 
precipitate. These precipitates have been shown to attach 
to the cell membrane proteins together with haem and with 
subsequently denatured membrane proteins, and are called 
Heinz bodies. 
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Functions of the Main Pathways of Glucose Metabolism 
in the Erythrocyte 

EMP 
ADP- ATP 

(pumps Na +, K +) 

NAo+-.NADH 
(reduces 
methaemoglobin) 

1 ,3 DPG--2,3 DPG 
(regulates oxygen 
affinity) 

HMP 
NADP+ -.NADPH 

(reduces GSSG, protein 
S-G disulphides) 

Hexose- pentose 
(provides substrate for 
nucleotide synthesis) 

Unstable haemoglobins are inherited as autosomal 
dominant disorders. Affected individuals are heterozygotes 
who have usually inherited the defect from one of their 
parents. Since unstable haemoglobins produce a disease 
state, genes for these disorders are subjected to n9gative 
selection and so the persistence of unstable 
haemoglobinaopathies in the population is the result of 
new mutations. Therefore, it is poss ible to encounter an 
individual with an unstable haemoglobin, neither of whose 
parents have the abnormali ty. The homozygous state for an 
unstable haemoglobin has not been encountered. The 
majority of unstable haemoglobins wich have been 
characterised have alterat ions in the {3 chain. 

Laboratory Diagnosis 
In the investigation of th is syndrome, several features 

may be apparent. The haemoglobin concentration is 
usual ly decreased because of the loss of haemoglobin 
from the red cell as a result of its denaturation and 
subsequent pitting from the erythrocytes. The blood film 
may show slight hypochromia , poikilocytosis , 
polychromasia and some basophilic stippling. 
Reticulocytosis is often out of proportion to the severity of 
the anaemia, particularly when the abnormal haemoglobin 
has a higher oxygen affin ity. Diagnosis of an unstable 
haemoglobinopathy depends upon the demonstration of an 
unstable haemoglobin. The most convenient test for this is 
the isopropanol test. The heat stability test should also be 
regarded as a useful, confirmatory procedure. The 
incubation of whole blood with brilliant cresyl blue 
generates Heinz bodies in the presence of an unstable 
haemoglobin. In some instances the identification or 
detection of the mutant haemoglobin may be aided by 
e lectrophoresis . However, in many cases the 
electrophoretic mobility of the mutant haemoglobin is the 
same as normal adult haemoglobin and so separation will 
not be achieved. The oxygen aff inity of the unstable 
haemoglobin may be altered and so a P50 determination 
often aids in further detecting and characterising the 
mutant molecule. In many instances, the final diagnosis 
depends on glob in chain separation and peptide ana lysis. 

The interpretat ion of stability tests may not always be 
straight forward. When a particular test is being used the 
re lative sensitiv ity of the test and therefore reasons for 
false positive results should be taken into account. The 
number of false positive results obta ined by a particular 
test should be minimised without comprom ising too much 
the diagnostic value of the test i. e. its ability to detect an 
unstable haemoglobin . 

The Heat Stability Test has been widely used and has 
generally been found to be reliable without being overly 
sensit ive. In this test, washed packed cells are lysed and 
the haemoglobin solution is diluted in an iso-osmotic 
phosphate buffer, pH 7.4. The tube is then incubated at 
50 •c for 3 hours. After 1 hour, 2 hours and 3 hours the tubes 
are examined for the presence of a floccu lent precipitate. If 
present , the proportion of unstable haemoglobin can be 
determined spectrophotometrically . One point of 
uncertainty with this test is the choice of buffer. 
Investigators in this field have suggested that the use of a 
tris/HCI buffer makes the test more sensitive, rather than 
the phosphate buffer. Th is is because the phosphate buffer 
tends to have a stabilising effect on the haemoglobin 
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molecule by slowing the formation of methaemoglobin 
which normally precedes precipitation. The important 
feature of a tris/HCI buffer is the dependence of the pH on 
the temperatu re of the buffer solution. This is significant as 
the formation of met haemoglobin is favoured by a lower pH 
and so thi s temperature dependence cou ld lead to fa lse 
pos itive results being obta ined. 

Probably the most widely used test for haemog lobi n 
stability is the isopropanol test as described by Carre ll and 
Kay. An approx imately 100gll haemolysate is freshly 
prepared and added to a tube containing a 17% 
isopropanol solut ion in trisiHCI buffer, at a pH of 7.4. The 
tubes are incubated at 37 oc. The control haemoglobin 
solut ion should remain clear for 30·40 minutes whereas the 
presence of an unstable haemog lobin will become 
apparent after 5 minutes, with the formation of a flocculent 
precipitate within 20 minutes. Any stability test should be 
observed until the commencement of precipitation of the 
haemoglobin from a normal control. High levels of foeta l 
haemoglobin may give a precipitate at 20 minutes. The 
presence of methaemoglobin in small amounts may also 
give a positive result. False positive resu lts are often due to 
ageing of the sample, so it is a mandatory requirement to 
test a fresh ly prepared haemolysate. 

Questions: (Answers are on page 31 ) 
1. Give two reasons why a screening test may give a 

normal resu lt in the presence of a G-6-PD deficiency? 
2. What is the most frequent ly encountered enzyme 

def iciency of the Emden-Meyerhoff Metabol ic 
pathway? 

3. What is the most significant abnormality noted in a 
stained blood film which accompanies a deficiency 
of pyrimidine-5'-nucleotidase act ivity? 

4. What is the usual cause of haemolysis in a Glucose-
6-phosphate dehydrogenase deficiency? 

5. What is thought to be the basis for haemolysis 
occuring with an enzyme deficiency of the Emden
Meyerhoff Pathway? 

6. What is the principal function of the Hexose 
monophosphate pathway? 

7. What are the reasons for a fa lsely positive 
isopropanol test for haemoglobin stabil ity? 

8. Name another test which is useful in the 
confirmation of a positive isopropanol test. 

9. Name a laboratory investigation which may be useful 
to perform in a case of unexplained polycythaemia. 

10. Generally what is the significance of Heinz bodies in 
a supravitally stained preparation? 

11 . What is the mode of inheritance of an unstable 
haemoglobin? 
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Revision Series in Biochemical Calculations 

Section IV: pH Calculations Part B - Weak acids and Bases 

Trevor A. Walmsley 
Dept. of Clinical Biochemistry, 
Christchurch Hospital, Christchurch. 

Weak Acids 
Weak acids only partially dissociate in aqueous solution 

to produce hydrogen ions. For example HCN, H,co,, H,s, 
H,so,, H,Po. and all organic acids are only partially 
dissociated in aqueous solution and are therefore weak 
acids. 

H,so, is a special example of a weak acid that causes 
confusion amongst some workers and is wrongly classified 
as a strong acid in some text books. In fact it is only the 
first dissociation of H,so, that is strong and the second 
dissociation is weak (only 10% dissociation occurs at 0.1 
mol/1). Hence the pH of 0.1 mol/1 H,so, is closer to the pH of 
0.1 mol/1 HCI than 0.2 mol/1 HCI (as some test books would 
have you believe). 

Consider for example a 0.1 mol/1 solution of monobasic 
acid HA. If the monobasic acid HA was a strong acid it 
would be completely dissociated in aqueous solution and 
the concentration of hydrogen ions would be 0.1 mol/1 
giving a pH of 1.00 (see Section Ill). However if the 
monobasic acid is a weak acid it would only be partially 
dissociated in aqueous solution:-

H,o + HA 4% H,o-r +A" 
If the 0.1 mol/1 solution of the weak acid HA was only 1% 

dissociated, the concentration of hydrogen ions would be 
0.001 mol/1 giving a pH of 3.00, the concentration of sa le A
would be 0.001 mol/1 (since the solution must be electrically 
neutral) and the concentration of undissociated acid HA 
would be 0.099 mol/1. 

In so lution the hydrgen ion concentration can be 
represented either by [H ,O +] or by [H +]. both are 
approximat ions used to represent the structure of a 
solvated proton. 

The equilibrium constant K for the acid dissociation 
would be: 

K [H,Q+] [A") 

[HA][H,O] 

Because [H,O] is effectively constant , it is more 
convenient to define the acid dissociation constant K

8
:-

where 

here 

[H+] 
[A"] 

[HA] 

[H+] [A"] 

[HA] 
concentration of hydrogen ions 
concentration of salt 
concentration of undissociated 
acid 
ac id dissociation 
constant 

(0.001)2 

0.099 
1.01 X 10"5 

The % dissociation of a weak acid is not constant but 
varies with concentration - the more dilute the solution 
the greater is the degree of dissociation. The strength of 
the acid is given by its dissociation constant K

8 
or the 

corresponding pK where pK = -log K (c.f. pH = 
-log[H +]). In genehl the stronger the acid "the larger the 
dissociation constant K

8 
and correspondingly the pK

8 
is 

smaller. 

Weak Bases 
Weak bases for example ammonia and organic amines 

are only partially dissociated in aqueous solution to 
produce hydroxyl ions (OH"). 

Consider for example a 0.1 mol/1 solution of a weak base 
B, in aqueous solution this would dissociate as follows: 

B + H,O 4% BH+ OH" 

If the base was a strong base it would completely 
dissociated in aqueous solution and the concentration of 
hydroxyl ions would be 0.1 mol/1 giving a pOH of 1.00 and a 
pH of 13.00 (see Section Ill). 

However, if the 0.1 mol/1 solution of the weak Base B was 
only 1% dissoc iated, the concent ration of hydroxyl ions 
would be 0.001 mol/1 giving a pOH of 3.00 and a pH of 11.00, 
the concentration of BH + wou ld be 0.001 mol/1 (since the 
so lution must be electrica lly neutral) and the concentration 
of undissociated Base B would be 0.099 mol/1. 

The equ ilibrium constant K for the base dissociation 
would be: 

K = [BH+][OH"] 

[B] [H ,O] 

Because [H ,O] is effective ly constant, it is more 
convenient to define the base dissociat ion constant Kb:-

where 

here 

Kb = [BH+] [OH"] 

[B] 

[OH"] 

[BH+] 
[B] 

concentration of hydroxyl 
ions 
concentration of BH + 
concentration of 
undissociated base 
acid dissociation 
constant 

(0.001)' 

0.099 
= 1.01 X 10"' 

The strength of a weak base is given by its dissociation 
constant K or the correspond ing pK where pK = -log Kb. 
In generallhe stronger the base the farger the dlssociation 
constant Kb and correspond ingly the pKb is smaller. 

Autoprotolysis of Water 
Water itself slightly dissociated because one molecule is 

capab le of accept ing a proton (hydrogen ion (H +)) from 
another. 

The equilibirium constant (K) can be written as 

K = [H,Q +] [OH"] 

[H,O]' 

However because [H,O] is effectively constant, it is 
more convenient to define Kw the autoprotolysis constant 
of water. 
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[H +] [OH"] 
1 x 10"" at 25•c 

Relationship between K
8

, K and K 
Consider an aqueous sofut ion o'1 a weak acid HA. The 

ac id dissociation is given by: 

The acid dissociation constant K
8 

is given by: 

K
8 

= [H+] [A"] . . . . .(1) 

[HA] 

Alternatively in the same so lution we can consider the 
base dissociation: 

A- + H,Q ~ OH" + HA 

The base dissociation constant Kb is given by: 

Kb = [OH"] [HA] . . . . (II) 
[A"] 

However the re lationship between the hydrogen ion 
concentration ([H +])and hydroxyl ion concentration ([OH"]) 
is given by Kw where 

From equat ion I 
[H+] 

and from equat ion II 
[OH-] 

therefore 

taking logs 

Ka [HA] 
[A"] 

Kb[A-] 

[HA] 

Ka [HA] x Kb [A"] 
[A"] [HA] 

K x K 
1 8X 10-?, 

log ~<~ + log Kb 
-log 1\

8 
- log Kb 

pKa + pKb 
14 

Example:- Calculate the pH of 0.1 M acetic acid 

Given that K
8 

= 1.82 x 105 

Acetic acid dissociates in aqueous solution:-

therefore 

HAc ~ H+ + Ac· 

where [HAc] 

[H+] [Ac"] 

[HAc] 

concentrat ion of acetic acid 
(mol/1) = (0.1 M -[H+]) - this 
approximates to 0.1 M in this 
example si nee [H +] is relatively 
small due to the low % 
dissociation. Where the % 
dissociation is > 10% this 
approximation is not valid (see 
example on sulphuric acid). 

therefore 

[H +]' 

therefore 

hydrogen ion concentration 
(mol/1) 
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concentration of salt (mol/1) = 
[H +]since the solution must be 
electrical ly neutral. 

[H +]' 

[HAc] 
K x [HAc] 
1.tl2 X 1 0"5 X 0.1 

V 1.82 X 10"6 

1.35 x 1 o·' mol/ I 
-log (1.35 x 10"') 
2.87 

To calculate the % dissociation of HAc 

% dissociation [H+] X 100% 
[HAc] 
1.35 X 10"3 X 100% 

0.1 
1.35% 

Example:- Compare the pH of 0.1 M HCI and 0. 1 M H{ SOI:
HCI is completely dissociated in aqueous solution:-

HCI -+ H + + Cl" 

Therefore the concentration of hydrogen ions in solution 
is 0.1 mol/1 and the pH is 1.00. 

If complete dissociation of 0.1 M H,so, occurred the 
concent ra t ion of hydrogen ions would be 0.2 mol/1 and the 
pH of 0.1 M H,so, would be 0.70. (equal to the pH of 0.2 
mol/1 HCI). 

However although the first hydrogen ion completely 
dissociates in aqueous solution:-

H,SO, - H + + Hso·, 

The second hydrogen ion only partially dissociates:-

therefore 

here 

Hso· :# H + + Hso·; 
K

8
, 1.2 X 10"' 

where [H +] 

1.2 X 10"' 

[H+] [S0'4] 
[Hso-.J 

hydrogen ion 
concentration 

0.1 mol/1 from the first 
dissociation + x mol/1 from the 
second dissociation 

x mol/1 
0.1 mol/1 - x mol/1 

(0.1+x)x 
0.1- X 

x' +0.1x 
0.1 -X 

0 = x' + 0.112x- 1.2 x 10-' 
compare with 0 = ax' + bx + c which is the general 

formula for a quadratic equation where 
X= -b±~ 

therefore X 

2a 

-0.112 ±V0.01254 + 4.8 X 10"' 

2 
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-0.122 ± 0.1316 

% 2nd dissociation 

2 
0.0098 mol/1 
[H+j X 100% 
[HS0-4] 

0.0098 X 100 

0.1 
9.8% 

therefore [H+j 0.1 + 0.0098 
0.1098 mol/1 

pH = -log 0.1098 
0.96 

Hence the second dissociation of H,so. is only 9.8% and 
therefore the pH of 0.1 M H,so. is much closer to 0.1 M HCI 
than 0.2 M HCI. 

Salts of Weak Acids 
Salts of weak acids undergo hydrolysis in solution to 

produce an alkaline solution. 

Example:- Ca lculate the pH of 0.1 M Sodium Acetate 
(NaAc) given that the K

8 
for HAc = 1.82 x 10"' 

Sodium Acetate is completely dissociated in solution:
NaAc -+ Na + sAc" 

The acetate ion assoc iates with water to produce hydroxyl 
ions:-

Ac" + H,Q ~ HAc + OH" 

therefore Kb [HAc] [OH"] 
[A") 

where Kb base dissociation contant for 
acetate ions 

~ 
K 
1

8
x 10"" 

1.82x10 
5.49 X 10"10 

[HAc] acetic acid concentration 
[OH") 

[A") acetate ion concentration 
= [NaAc] - [OH") 

approximately 0.1 mol/1 

therefore [OH")' Kb x [A") 
5.~9 X 10"10 X 0.1 

[OH"] V 5.49 X 10"" 
7.41 X 10"6 

pOH -log [OH") 
-log 7.41 x 1 o·• 
5.13 

therefore pH 8.87 

Salts of Weak Bases 
Salts of weak bases undergo hydrolysis in solution to 

produce acidic solutions. For example a solution of 
ammonium chloride NH.CI is acid ic. 

Problems (Answers on page 31 ) 
1. Given the following dissociation constants: -

a) Acetic Acid (CH,.COOH) K
8 

= 1.82 x 10"' 
b) Monochloracetic Acid (CH,CI.COOH) 
K = 1.40 X 10"' 
dDichloroacetic Acid (CHCI,.CQOH) 
K = 3.32 X 10"' 
d)

8
Trichloroacetic Acid (CCb.COOH) K

8 
= 2.00 x 1 0"' 

Calcu late the corresponding pK
8 

va lues. 
Which is the strongest acid? 

2. 

3. 

4. 

5. 
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Given the following pK
8 

values:-
a) Ammon ia (NH,) pK =9.25 
b) Methylamine CH ,. ~H,) pK

8 
= 10.6 

c) Dimethylamine ((CH,),.NH) pK
8 

= 10.7 
d) Trimethylamine ((CH,),.N) pK

8 
= 9.81 

Ca lculate the corresponding base dissociation 
constants. 
Which is the strongest base? 

Calculate the pH and % dissociation of (a) 0.1 M, (b) 
0.05 M, (c) 0.01 M, (d) 0.005 M and (e) 0.001 M solut ions 
of acetic ac id. Does the % dissociation increase or 
decrease with concentration? (pK

8 
= 4.74). 

Calculate the pH of 0.1 M ammonium chloride 
(NH.CI) given that pKb NH.OH = 4.75. 

Given that 100 ml of a 0.1 mol/1 solution of a weak 
monobasic acid has a pH of 3.00 what would be the· 
pH of the so lut ion if it was diluted to 1000 ml with 
distilled water. Compare this with a solution of HCI 
of pH 3.00 that is similarly diluted. 

N.Z.I.M.L:r . ............_.. 
PALMERSTON NORTH 
1985 

NEW ZEALAND INSTITUTE OF 
MEDICAL LABORATORY TECHNOLOGY 
41st ANNUAL SCIENTIFIC MEETING 

Mon 12th-Wed 14th August 1985 

Theme: "Towards the Year 2000" 
In view of the specu lative nature of the theme the 

organisers have decided to depart from the established 
procedure of subm itted papers, and aim to have a 
structured forum with invited speakers. 

It is ant icipated that this will be of general interest to all 
technologists and active participation is encouraged in the 
form of discussion groups, seminars and workshops, by all 
delegates. 

Currently it is proposed that there could be two 
concurrent workshops in microcomputers - Basic and 
Advanced, and a workshop on "Semi-automated ABO and 
RH typing " . Any ideas for further workshops from members 
is encouraged, and they may be accommodated if 
suff icient interest is revealed . 

Any such ideas should be submitted before early April 
1985, (a long with the screams of outrage) to Dave Hepden, 
Conference Secretary, Haemato logy Department, 
Palmerston North Hospital , Private Bag, Palmerston 
North." 
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What has a famous 
racing car driver in common 
with laboratory equipment? 

The name. Lauda. .. 

Niki Lauda and MGW Lauda both have 
achieved respected reputations through 
performance and experience in spec
ialist fields. 

Today Lauda would rank as one of the 
lead ing manufacturers of thermostat-

ically controlled equipment,circulators, 
immersion heaters and refrigerated 
constant temperature devices. 

Write or phone today, and we will talk 
to you about the right Lauda for your 
laboratory. 

DISTRIBUTED BY: CARL ZEISS PTY. L TO. MAYFAIR CHAMBERS, THE TERRACE, 
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There is more than one 
answer to stool 

collection and transport. 
We don't have all the answers. 

Just more than anyone else 

... • 

• • 
. .... ...,. 

FeKal™ is the clear choice when you CONSIDER: 
COMMUNICATION 
Essential for proper collection, FeKai'M 
patient instructions communicate in five 
languages. Twenty-four international style 
symbols encourage the patient to read 
thoroughly and assist persons with limited 
reading ski lls. 

PRESERVATION 
• Designed specifically for stool transport, 

the FeKai'M CRYSTAL CLEAR VIAL includes 
a wide-mouth, flat bottom, and new "spork" 
specimen handling device. 

• This design allows the specimen to be 
more easily mixed for better preservation. 

• Available in a wide variety of preservatives. 
• Clear, thin PVA mixes well and is 

guaranteed not to gel or precipitate during 
its eighteen month shelf life. 

SAFETY 
• Clear plastic label does not absorb fecal 

material or smear. 
• Red poison warnings in English and 

Spanish are on each vial along with skull/ 
crossbones and "Mr. Yuk." 

• All vials contain formula and antidote 
information with space for patient 
identification. 

• Crystal clear vial is constructed of a tough, 
new polymer highly resistant to breakage 
and minimizing the handling problems 
frequently associated with other vials. 

• Cap is engineered to be liquid tight. 
• Bio-barrier zip- lock bag provides an extra 

moisture barrier for safety; minimizes 
potential infectious disease problems 
during transport. 

WORK PROCESSING 
• Preserved specimens allow batching of 

test samples for increased productivity in 
processing. 

• Color coded clear plastic labels aid work 
flow. 

• Wide mouth vial with "spork" and flat 
bottom allows proper specimen preserva
tion, and reduces processing time. 

• Vials tighten easily saving wear and tear on 
lab personnel. 

• Securely fastened to the vial cap, the 
"spork" can not become dislodged causing 
inconvenience and delays in specimen 
preparation. 

Carter Chemicals Limited 
P.O. BOX 6848, AUCKLAND, NEW ZEALAND 
PH 659-821, 566-946 

or Circle 18 on Readers Reply Card. 
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Answers to Section IV: pH Calculations Part B 
1. a)pK

8 
= 4.74 

b) pK
8 

= 2.85 
c)pK

8 
= 1.48 

d) pK
8 

= 0.70 - strongest acid 

2. a) Kb = 1.78 x 10-5 

b) Kb = 3.98 X 10'4 

3. 

4. 

5. 

c) Kb = 5.01 x 10-4
- strongest base 

d) Kb = 6.46 X 10'5 

a) pH = 2.87 dissociation = 1.35% 
b) pH = 3.02 dissociation = 1.91% 
c) pH = 3.37 dissociat ion = 4.27% 
d) pH = 3.52 dissociation = 6.04% 
e) pH = 3.87 dissociation = 13.5% 
As expected the % dissociation increases with 
dilution. 

pH = 5.13 

pH of weak monobasic acid after dilution = 3.50 
pH of HCI after dilut ion = 4.00 

Answers to questions on Hereditary Non-Spherocytic 
Haemolytic Anaemia 
1. a) Presence of large numbers of ret icu locytes 

b) Presence of transfused cells 
2. Pyruvate kinase defic iency 
3. Prom inent basoph ili c st ipp li ng 
4. Oxidat ive stress 
5. ATP lack whereby the cells are unable to maintain 

their many funct ions 
6. To maintain NADP+ in its reduced form 
7. a) Tes tin g an aged samp le - prese nce of 

methaemoglob in 
b) High levels of foeta l haemog lob in in sample 

8. Heat stabili ty test 
9. Oxygen affinity studies 
10. a) Presence of an unstable haemoglobin 

b) Precipitated haemoglobin as a resu lt of oxidative 
stress 

11. Autosomal dominant 

Obituary 
Mrs Audrey Alexandra North (nee Prentice) 

Audrey, who tra ined as a Medical Laboratory 
Technologist and qual if ied COP in 1944 died October 31 , 
1984. 

Audrey's tra ining commenced in 1939 at Christchurch 
Hospi tal and after quali fying COP she raised a fami ly of 
f ive children. In 1965, Audrey returned to work in the Nelson 
Hospital Laboratory taking charge of the Transfusion and 
Donor Services unti l the family moved to Auckland. Audrey 
worked from 1979 unt il six weeks prior to her death, when ill 
hea lth prevented her working in the Tissue Typing Dept., 
Auckland Blood Transfusion Centre. Audrey orchestrated 
the programme of Renal pat ients await ing kidney 
transplants and accepted the challenge of managing their 
records on computer f iles. 

She was always a very active and willing worker, who put 
aside her pain and health problems of the last few months, 
usually as " More of a nuisance than anything" so that she 
continued working. 

Audrey will be missed by us in the department. We can 
remember her dedication to work as a Medical 
Technologist and her courage and cheerfulness through 
illness as an inspiration to all her co-workers. 
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LABSUPPL Y PIERCE 
Labsupply Pierce (NZ) Limited announce they have 

moved to new premises at:- 7/41-53 View Road, Glenf ield, 
Auck land 10. 

New Te lephone numbers are:- 444-731 4 and 444-7392. The 
postal address remains unchanged at: - PO Box 34-234, 
Birkenhead, Auckland 10. 

-----------------·-
CONTINUING 
EDUCATION 
1985 PLANNING 
GUIDE 
Complete, copy and send to: 

NZIMLT Continuing Education, 
P .0. Box 35 276, 
Browns Bay, 
AUCKLAND 10. 

Name: ................................... . 

Laboratory: .............................. . 

Address: .............................. _ .. . 

Please list the courses you would like to 
register for: 

Your suggestions for future courses: 

--------------·-·-· 
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Laboratory Services on Norfolk Island 
Anne Morpeth 

Norfolk Island is a small island (approximately 5km by 
10km) si tuated about midway between New Zealand and 
New Caledonia, with a population of approximately 1 ,800. It 
is a beautiful, peaceful is land away from the rush and 
pressures of modern city life with a fascinating, if brutal, 
history - it was a penal colony in the 18th and 19th 
centuries. The "Islanders" are descendents of Pitcairn 
Islanders who were originally the mutineers of the Bounty. 
They are a friendly, easy-going people with their own 
language - a lilting melodic, pleasant sounding language 
that is a sort of mixture of Tahitian and Olde Eng lish. There 
are no great extremes of wealth apart from several 
millionaires and certainly not the poverty seen in some 
Pacific Islands. 

The hospital has 21 beds and an operating theatre, 
intensive care unit, maternity wing etc. There are two 
doctors employed by the Government for a two year term 
and they consu lt from the hospital. There is no private 
pract ice as such, although one of the residents is a 
Dermatologist, and she consults part-time at the hospital. 
In the hospital there are about five geriatric ladies who are 
permanent in-patients, and they bring the bed occupancy to 
an average of about ten. This number is increased while 
vis it ing specialists are here, part icularly surgeons. During 
the year we usually have a Gynaecologist, Orthopaedic 
Surgeon, ENT Surgeon, General Surgeon, Opthalmologist 
and Paediatrician visiting . 

The doctors see about 45 patients a day and this is where 
the majority of the routine work for the laboratory comes 
from. The local population is generally fairly healthy and 
the common problems such as hyperlipoproteinaemia and 
hyperuricaemia probably result from a high standard of 
living. Most of the major illnesses seem to occur in elderly 
tourists. 

The laboratory first started about 1977. It was staffed by 
the Matron and could only do haemoglobins, ESR's and 
glucoses, using a small Unimeter. Someone suggested that 
the Unimeter would give more stable results if it was left on 
all the time. This was tried but unfortunately it caught fire, 
doing a small amount of damage to the hospital. The Lions 
Club came to the rescue buying a new spectrophotometer 
but there was nobody who could operate it to its full 
capacity. The range of tests at th is time, though, was 
increased to include ureas and cardiac enzymes. 
Fortunately, in 1979 a laboratory technologist arrived on 
the Island with her husband. He was here on a two year 
term with the Meteorological office and she offered to work 
part-time. She was able to do basic haematology and 
biochemistry tests and had to send everything else to a 
laboratory in Sydney. When she left, after her husband's 
term was up, the laboratory was again staffed by a nursing 
sister. The doctors found thi s unacceptable and pushed for 
a full -time trained techno logist. This was towards the end 
of 1981 and I was accepted for the position. At the time I 
was working as a staff technolog ist in the Biochemistry 
Department at Middlemore Hospital where I had trained 
and worked for nearly ten years. 

I was absolutely amazed at the size of the laboratory (not 
much bigger than a broom cupboard) and at the antiquity of 
the equipment; the microscope had been left by one of the 
Doctors who f inished his term here in 1936. Apart from that 
there was on ly the spectrophometer, a centrifuge, 
incubator and blood-bank refrigerator. There was a general 
lack of basic laboratory apparatus such as pipettes, test
tubes etc. No controls were used and most of the reagents 
were out of date. It came as qu ite a shock and took me right 
back to the bas ics of laboratory technology after being 
cond it ioned to the sophistication of a large modern 
hosp ita l laboratory. 

Anne Morpeth 

As time went by I set up a microbiology section and 
increased the number of tests to cover quite a 
comprehens ive range. Finance is always a problem in a 
small commun ity. The Island is a semi-autonomous 
Territory of the Commonwealth of Austra lia but the 
Austra lian Government does not give any assistance to the 
Hospital. The Hospital Board is given a modest subs idy by 
the Local Government and subsequently relies very heavily 
on the Island's service organisations. They have donated 
such things as the Ambulance, hospital beds, Baby Clinic , 
Intensive Care Unit, etc. The laboratory has been greatly 
assisted by the Lions Club, and through this organisation 
has recently acquired a new Olympus microscope and two 
Ames glucometers. In turn, I have helped the Lion 's Club 
with a diabetes survey of the Island. I was assisted by the 
Matron and two nursing sisters. and between us we did 
blood sugars and blood pressures on 773 residents in a day 
and a half. We must have covered just about the entire 
adu lt population and it was an interesting and worthwhile 
exercise, although very hard work. We picked up two 
definite diabetics, a number of borderlines and quite a few 
hypertensives. 

The most recent acqu isition by the laboratory is a new 
spectrophotometer with a small microprocessor. It is far 
superior to the old one and should enable me to expand the 
range of tests even further. Next on the list, I hope, is a new 
and bigger laboratory! 

Although it is only a small hospital catering for a small 
population, it is necessary to do a wide range of tests 
because of the Island's geograph ical isolation. Resu lts 
take three to four weeks to get back from Sydney (if they 
don't get lost) and f reight and courier charges make it very 
expensive to send tests away. On the other hand it can be 
very costly doing tests individually making it necessary to 
batch routine work as effectively as possible. Another 
difficulty is that of supp lies. It is essential to order 
consumab les well in advance and even then they can take 
months to arrive. Often the distributor will forget to write 
" Air Mail " on goods asked for by air parcel post and they 
will arrive a couple of months later on the boat. Or else 
airfreight wi ll be backlogged for up to eight weeks as the 
planes are fu ll and there is no room for fre ight. It is 
expens ive making toll calls and sending telexes trying to 
locate lost freight . One cannot just phone a neighbouring 
laboratory and borrow some reagent until supp lies arrive. 
Also it is very difficu lt to f ind out exact ly what is availab le 
from the different companies, and what advances have 
been made in the f ield of med ica l laboratory techno logy. 

The work here is interest ing and varied combining the 
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T and B cell testing: 
simplified with 
the new ORTHQ*·· · 
T Cell and B Cell 
Test Systemt 
Convenient-Ortho prepares the reagents, 
not you or your staff 
Uniform Reagents- Hybridoma technology 
helps insure identical quality 
Standardized Reagents-Components 
are optimized for each lot 
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NEW 
RELEASE 

New enzyme 
immune assay 

(EIA) 
for the 

detection of 
Chlamydia 

Trachoma tis 
Antigen from 

Urogenital 
Swabs. 

ABBOTT 
CHLAMYDIAZYME 

QUANTUM COMPATIBLE 

ACCURATE AND OBJECTIVE TESTING .... 
Sensitivity and specificity are excellent compared to tissue culture. Objective results are easily read on 
the quantum with auto-calculation and printout. Eliminates fluorescent microscopy and subjective 
visual interpretation. 

SIMPLE HANDLING, EASY TRANSPORT .... 
Specimen collection swabs and transport tubes are provided and there is no need for refrigeration, 
freezing or transport medium. 

DIFFERENTIAL DIAGNOSIS .... 
With simultaneous testing using Chlamydiazyme and Gonozyme (Abbott Lab's Enzyme Immunoassay 
for the detection of Neisseria Gonorrhoeae), a differential diagnosis can be made between C. 
Trachmatis and N. Gonorrhoeae. 

SAME DAY RESULTS .... 
Both Chlamydiazyme and Gonozyme give same day results and consistent results are ensured as the 
technical procedures are the same as for Abbott's other EIA tests. (Hepatitis Markers, Rubella, Aids 
etc.) 

Abbott Laboratories 
Auckland 63 Marsden Ave Mt Eden Ph : 694-425 
Diagnostics Division 
Wellington Astral Towers Main Street Upper Hutt Ph : 285-073 

or Circle 20 on Readers Reply Card. 
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different areas usually covered in private and hospital 
laboratories. I have been called upon to do some very 
strange things, many of which I know nothing about. For 
example, recently I was asked to identify mould growing in 
a can of beer and also to find a cause for the decimation of 
a local grower's tomato crop. Just prior to that I had to 
assist the Medical Superintendent in performing a post 
mortem on a green parrot, taking swabs and making blood 
fi lms. Neither of us rea lly knew what we were doing or what 
we were looking for. However the problem is that these 
sorts of things cannot be sent into Austral ia or New 
Zealand due to agricultural regulations. I also act as the 
local veterinary laboratory, test bore water for salinity as 
well as help the health inspector from time to time on water 
testing and food poisoning cases. 

Once a month we receive six units of packed cells from 
Australia and in return send them six units of whole blood 
from local donors. They screen and type these fully, use 
them then send us the donor cards so that we have on hand 
a good selection of types and screened donors in case of 
emergency. The local branch of the Red Cross Society 
assist and provide tea and biscuits while I take the bloo?. It 
is always an amusing, if busy, afternoon at the hospttal. 
One of the tremendous advantages of the job is the close 
commun ication with doctors, nursing staff and pat ients. 
This enables one to fol low a case from al l aspects and the 
doctors go to a great deal of trouble explain ing the c linical 
side of t he cases, discuss ing x-rays, EGGs etc. The pattent 
becomes more than a number on a test-tube. 

The major disadvantage is being the sole laborat?ry 
technolog ist on the island. If I am unsure of somethtng 
there is no·one to turn to and say " come and have a look at 
thi s and tell me what you think" . Also if I am sick I still have 
to front up if 1 am needed. There has been the odd occas ion 
when 1 have felt that the pati ent was in better conditi on 
than me. 1 am 'on ca ll " 24 hours a day, seven days a week 
although 1 am not ca lled in t hat often except perhaps on 
weekends. 1 cannot just take a few days off if I want to. The 
workload, approximately 500 procedures a month, ?oesn't 
warrant any additional staff but it would be great tf there 
was someone, perhaps retired or with a family, that could 
fill in occasional ly when required. 

Norfolk Is land is a lovely place to live - warm climate, 
nice beaches, clean air and plenty of recreation facilities . It 
is an easy, slow way of life with no queues, crowds or 
traffic jams - the speed limit is 50km/hour and th~ co~s 
have absolute right of way. Anybody here on holtday ts 
welcome to call in to the hospital at any time. 

LETTERS TO THE EDITOR __ 
Dear Sir, 

RE: Use of I or L 
A recent publication making a recommendation on the 

abbreviations for the quantity - litre has been brought to 
my attention. The pub lication the International Standards 
Organisation (ISO 1000) reads: -

" ... optional symbols are given for indicat ing 
the litre (I and L). While it has been past 
pract ice to use I as the symbol for the li tre and 
this symbol wil l be found in earlier Brit ish 
Standards. L is now preferred, and shou ld be 
substituted when the symbol for the litre 
occurs in the subsequent text. This avoids 
possi ble confu sion between the arabi c 
numeral '1' and the lower case letter 'I". 

It is my recommendation that the same system be used 
throughout New Zealand Laboratories and therefore the 
Upper Case L should be used as the symbol for the quantity 
litre. 

1 would appreciate it if this could be published in your 
journal. 

Yours sincerely, 
C.W. Small 
CHAIRMAN/SECRETARY 
JOINT COMMITTEE on Sl UNITS 

UNIVERSAL 
SPECIAL TIES LTD 
UNIT 3, 151 STODDARD RD. MT ROSKILL 

P 0. BOX 19-276AVONDALE 
TELEPHONE 698-027 

HISTOLOGY 
Cassettes; Filing Boxes; Microtome 
Cryostats; Sledge, Rotary and Motorised 
Bench Microtomes. 

BIOCHEMISTRY & 
HAEMATOLOGY 
Exetainer Blood Vacuum Collecting 
System; Pulsator Blood Gas Syringe; 
Cambridge Life Science Paracetamol 
Testing Kit; Slides; Seri-sep Concept of 
Serum/Plasma Separation. 

MICROBIOI.OGY 
Gentec Herpes II Test 

Dear Sir, 

SAMPLES AVAILABLE ON 
REQUEST 

or Circle 32 on Readers Reply Card. 

Pay Rates 
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1 hold the senior technologist's position in the hospital's 
Biochemistry department, designated level 2 of the Grade 
laboratory officer scale. 

With my family of three children and my present position 
on the salary scale, I qualify to receive help under the 
Family Care scheme for low income families. 

1 look forward to hearing the results of the Negotiations 
Committee activities. Yours sincerely, 

Steve Joyce Christchurch 

A.I.M.L.S. National Scientific Meeting, Hobart 14th-16th 
August 1985 

The National Scientific Meeting of the A.I.M.L.S. is being 
held in Hobart on the 14th-16th August 1985. There has 
been a lot of early interest shown in the meet ing and 
severa l overseas speaker have already been booked to 
attend. At this stage we are cal ling for proffered papers in 
all discip lines and abstract forms will be supp lied to any 
one interested. 

Reg istration forms wil l be avai lable from the Secretary, 
NZIML T, Haem Dept, Christchurch Hospita l, Christchurch 
or from the Con ference Secretary from early March. 

The direct air link between Christchu rch and Hobart 
along with discount advanced paid fares make for an 
attractive proposition. T.A.A., official carrier to the meeting , 
will be pleased to discuss these matters via their 
Christchurch office and will also be able to supply details 
of many pre and post meeting Tasmanian tours that are 
available. 

Address for correspondence: 
The Secretary, 
A.I.M.L.S. National Scientific Meeting, 
Pathology Dept, 
Launceston General Hospital , 
Tasmania 7250 



...... 
Toxoplasma 
gondii in the 
spotlight! 

(Treponema pallidum, too!) 

We just did! 
Bio Merieux is a range of antigen 
prepared slides for a series of 
parasitic organisms notably as far as 
New Zealanders ar~ .concerned TOXO 
·SPOT IF (Toxopla·smii Gond.ii) and 
Trepo ·SPOT IF (Treponema pallidum 
for diagnosis and prevention of 
syphilis. 
SPOT IF slides giveJou results in 1 v. 
hours and are store in airtight 

circle 77 on the readers reply card 

sachets for storage at 4°c with the 
number of organisms, their 
morphology and reactivity, 
standardised. 
SPOT IF ·Immunofluorescence for 
Toxoplasma Gondii and Treponema 
Pallidum. 
Just What You'd Expect from Bio 
Merieux available from K.M.S. 

~ bioMerieux ~ 
'-' Laboratory reagents and products ~ 

Kempthorne Medical Supplies Ltd. P.O. Box 1234. 79 Carlton Gore Rd. 
Auckland, New Zealand. Ph. 775·289. TX: KMS NZ 2958. 
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INSTITUTE BUSINESS 
Office-Bearers of the N.Z. I.M.L.T. 1984-85 
President 
C. Campbell 
Laboratory, Palmerston North Hospital 

Past-President 
A.F. Harper 

Vice-Presidents 
K. McLoughlin 
W.J. Wilson 

Secretary 
B.T. Edwards 
Haematology, Christchurch Hospital 

Treasurer 
D.M. Reilly 
Diagnostic Laboratory, Auckland 

Council 
M. Young, D. Pees, J. Elliot, J. Parker, P. McLeod 

Editor 
D. Dixon-Mclver 
Biochemistry Dept., National Women's Hospital, Auckland. 
or the Editor, P .0. Box 35-276, Auckland, 10. 

Membership Secretary 
Margaret Young 
Laboratory, Waikato Hospital, Hamilton. 

Senior Members Honoured 
At a recent meeting of the Council of the NZIMLT, Joan 

Byres and lan Cole, both of Auckland, were elected 
Honorary Members of the NZIMLT. Our congratulations to 
them on receiving this honour in recognition of their 
services to the profess ion. 

Joan Byres 
She commenced medical laboratory technology in 1937 

at Auckland Hospital. Joan qualified then travelled to 
England where she worked with Daisie McFarlane at 
Radcliffe Infirmary and also at Hammersmith Postgraduate 
Medical School. On returning to Auck land Hospital, Joan 
became the Haematology Charge Technologist. Then in 
1945 moved to Greenlane Hospital laboratory as Charge 
Technologist; Dr Gilmore was the Senior Pathologist with 
Drs Cairns and Doyle. During this time she was on the 
committee of the NZ Bacteriologists Association (now the 
NZIMLT). In 1949 Joan joined the private pathology practice 
of Dr Fowler which evolved into Diagnostic Laboratory. In 
recent years Joan has been the laboratory Purchasing 
Officer. 

lan Cole 
Qualified C.O.P. in 1949 after training at Auckland 

Hospital. lan was placed in charge of various departments 
before being appo inted Charge Technologist at 
Midd lemore Hospita l Laboratory . In 1952, lan was 
appointed Charge Techno log ist at Greenlane Hospita l with 
approx imately 6 staff under him. He developed many 
methods specifica lly for the laboratory requirements at 
Green lane Hospi ta l such as techniques for the sterilizat ion 
of heart valves. lan served as Junior member of Counc il and 
on various sub-committees over the years as well as many 
committees for the Auckland Hospital Board , in part icular 
those on laboratory education and the Marion Davis 
Library. He wrote papers on many aspects of laboratory 
procedures including laboratory management and safety. 
In 1981 , lan was presented with an award for outstanding 
service to Greenlane Hospita l. He retired in 1984 as Senior 
Principal Technologist to the Auckland Hospital Board. lan 
is now ab le to devote time to his other interests - art, 
antiques, gardening , freemasonry and his passion for 
cricket ; he has acted as cricket administrator on many 
overseas tours. 

Membership Fees and Enquiries 

Membership fees for the year beg inning April 1, 1985 are: 
For Fellows - $45 

For Associates - $45 

For Members - $30 

For Non-practising Members - $20 

All membership fees, changes of address or particulars, 
applicat ions for membership or changes in status shou ld be 
sent to the Membership Secretary at the address given above. 

Members wishing to receive their publicat ions by airmail shou ld 
contact the Editor to make the necessary arrangement. 

Report to the NZIML T of the Meeting with the 
Health Service Personnel Commission held in 
Wellington on 16th·October 1984. 

The NZIMLT was represented by John Elliot, Colvin 
Campbell and Walter Wilson and the meet ing was attended 
by approximately 10 other health employee organisations 
and a representative from the Ombudsman's Office. 

The meeting was chaired by Mr Henry Smith, Chief 
Executive Health Service Personnel Commission who 
opened with a discussion on the new procedures for setting 
and reviewing gradings. 

Section 26 - The establishment and Review of Graded 
Positions. 
1) The commission staff will set grades for new 

positions. 
2) Reconsideration of any established positions may be 

requested by submission to the Commission by a 
Hospital Board at any time throughout the year. The 
subm issions are to be in narrative form and not 
necessarily restricted to any particu lar proforma 
design. 

3) If the Hospital Boards do not receive a favourable 
resu lt they may resubmit the request as many times 
as they consider necessary or appropriate until they 
receive a sat isfactory rep ly. 

4) The emphasis is on grad ing posit ions and not 
ind ividua ls and he cons iders the Commiss ion staff is 
better equipped to undertake this task than a 
commi ttee such as our old grad ing review commi ttee 
and that to inc lude employee organisations at this 
stage would be inappropriate. 

5) By not having an annual reminder perhaps abuse of 
the rights of review might be lessened ; also it will 
relieve the workload during Apri l to July produced by 
the old annual review. 

6) Employee organisations can inform the Commission 
of anomalies they consider exist in a particular 
establishment, hospital board or nationally without 
prior reference or consultation with the Hospital 
Board's in the hope of gaining a review. The 
commiss ion will make available upon request al l 
grading structures. 
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Function and composition of Technical Committees. 
1) These are to be ad·hoc and not Standing 

Committees. 
Members will be chosen by Commission staff who 
will not normally consult the employee organisation 
but will probably appoint Health Servi ce staff from 
the occupational group under review. 

2) These Techni ca l Committees will be used when it is 
considered necessary to review a number of graded 
posit ions; a general review of an occupat ional c lass 
or a review of grading steps or procedures. 

3) Broad banding is out in principle and if specific 
problems exist then a general review of the 
occupational group's grading structure will be 
undertaken to attempt to produce a more appropriate 
structure. 

Section 27 - Individual Rights for Review of Grading 
1) Because of the new Act everybody can as of the 1st 

April seek a personal reconsideration. 
2) Personal reconsiderations are to be sent directly to 

the Commission and not necessarily through the 
employing Hospital Board but it is probably good 
practice and common courtesy to inform the Board 
of the app lication. The Commission is required to 
consu lt with the Board before making any decision. 

3) It is not clear whether the 5 year interva l is for a 
person in a part icular posit ion or a person 
irrespect ive of the position e.g. if they change to a 
new job having recent ly had a personal appea l they 
might not be eligible for another personal appea l 
until the 5 year period has elapsed . 

4) The Commission will disclose its reasons for rulings 
at all stages and not only when required under the 
Act. 

5) People making applications to the Grading Review 
Committee or the Appeal Board must consider the 
use of practiced counse l as the Commission will be 
usi ng practi ced counsel. The commissions policy 
will be to make a part icular Comm ission staff 
member responsible for a decision right from the 
init ial app licat ion through to the Appea l Board if the 
claim is pursued that far. 

6) It must be emphasised to all Health Service 
employees the need to present a sound and full case 
in any claim for regrading . 

General 
1) The Commission being the ultimate employing 

authority will make a final decision on any matters 
referred to it. 

2) Any Health Service employee can individually 
petition the Commission if not satisfied with a 
Hospital Board 's ruling. This will not be promoted by 
the Commission as it prefers any such request to be 
channelled through the appropriate employee 
organisation. 

3) He emphasised that the Commission is independent 
of the Health Department and Hospital Boards and it 
has the statutory responsibility for the maintenance 
of appropriate conditions and salaries etc for Health 
Service employees and therefore the ir decisions will 
not necessarily be influenced by the f inancial 
situat ions of indiv idua l Hospital Boards and to some 
extent Health Department policy. He emphasised 
that this will be the policy part icu larly when 
reviewing individual applicat ions and clearly if an 
applicant meets the workload and responsibility 
criteria etc of a higher graded position then it will be 
encumbent on the Board concerned to pay the higher 
grade or change the workload etc. 

Conclusions 
While Mr Smith expressed a desire for co-operation and 

improvement in relations it was to be realised that virtually 
all of his staff are people who have transferred from the 
Health Department and indeed will be familiar faces to all 
of those involved in negotiations and dealings with the 
department. 
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However, because of its statutory existence and whereas 
in the past the State Services Commission technically had 
the same responsibility but apparently did not wish to 
exercise their rights, it may be easier to enforce negotiated 
decisions through the Health Commission than has been 
the past practice. 

Subsequent to the meeting with the Commission an 
informal meeting was ca lled by the employee groups 
present at the meet ing to discuss common pract ice and 
po licy. 

One of the principal points of concern was that by 
submitting each claim in comp lete iso lation without regard 
or discussion with any other group we are playing into the 
hands of the employing authority who can then play one 
group against the other to their advantage and it was felt 
we will have to put aside many of our suspicions, 
parochialism, sceptism etc and generally co-operate much 
closer with each other prior to the lodging of claims so that 
on those issues where we have a common interest we can 
present a united front. 

The nurse's representative also advised the meeting that 
he had recently recirculated all of the employee groups 
regarding the DG48 committee to seek their advice as to 
whether they wish this committee to continue to function 
and indeed it was intimated by Henry Smith that the 
Commission would we lcome a un ited approach for 
negot iations of DG48 and would do all that they cou ld to 
see that such an informal group be lega ll y recogn ised. 

NEGOTIATIONS 

W.J. Wil son 
Vice Pres ident 

The Negotiations Committee of the NZIMLT lodged a 
sa lary claim on behalf of medical laboratory workers with 
the Health Servi ce Personnel Commi ssion late last year. 
Printed below is the c laim and then a report on the 
response. 

The Claim 
Dear Sir, 

The fo llowing sa lary claim is submitted on beha lf of the 
NZIMLT. For your informat ion the members of the 
Negotiations Committee are -

Mr B.W. Main Dunedin 
Mr C. Campbell Palmerston North. 
Mr W. Wilson Auck land 
Mr J. Elliot Wellington 
Mr P. McLeod Nelson 

(1) Extensive revision of the wording of H.S.19 is required 
to bring it up to date. For this purpose the current salaries 
at 10.11.81 have been left out in order to reduce bulk. 
Changes to the wording are highlighted in pink, deletions 
will be obvious by reference to the present printing or by 
bracketed comment. Many of the changes are brought 
about by the introduction of the Health Service Personnel 
Commission as the employing authority and its role in the 
grading of positions. Others relate to changes in the 
Medical Laboratory Technologists ' Board regulations of 
1982. The final draft will of necessity have to await the 
outcome of negotiations on the sa lary claim. The revised 
H.S.19 is appended as a separate schedu le. 

(2) Salaries 
(a) Graduate Technologist Scale 

The basic rates for this sca le are Grades I and II of H.S.51 
Sc ient if ic Offi cers. We have ascerta ined that there are still 
four people on thi s sca le and they should be protected by 
bringing the scale into line with H.S.51. Agreement was 
reached between us in 1981 on the foll owing scales. It is 
essential that it be reiterated that no new appointments be 
made to the scale after 1978. 

(i) 22,340 
20,969 
19,643 
18,320 
17,660 

10.11 .81 + C.O.L. Allowance 
(ii) 17,001 

16,342 
15,672 
15,074 
14,489 
14,046 
13,434 
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(b) Grade Laboratory Officers 
It is a matter of serious concern to the Institute and 

.Charge Technologists that some senior grade positions are 
not attracting suitable applicants and that application for 
trainee positions are markedly reduced from previous 
years . We be lieve that these factors are direct ly re lated to 
poor sa lary prospects for Medical Laboratory 
Technolog ists. As a result of the Health Service Personnel 
Commission assuming responsibility for grading in the 
service and the move to grade positions rather than 
persons we be lieve that it is essent ial to recognise the 
merit provision for a higher sa lary than Grade 5 as a 
substantive Grade 6. Persons current ly holding positions 
which have been awarded the merit step should have their 
position conf irmed as Grade 6. A proposed sa lary sca le 
wh ich wi ll improve salary prospects and help to retain and 
attract registered technologists to the profession in 
out lined below. 

10.11.81 + C.O.L. Proposed Scale 
+ C.O.L. 

Merit 29,758 Grade 6 32,741 
5 28,175 5 31,233 

26,888 30,008 
4 25,999 4 29,162 

24,909 28,123 
3 24,020 3 27,277 

22,931 26,239 
2 22,040 2 25,391 

21 '150 24,543 
20,162 23,602 
19,271 22,863 

(c) Staff Medical Laboratory Technologists 
The duties and respons ibil ties of Staff Techno logists is 

inadequately recognised and many are being lost to the 
hospital service. Th is has a direct bearing on experienced 
personnel being available to app ly for grade positions. It is 
proposed that an addit ional increment be added to the 
sca le in addition to its upgrading in terms of sa lary which 
w ill help to retain staff and allow addit iona l experience to 
be gained in their particu lar specialty. 

10.11.81 + C.O.L. Proposed Scale 

18,638 
17,982 
17,492 
16,859 

(d) Sole Charge Allowance 

+ C.O.L. 
21,859 
21,235 
20,767 
20,165 
19,564 

The Institute seeks an allowance of $750 p.a. for Sole 
Charge Grade Laboratory Officers. We contend that the 
duties and extra responsibilities of such persons has not 
been adequately compensated under the procedure for 
grading positions. Th is has not recognised the additional 
respons ibil ties of the Grade Laboratory Off icer where no 
Pat hologist is ava il ab le for consultation nor the 
multidisc iplinary nature of the workload. Comparable 
graded staff in larger laboratories can refer to a Pathologist 
or their Charge Techno log ist as required and are generally 
work ing in a single discipline. In add ition the so le charge 
person is requ ired to be "on ca ll " for very considerable 
periods which while partially compensated for by the on 
ca ll allowance nevertheless adds to st ress and places great 
restrictions on their out of work movements. 

(e) Laboratory Assistants 
The present system of determ ining entry to the Senior 

Laboratory Assistants scale is cumbersome and creates 
anomalies. It had been our content ion that the Grading 
Committee regulat ions should not have been extended to 
cover Laboratory Assistants. Now that " pos itions " are 
graded it is no longer appropriate for laboratory assistants 
entry to the senior sca le to be based on " personal " 
grounds. 

We contend that a system of ent ry to the sca le based on 
qualifications is more appropriate and that positioning 
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within both sca les shou ld·· be the prerogat ive of the 
employing hospital board . 

We have outlined on many occasions the problems 
associated with laboratory assistants who gain the Q.T.A. 
qual ification but are being paid the minimum adult 
allowance and have sought to have the situat ion rectified 
so that they receive a financial reward for the qualifi cat ion. 
Simi larly we have argued that a laboratory assistant with 
the NZCS qualification is entitled to receive the salary 
increments above the minimum salary for NZCS which is 
automatic for trainee techno lgists and for all such persons 
in the State Services. 

Blood Transfusion Services throughout New Zea land are 
pursuing a po licy of employing Registered or Enrolled 
Nurses. These persons are class ified as laboratory 
ass istants under H.S.19. The Sen ior Laboratory Assistant 
scale is not adequate to compensate Reg istered Nurses in 
those positions where wh ilst they are not strict ly carry ing 
out nursing dut ies they are making clinica l decisions as to 
donors' suitab ility to give blood in add ition to their 
ph lebotomy duties. In add ition they are requ ired to 
supervise donors connected to blood separat ion machines 
for obtaining platelets, granulocyte concentrates, 
plasmapheresis, etc. 

We propose therefore that the Laboratory Assistant 
sca le shall remain unchanged and that a new Senior 
Laboratory Assistant scale be introduced with el igibility for 
entry based on the laboratory qualifications of QTA and 
NZCS and the nursing qualifications of Enro lled Nurse and 
Registered Nurse. The justification for extend ing the scale 
to $18275 p.a. lies in H.S.21 District Nursing scale to which 
nurses employed in transfusion services should be entit led. 
A laboratory worker would take ten years post·OTA 
qualifi cation to reach this sa lary. We do not expect that 
many would reach that position but it improves their 
prospects. This may have a bearing on whether the 
proposal by laboratory assistants in the Auckland area to 
form an industrial union is carried forward . 

Laboratory Assistant 
10.11.81 + C.O.L. 

(unchanged) 
14,447 
14,026 
13,546 
12,989 
12,145 
11,026 
10,217 
9,360 
8,503 
7,646 U.E. 
6,995 S.C. 
6,475 
5,726 
5,318 

Proposed Senior 
Laboratory Assistant 

+ C.O.L. 

18,275 
17,863 
16,455 
15,592 
15,011 
14,447 
13,411 
12,989 
12,145 
11,026 

NZCS 
Reg. Nurse 

QTA, Enrolled 
Nurse 

Advancement within the sca les is by automatic 
prog ress ion or by acce lerated progression as determined 
by the employing board. 

(3) CONDITIONS 
(i) Hours of Work 

The Inst itute seeks a reduction in the hours of work for 
laboratory workers. This is sought to reduce the amount of 
stress being experienced and to reduce the exposure of 
workers to infectious diseases notably Hepatit is B and 
A.I.D.S. 

The effects of stress on laboratory workers is we ll 
documented overseas and has been discussed in 
concil iation in previous meetings . New Zea land 
laboratories are no different to those overseas in this 
regard . Add itiona l contributing factors in larger hospita ls 
have been the introduction of 16 or 24 hour shifts with their 
disruptions to life styles, and the demands by intensive 
ca re units which result in onerous cal l back duty where ful l 
24 hour coverage is not possible. 
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The dangers of infection to the above diseases cannot be 
over emphasised. Currently there is little or no protection 
provided for laboratory staff handling routine blood 
samples. Experience recently overseas has shown that 
massive expenditure on such items as Laminar Flow 
Cabinets will be required to protect staff. We believe that it 
is necessary to reduce exposure immediately by a 
reduction in working hours. 
Proposed Clause: 

Hours of work "Ordinary weekly hours of work shall 
be 7 hours per day worked on 5 consecutive days. 
Each dail y duty shall be cont inous except for 
interruptions for meal periods and rest breaks." 

(ii) Part- Time Employees Call Duties 
There is no provision in H.S.1 9 for part-time workers 

undertaking ca ll dut ies. A provision simi lar to that 
contai ned in H.S.16 (X Ray workers) would overcome any 
prob lems in this area. 

Proposed wording: 
Overtime and Penal Time : Standard H.S.48 except that: 

1. Part-time employees (call -backs) -
Overtime rates will only apply where the part-time worker 
has worked in excess of 7 hours per day or 70 hours per 
fortnight. Where part-time workers are part of an official on 
ca ll roster and are ca lled out from their place of residence 
in emergency circumstances, then they shall be paid on the 
basis of a min imum of 3 hours at appropriate rates. The 
length of the call would be measured in respect of actual 
time worked only, except that outside of the normal hours 
of duty (i.e. 8.00 am to 5.00 pm Monday to Friday) the length 
of the call would be measured in respect of actua l time 
worked and reasonable travelling time from the place of 
residence. The minimum payment prescribed sha ll app ly to 
each recall , except that: 
(1) call-outs commencing and finishing within the 

minimum period covered by an earli er ca ll -out shall 
not attract any add itional payment; 

(2) where a ca ll -out commences before and cont inues 
beyond the end of a minimum period for a previous 
call-out payment shall be made as if the employee 
had worked continuously from the beginning of the 
previous ca ll-out to the end of the latter ca ll-out. 

(ii i) Transpori to work before and after cessation of Public 
transport 

There is provision for a laboratory worker to be 
reimbursed for actual and reasonab le expenses for 
transport when called out outside normal hours. The 
Standard H.S. 48 transport allowance applies at other 
times. Laboratory workers are required to take taxis home 
when completing shifts at midnight for personal safety 
reasons. The transport allowance does not cover the taxi 
fare. This also appl ies to workers commencing shifts at 
midnight and at weekends. These workers are thus 
penal ised for undertaking shift duty which in itself can be 
onerous in that the majority of the work is urgent. However 
our chief concern is for the safety of our members. In the 
Auckland Blood Transfusion Service over 90% of workers 
have been accosted when leaving work at midnight. 

In add ition difficulties are being experienced by some 
Transfusion Serv ice staff in being provided with 
appropri ate accommodat ion and meals while on mobile 
blood collections. In order to overcome these problems we 
suggest that the Transport Allowance provision be 
amended to include the fo llowing clauses: 
TRANSPORT ALLOWANCE 

Present H .S.1 9 and H .S.48 except that - Any worker 
required to commence work after the cessation of 
public wheeled traffic or before the ordinary time of 
starting such traffic , and any worker who may work 
continuously until after the cessation of public 
wheeled traffic and cease work before the ordinary 
time of starting such traffic, shall be conveyed to or 
from his/her home at the expense of the employer or, 
if he/she uses his/her own transport, he/she shall be 
paid at the standard mileage rates. 
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We would point out that these provisions have applied 
for years to Domestic workers and Hospital Orderlies. 

MISCELLANEOUS TRANSPORT PROVISIONS 
The following miscellaneous transport provisions sha ll 

app ly: 
(a) A laboratory worker employed in an institution who is 

required to undertake duty for an indefinite or 
extended period in another institution or location, 
shall be transported to that institution or location 
with his luggage at the board 's expense. 

(b) Where a board requires a laboratory worker to work 
temporarily at an institution or locat ion other than 
where he is normally employed, and this requirement 
results in add itional daily transport expenses for the 
worker concerned, the board shall reimburse the 
worker the actua l and reasonab le add itional 
transport costs incurred. 

(c) Where a laboratory worker is required to work 
temporaril y at an institution or location other than 
where he is normally employed and accommodated, 
the board shall either provide transport each way 
each day, or reimburse the worker the actual and 
reasonab le accommodat ion costs incurred. 

(d) Travelling time on the following bas is may be paid in 
the circumstances provided for in subc lauses (b) and 
(c) above, when the time occupied in travelling to the 
new institut ion or locat ion exceeds that normally 
occupied by a laboratory worker in travelling daily to 
and from his normal place of em ployment: 
(i) Travelling time falling within the normal hours 

of duty shall be regarded as time worked . 
(ii) Travelling time fa lling outside the normal 

hours of duty sha ll be paid for at T1 rate, but 
will not count toward s the computation of 
daily or weekly overtime payments. 

(iv) Uniforms and Protective Clothing 
The present Standard H.S.48 provision is inadequate in 

present working conditions following the introduct ion of 
stringent safety rules in all laboratories as a resu lt of 
inspections by TELARC. Workers are requ ired to wear 
su itable footwear and c lothing for safety reasons. Many 
workers in Blood Transfus ion Services and venipuncture 
services are requ ired to wear standard uniforms and 
footwear. For these reasons a change to the cond itions 
app lying to the nursing sector is sought and is as follows : 

UNIFORMS AND PROTECTIVE CLOTHING 
(1) This clause shall apply to all laboratory workers. 

(a) Where a board requires a laboratory worker to 
wear a particular uniform, this shall be 
supplied free of charge but shall remain the 
property of the Board. Su itable protective 
clothing shall also be provided at the board 's 
expense where the duty involves a risk of 
excess ive so iling or damage to uniforms or 
personal clothing. 

(b) The term un iform shall inc lude uniform 
dresses, trousers, tunics, caps , cape, card igan 
or woollen jacket. 

(c) All items of uniform c loth ing suppl ied by the 
board shall be laundered or dry-c leaned at the 
board 's expense, as and when required. Each 
case is to be determined on its merits by the 
board concerned. 

(d) (i) \f\/l:lere a board requires a laboratory 
worker to wear a particular type of shoe, 
two pairs shall be supplied free of 
charge to every whole-time worker or an 
allowance of $79.84 shall be paid in lieu. 

(ii) Six pairs of duty socks, stockings or 
panty hose shall be supplied free of 
charge or an allowance of $17.94 p.a. 
shall be paid in lieu. 

(iii) In the case of a laboratory worker who is 
employed part-time, a proportionate part 
of these allowances shall be paid as 
applicable. 
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(e) Damage to Personal Clothing - A laboratory 
worker may, at the board 's discretion, be 
compensated for damage to personal clothing 
worn on duty, or reimbursed dry-cleaning 
charges for excessive soiling to personal 
c lothing worn on duty, provided the damage or 
so iling did not occur as a result of the 
employee's neg ligence or fail ure to wear the 
protect ive c loth ing provided. 

(v) Meal Periods and Rest Breaks 
Laboratory workers particularly in cross matching 

laboratories are frequently unable to leave for a meal break 
because they are required to continue with the preparation 
of blood for transfusion. It is contended that such persons 
should be compensated by additional payment until a meal 
break can be taken. There is a precedent for this in H.S.21 
Nursing Occupational class. 

Suggested wording: 
Standard H.S.48 provided that any laboratory worker 
unable to take a meal break after 5 hours duty shall 
be paid at time·half rate in addition to normal salary 
from the expiry of 5 hours until the time when a meal 
break can be taken. 

Yours faithfully 
B.W. MAIN 
Chief Negotiator-

The Response 
Brian Main, the chief negoti ator, reports "The Institute 

Negotiations Committee met on 18. 1.85 and 29.1.85 with a 
sub-committee of the S.S.C.C. chaired by Mr T. Neilson. As 
ex pected most of our c la im had been decl ared 
" interservi ce". 
(1) H.S.19 is to be revised during the next few months by 

the Health Services Comm iss ion and will be referred 
to the Institute for comment. It is li ke ly that in the 
next salary round we wi ll be asked to accept a new 
hours of work clause to enable rostered shift work to 
be undertaken. 

(2) (a) The Graduate Technologist scale will be 
brought into line with Grades I and II of H.S.51. 
This will benefit 4 persons still on this scale. 

(b) (c) and (d) No offer was made to these 
proposals on the grounds that hospital boards 
had advised the Commission that no 
recruitment or retention problems were being 
experienced. Under the 1983 Amendment to 
the State Services Conditions of Employment 
Act the only criteria for an increase in sa laries 
is difficulty in recruitment or retention of staff. 
Our request for a substantive Grade 6 to 
replace the merit step was rejected on the 
grounds that this would constitute a salary 
increase of some 12% and that the Health 
Service Commiss ion Act allows for the grading 
of persons as we ll as pos it ions. 

It was claimed that persons in so le charge 
pos itions cou ld have their add it iona l 
respons ibilities recogn ised by the Comm iss ion 
in respect of their pos ition grading. Therefore 
no allowance was necessary. In order to test 
this assert ion, the Negot iat ing Commi ttee 
would recommend that charge technologists 
where there is no pathologi st should apply to 
the Commission to have their pos ition grade 
reviewed preferably with ·their hospital board 's 
support , but if thi s is not forthcoming on a 
personal basi s. 

(e) No offer was received in respect of the 
Laboratory Assistant scales but a working 
party will be set up to assess the duties and 
responsibilities of laboratory assistants in the 
hospital service vis a vis the DSIR M.A. F. This 
is to report back by 10.7.85. We have been 
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asked to submit names of senior technolgists 
one of whom will be chosen to act as a 
technical advisor. 

(3) (i) Our claim for a reduction in work hours was 
rejected on the grounds that there is no weight 
of medical evidence to suggest that laboratory 
workers are more at risk than other hospi ta l 
staff and that it would const itute a wage 
increase in excess of the Government 
guideline. 

(ii) Part-time employees (call backs). This claim 
was accepted with the hours of work being 8 
per day and 40 per week. 

(iii) Transport Allowance 
No offer. The Negotiations Committee is to 
approach the C.S.U. again to request that this 
be negotiated with the S.S.C.C. 
Miscellaneous Transport Provisions 
To be reviewed in conjunction with the working 
party assessing laboratory assistants. 

(iv) No offer except for item (e) which was 
accepted. 

(v) Meal periods and rest breaks 
No offer but the working party is to review this 
when undertaking the laboratory ass istant 
assessment. 

In spite of the very sp irited efforts of the Committee in 
negoti at ion it is disappoint ing that so li tt le has been 
ach ieved. It does illust rate however how diff icu lt it is to 
make any progress when the c laim is inter-service. There is 
some hope for progress in the laboratory assistant area as 
it was acknowledged that there are problems parti cularly in 
the Blood Transfu sion Servi ce and Mortuary areas. We are 
able to resume negotiations on or after 10.7.85 and the 
Annual General Adjustment will apply to all laboratory 
workers when f inalised." 

The Negotiations Committee recommends that: 
1) Laboratory Assistants should apply for entry to the 

Senior Laboratory Assistant scale once they have met 
the criteria of being on the top of the Laboratory 
Assistant scale for 12 months and hold the Q. T.A. 

2) all sole charge Graded Laboratory Technologists should 
seek a review of their grading if they consider their 
grading does not recognise their extra clinical 
responsibilities in the absence of a Pathologist. 

3) any laboratory worker who requires clarification of their 
position should contact any member of the 
Negotiations Committee. 



WILTON INSTRUMENTS 
A dil'ision of SMITH BIOLAB LIMITED 

WILlONS 
P.O. Box 31-044, lower Hutt, Phone: 697-099 
Private Bag, Auckland 9, Phone: 483-039 
P.O. Box 1813, Christchurch, Phone: 63-661 
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Tommorow's 
Technology Today 

Nikon's answer for better optical performance 
Nikon's CF (chromatic aberration free) optical system and short 
optical path between eyepeice/films and specimen improve optical 
performance and reduce flare. 

Variety of recording modes 
Twin camera ports are buil t into the DIAPHOT stand for automatic 
35mm photography, large format, cinemicrography and TV. 
Focussing and composing of photomicrography through the 
binocular head is possible. The DIAPHOT's heavy die-cast body 
incorporates a Nikon bayonet mount for direct attachment of a Nikon 
camera body, making 35mm photomicrography easier and more 
economical than ever. 

Enhanced ease of operation 
Engineered for sturd iness and reliability, the DIAPHOT provides 
maximum stability. The ultra smooth coaxial course and fine 
focussing mechanisms travel on roller bearings to move the 
nosepiece al lowing the stage to remain fixed (ideal for 
micromanipulation). 

The binocular tube is part of the main body and is equipped with 
a built-in turret assembly containing a focusable Bertrand lens (for 
phase centering) and dark slide prevents stray light from entering 
through binocoular during long exposures. 

Newly designed objects for DIAPHOT 
New high-performance CF Phase Objectives from 4X and 40X give 
a magnification range of previously unheard. For tissue culture, the 
new DL 20X and LWD DL 40X objectives have a thickness
correction ring for handling uncovered specimens as well as glass
covered specimens up to 2mm in thickness. 

More accessories to offer versatility 
As optional accessories, incubator, xenon and mercury light 
sources, epi-fluorescence, Nomarski DIC, specimen holders, 
electronic flash, etc., will fol low soon to make the DIAPHOT even 
more versatile. 

WATSON VICTOR UMITED 
BRANCHES AT -

P.O. BOX 11 80 - PHONE: 857-699 WELLINGTON 

AUCKLAND 
P.O. Box 1216 
PHONE 593-039 

CHRISTCHURCH 
P.O. Box 706 
PHONE 69-282 

or Circle 26 on Readers Reply Card. 

DUNEDIN 
P.O. Box 921 
PHONE 777-291 
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MEMBERSHIP SUB-COMMITTEE REPORT 
NOVEMBER 1984 

Membership 
Since our August meeting there have been the following 

changes: 

Membership as at 
09/08/84 

LESS Resignations 
17 

Death 1 

PLUS Membershi p 
App licat ions 18 

Lost Membership -
re-enrolled 5 

TOTAL 
MEMBERSHIP as 
at 19/11 /84 

1406 

18 

23 

1411 

Aug 84 Nov 83 

1378 1389 

27 6 

1351 1383 

55 39 

1406 1422 

Appl ications for Membership as at 14 November 
Miss T. Crosby, Tauranga; Miss P.O. Finch, Palmerston 
North; Miss K.M. Fitzgera ld, Tauranga; Miss C. Henderson , 
Auckland ; Ms H. Hobson, Nelson ; Mrs M.J. Howe, 
Aust ralia; Miss S.C. Keller, Christchurch; Miss M.R. Le 
Levre, Auckland; Miss K.H. Mavor, Oamaru; Mr C.J. 
McKenzie, Auck land ; Miss W.M. Pearce, Hami lton ; Miss 
J.A. Scott, Tauranga; Miss L.A. Scott , Palmerston North; 
Mrs J.A. Sisson, Christchu rch. 
Applications for Associateship 
Miss M. Nahna, Te Kuiti ; Mrs J.M. Nicholson, Wellington; 
Miss L.A. Tate, Auck land; Miss S.P. Robe rtso n, 
Christchurch. 
Resignations 
Mrs S. Darby, Palmerston North; MrT.K. Offord, Well ington; 
Mr A.N . Green, New Plymouth ; Miss A.T. Balkin, Auck land; 
Miss M. Martyn, Australia; Mrs T.M. Smith, Well ington; Mi ss 
L. Pearce, Tauranga; Mrs M. Scutts, Thames. 
Gone no Address or no Resignation Received 
Miss A.Y. Holmes, Mrs B.R. Li tt le, Miss L.M . May, Miss S. 
Fage, Mr C. E. Young, Mr T. Harris, Miss A.M. Rid ley. 
Deceased 
Mrs A.A. North, Auck land. 

CORRESPONDENCE ______ __ 

Dear Sir, 
I am in receipt of your letter of the 11th October 

inform ing me of Counci l's decision to grant me Fellowsh ip 
Status. 

I wou ld like to thank the Fellowship Committee and 
Counc il for this honour. 

Yours sincerely, 
Alan Harper 

Dear Sir, 
Thank you for your letter dated 11th October in which you 

inform me of the N.Z.I.M.L.T. Council 's decision to grant me 
Fellowship of the Institute. 

I wou ld be grateful if you would convey my appreciati on 
and thanks to the Counc il for their action . 

Yours faithfully 
Gi lbert Rose 

Dear Sir, 
I found your letter dated 4th October 1984 a very pleasant 

surprise and I would like to thank the Institute for the 
award. Incentives for technologists to become more 
professionally involved are few and far between and I would 
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like to commend the Institute on this policy. 
With the introduction of new technologies in the 

histopathology area, there has appeared a wealth of ideas 
for developmental work. There are immunoperoxidase kits 
commercia lly available that requi re evaluation, new 
histochemical techn iques to try, plastic section technology 
etc. I have tried to urge fellow technologists, using these 
technologies, to crit ically evaluate them, develop them and 
then " put pen to paper" and document their f indi ngs in 
their own Journa ls, so that we all can appraise and learn 
from thei r findings. Too often we hear " Oh, we had that 
same problem last year and thi s is what we did ... ". Why 
aren't these comments developed and published? 

I believe that the New Zea land Inst itute offers a valuab le 
incent ive to technolog ists to become more professionall y 
involved and I wou ld li ke to aga in thank you. 

Yours sincerely, 
Anthony F. Henwood 
Principle Science Officer 
Histopathology Department 
Dept of Veterans' Affa irs 
P.O. Box 1652 
Adelaide 5001 

Health Service Personnel Commission 

HSPC Circular 1984/35 
Chief Execut ives of Hosp ital Boards 

Dear Sir/Madam 
Classification and Grading 
Background 

The Health Service Personnel Act 1983 provides for the 
Health Service Personnel Comm ission to be respons ible for 
estab lishing, and conducting a regu lar review of, the 
c lass ifica tion and grading of position s or where 
appropriate, persons in the Health Servi ce. The relevant 
secti ons of the legislati on covering class if ication and 
grading are sections 26 to 29 and sect ion 40. They do not 
app ly to Medical Off icers or employees covered by awards 
or agreements under the Industrial Relations Act 1973. 

Section 26 sets out the respons ibi l t ies of the 
Commiss ion in conducting a review. These are to: 
(a) ascertain whether or not there is a need to adjust the 

scope and content of occupational classes, or the 
salary scale or grading pattern, or conditions of 
employment, of any occupat iona l class; 

(b) ensure that all posit ions are placed in the 
occupat ional class most close ly re lated to the nature 
of the duties involved; 

(c) for every posit ion in each occupational class 
determ ine a grade appropriate to the nature and 
re lat ive importance of the du t ies and responsibi li t ies 
of, and the level of skill required for, the position 

and ensure every person appointed to a position in the 
Hea lth Serv ice is placed in an appropriate occupat iona l 
c lass and graded according to the level of ski ll of 
respons ibility required to be exercised. 

To ass ist in determ ining the appropriate grad ings, the 
Commission may estab lish advisory/tech nica l committees. 
The Commission has dec ided that these committees will be 
ad hoc and will not include members nominated by servi ce 
organisations. 

Applications for Regradings 
A review of grading may be sought by either a board in its 

capacity as employer or by an employee. The distinction 
between the two is important in that while an employing 
board may lobby the comm iss ion to whatever extent it 
wishes, it has no recourse to any other body. The employee 
on the other hand has availab le under Section 27 of the 
leg islation the right to apply to the Commission for a review 
of grading of the position he occupies or his personal 
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grading if the position is not graded, if he has not applied to 
a Grading Review Committee constituted under Section 28 
within the preceding five years and there is scope for 
further advancement within his occupational class. 

On receipt of the application, the Commission is required 
to review the case and notify the employee in writing of the 
result of the review. 

Grading Review Committees 
If an employee is not satisfied with the Commission's 

decision, he may within 30 days request that his 
application be referred to a Grading Review Committee 
established by the Commission. The Grading Review 
Committee is to consist of an independent chairman and 
two members appointed by the Commission, one after 
consultation with the Hospital Boards' Association and the 
other on the nomination of the service organisation 
representing the interests of the employee whose 
application is being considered. 

Once the Grading Review Committee has completed its 
review of a grading, it may recommend to the Commission 
that the employer: 

decline to alter the present grading; or 
appoint the app licant to the pos ition at the new 
grading; or 
declare the position vacant and fill it in any manner 
authorised under the Act; or 
promote the employee to the new grade, where the 
position is not graded. 

If the recommendation of the grading review committee 
is accepted by the Commission, the Commission is 
requ ired to advise the employer of its decision, and the 
employer sha ll comply with that decision. The commiss ion 
is also required to send a copy of the grad ing review 
committee's recommendations to both the employer and 
the employee. 

The Commission is not required to accept the 
recommendation but where the Commission's decision 
differs from the recommendation the reasons for its 
decision must be sent to the employee and the employing 
board. 

Health Service Appeal Board 
Where the Commission's decision differs from the 

recommendation of the Grading Review Committee the 
employee may apply to the Health Service Appeal Board 
established under Section 30 of the Act. Any decision made 
by the Appeal Board is binding on the Commission, the 
employing board and the employee. 

Reviews of Grading 
The legislation requires that reviews of gradings be 

conducted on a regular basis. The commission has decided 
that this shall be by a continuous review rather than the 
once yearly system that applied in the past. Boards are 
therefore expected to regularly review the gradings of 
positions and employees where positions are not graded 
and there is provision in the determination for promotion on 
the basis of merit or some other criteria, and submit 
applications for regradings as the need arises. Reviews of 
gradings should only be requested when there is a 
substantia l change in the level of responsibi li ty vis a vis 
others in the same occupational group or where, in the case 
of personal grading there is clear evidence that the criteria 
set down in the determination has been met. 

In the case of Scientific Officers and Technicians, 
biennal reviews of gradings will st ill be carried out and a 
separate circular will set out the procedure to be followed 
for these employees. 

Submissions for Reviews 
Where positions are graded submissions must be based 

on the duties and responsibilities of the position. 
Submissions based on the personal qualities and 
attributes of the employee will not be considered. 

In cases where positions are not graded, and promotion 
is based on evidence of merit or some other criterion in the 
determination, the submission must be on the basis of the 
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determination requirements eg if working in a specialised 
area of work is a requirement then this must be shown. 

Hospital boards are expected to submit a well 
documented and argued case to alter an existing grading. 

Where positions are graded, the submission should 
cover the following areas: 
1. Job Content - an outline of the complexity and 

diversity of the position including the types of 
decisions the employee may be required to make, the 
degree of accountabi lity the employee has for those 
decisions and the consequences of making an error. 
It shou ld be made clear to whom the employee is 
directly responsible and what place that position has 
in the board's organisation. An up-to-date job 
description should be attached to the submission. 

2. Staff Management - the number of staff the 
employee is responsible for and their gradings and 
occupational groups. The authority the employee 
holds for staff selection, appointments and 
discipline including dismissal. The extent of the 
supervisory responsibility the employee exercises 
over staff (direct or indirect). Involvement in training , 
rostering and industrial relations. 

3. Financial Control - the delegations held for 
purchas ing goods and services. The degree of 
control the employee has over his or her own budget, 
and the amount of that budget. The degree of 
participation by the employee in compiling the 
budget. 

4. Participation in Policy Making and Planning - an 
outline of the planning the job requires in regard to 
the objectives, policies, programmes and procedures 
of the board and the influence the employee has in 
estab lish ing policies etc. Also the extent to which 
the employee is required to interpret Board policies. 

5. Communications - a broad outline of the level of 
contacts required of the employee. The types of 
peop le communicated with both within the boar<l and 
outside. 

6. Qualifications - the qualifications and exper.ience 
required for the position. 

7. Representational Role - the extent to which the 
position involves representing the board - what 
forums- role in such forums (member of committee, 
chairperson) - ability to commit board. 

If possible a comparison should also be made between 
the position and other positions within the board in the 
same occupational group having regard to the factors 
outlined. As the Commission in assessing gradings may 
only consider positions within the same occupational class 
comparisons made with other positions in the board 's 
service are invalid and should not be put forward as 
justification for a review. 

Where positions are not graded the submission should 
cover the requirements of the determination. Where merit is 
a criterion for promotion and it is undefined, the 
submission should demonstrate that: 

The employee has been on the maximum of the grade 
for at least 12 months. 
The employee is performing at a level higher than 
that normally expected of employees in that grade. 

Because of the range of occupational groups involved, it 
is not possible to li st every item that should be covered in 
every case. It may well be necessary for some positions to 
add information in order to cover all aspects of the job. 

It is appreciated that the procedures set out in this 
c ircular represent a significant change· over past practice. 
It will obviously take time for boards and the Commission 
to become familiar with the new system. The Commission 
will be very willing to assist and advise with any queries or 
difficulties which may be encountered by boards. Boards 
should not hesitate to seek clarification from the 
Commission on any points of doubt. 

Yours faithfully 
H.F. Smith 
Chief Executive 



South Pacific Immunology Laboratories 

Now available, an extensive range of New zealand 
manufactured antisera:-

* Human immunoglobulins 
complement 
coagulation proteins 
Acute phase proteins 
Albumin 
Transferrin 

* Animal proteins 
* Viruses 
* Affinity purified products 
* FITC and peroxidase conjugates 

""' I 
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Ready to use convenient pack sizes for small and large 
laboratories. 

Product, prices, catalogue available NOW. 

Med-Bio Enterprises Ltd. 

144 Ti Rakau Drive, Pakuranga 
P.O. Box 82-158, Auckland 
New Zealand 
Phone (09) 562-408 
Telex MED-BIO NZ 21057 

37 Therese Street , 
P.O. Box 33-135, Christchurch 
New Zealand 
Phone (03) 381-020 
Telex MED-BIO NZ 4873 

or Circle 27 on Readers Reply Card. 



IS TURNING 301Sdn DOWN IN '85 
WITH A NEW RANGE OF INVERTED 

MICROSCOPES 

FOR THE BIOLOGIST, THE LABOVERT 
The Leitz LABOVERT is a revolutionary new instrument offering large working 
distances and field of view in an instrument that is ergonomically designed. 
Operating similarity to a conventional Microscrope, the LABOVERT has stage and 
focus controls placed in a comfottable position tor the operator, eliminating 
fatigue. 
The LABOVERT can operate in brightfield, phase contrast, dark ground and with 
its soon to be released "Sister" Microscrope THE FLUOROVERT, interference 
contrast and fluorescence. Also available soon for use with the LABOVERT will be 
electronically operated Micromanipulators Outfits from approximately $7000.00. 

FOR THE METALLURGIST 
The Leitz META LLO VERT offers the convenience of a conventional Microscope to 

the scientist interested in examining solid materials in incident light. 
The METALLOVERT has a quick change lever for observation in darkground, a 

stage which can be orientated by 115~ inserting polarising filters, inbuilt 6v 20w 
halogen light source with regulating transformer, and can be fitted with any 

microscope camera in the Leitz! Wild range. Other techniques such as interference 
contrast can easily be fitted to the METALLOVERT, fitted with Leitz plano series 

objectives the field of view index of the METALLO VERT is 22.5 and can offer fast 
scanning to the operator. 

Outfits are priced from approximately $9,000.00. 

laboratory 
and routine 
microscope FOR THE TISSUE CULTURE SCIENTIST 

The Will WILL OVERT is manufactured by a Leitz subsidiary company Will Wetzlar 
GMBH, and offers an inverted microscope at a very economical price. 
The WILLOVERT can be fitted with bright field or phase contrast optics of the 
achromat or semi-planachromat type and has stage carriers for a large range of 
laboratory vessels. 
Fitted with a quadruple nosepiece and 6v 10w halogen light source, the 
WILLOVERT offers convenient viewing tor routine work in tissue culture. Outfits 
priced from $2, 000.00. 

INSTRUMENTS & SYSTEMS LIMITED 

Ph: WGTN 856-658 AUCK 794-091 CHCH 488-873 

or Circle 28 on Readers Reply Card. 
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S/TUA TIONS VACANT 

MEDICAL TECHNOLOGIST 
We have an immediate position for an experienced 

medica l technologist, preferably a microbiologist, however, 
persons qualified in other disc ipli nes should consider 
app lying. 

The posit ion is to take responsibil ity for Qua lity Control 
and at the same time become involved in a number of 
Research and Development projects that are ongoing. 

We are looking for a person that has the abil ity to work 
under pressure, show initiative and drive, along w ith 
working with a team that is involved in New Zea land's 
export drive. 

This is a new position. Removal expenses if necessary 
will be paid to the successful applicant. All other 
condit ions of employment wi ll be discussed during the 
interview. App licat ions in writ ing and in confidence to:-

The General Manager 
Biological Laboratories Division 
Smith Biolab Limited 
Private Bag 
Northcote, Auckland. 

FOR SALE 

All components and consumables etc. from a fully 
functional Haemalog 8 - Individual items for a fraction of 
new cost or an excellent price for an ail -in choice of 
components from the entire machine and spares. 

Contact: 
The Manager, 
Berry Biologicals, 
15 Greenbriar Ave, 
Wheelers Hill, 
Victoria 3150, 
Australia. 

Thank You 
The membership files of the NZIMLT will be 
transferred from the computer at Hamilton 
Medical Laboratory to a professional 
computer bureau, Online Bus iness 
Management Ltd in Auckland as from April 1st, 
1985. 

The Institute wishes to express its gratitude 
for the excellent service that the Hami lton 
Medica l Laboratory has provided for us over 
many years. Many thanks for a job well done. 

NEW PRODUCTS AND SERVICES 

MEDICAL LABORATORY WORLD 
Med ical Laboratory World is a monthly journal designed to 
assist medical laboratory technologists and scientists by 
providing regular up-to-date information on new techniques 
and equ ipment, plus topical articles on a wide range of 
subjects. It is available on a paid subscription basis. Any 
one wishing to take out a subscription circle 13 on the 
Readers Reply Card. 
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CLINICAL LABORATORY INTERNATIONAL 
Clinical Laboratory International is an international 

product tabloid that contains news of the very latest in 
equipment and products on the world market. This tabloid 
is now avai lable to members of the NZIML T free of charge. 
If you wish to receive the above pub lication circle 12 on the 
Readers Reply Card. 

BENCH-TOP REFRIGERATED CENTRIFUGE HAS MICRO 
CONTROL 

To be introduced to New Zea land in March, 1985 is the 
latest add it ion to MSE range of centrifuges; the Mistra l 
3000, a large capacity bench-top refrigerated machine 
which features micro-processor control. 

Offering a 3 1itre capacity (4 x 750 ml windsh ielded swing
out rotor) the Mistral 3000 has a true refrigeration system 
which gives full control over the range 0 octo 30 oc with any 
rotor at any speed. Top speed is 6000 rpm and a full 3 litre 
load can be run at 3660 rpm, giving a maximum RCF in 
excess of 3000g. The brush less induct ion drive unit is of the 
type normally found only in more expensive f loor-stand ing 
machines. 

Thanks to the microprocessor, the control panel ensures 
simple operation w ith digita l disp lays allowi ng al l 
parameters of a given ru n to be reproduced accurately. 

Safety featu res inc lude a lid interlock, a rotor in-balance 
detector and a heavy duty steel guard ring. 

A series of demonstrations throughout the country is 
being planned. Should you wish further information or a 
demonstration, please contact:- Kempthorne Medical 
Supplied Limited, P.O. Box 1234, Auckland. Phone 775-289 
or circle 5 on the Readers Reply Card. 

NEW DIMENSION IN ELECTRON MICROSCOPY 
Carl Zeiss are proud to introduce a new dimension in 

elect ron microscopy the revolutionary analyt ica l TEM, EM 
902. Including a fully integrated electron energy loss 
spec trom eter a nd exc lusive ca pability o f elec tron 
spectroscopi c imaging ESI, the new TEM enables for the 
first time in a series produced EM to analyse and image 
light elements improve image qua lity and contrast in thick 
sections or thin unstained spec imens and to obtain energy 
filtered diffraction patterns. 

These are just some of the most important 
characteristics of the EM 902 and of course conventional 
TEM is always possible. 

The EM 902 represents the key in decoding the 
abundance of information and secrets hidden in the 
electron beam after interaction with the specimen . 

For further information please contact: Carl Zeiss Pty. 
Ltd. , 4th Floor, Mayfair Chambers, The Terrace, Wellington 
or circle 7 on the Readers Reply Card. 



800 U/L 

700 U/L 

600 U/L 

500 U/L 

400 U/L 

300 U/L 

200 U/L 

100 U/L 

THIS 
AMYLASE TEST 
MEASURES UP! 

Pantra "E. 
Amylase 

DOES YOURS? 

Pantrak ™ E.K. Amylase provides 
specific, accurate results. 
• Specific results are assured for serum and 

urine because only a-amylase activity is 
measured. 

• Defined p-nitrophenyl glycoside substrates 
eliminate glucose interference and NADH 
coupled side reactions. 

Pantrak™ E.K. Amylase is easy to 
use. 
• The procedure requires no fi ltering or 

centrifugation. 

• No standard curve is requ ired. 

• Single vial formulation for simple batch or 
stat testing . 

• Extended linearity reduces repeat testing . 

Pantrak r M E.K. Amylase is flexible. 
• 10-minute endpoint or ?-minute kinetic 

methods in a single reagent system. 

• Can be used on automated analyzers. 
Application guides are available for most 
instruments. 

BEHRING 
~,JJJ-t 

Behring Diagnostics 
Hoechst New Zealand Limited 
C.P.O. Box 67 
Auckland 
Phone 33112, Telex 2338 

or Circle 29 on Readers Reply Card. 



---------------------If you would like more information on the Preza-Pak range, or if you would 
like a representative to call, please fill in the coupon and send to: 
Terumo, P.O. Box 13537, Auckland, N.Z. 

TERUMO CORP. SYDNEY: 54 Buffalo Road, Gladesville, N.S.W. 2111 Tel : (02) 808 2522 
TERUMO CORrORATION, Tokyo, Japan 
Sales Offices: Brussels/Frankfurt/Los Angeles/Maryland/Montreal/New Jersey/Panama/Paris/Singapore 
Manufacturing Plants: Belgium/U.S.A./Australla/Japan 

6) and TERUMO are reoistered trademarks: and PAEZA·PAK is a trademark of TEAUMO CORPORATION 

I would like: 

D More literature on Preza-Pak range 
OR 

D A representative to call 

Name: ................................................................... .. 

Address: ................................................................ . 

......................................... Postcode ...................... . 

or Circle 30 on Readers Reply Card. 






