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Human parvovirus B19: a review of the disease 
and diagnostic tools. 

Sheryl Young, FNZIMLS, Section Head, Serology, 
Canterbury Health Laboratories, Christchurcli · 

Abstract 
Parvovirus B 19, first discovered in 1975, is the on ly member of the 

Parvoviridae fam ily known to cause human disease. It has a worldwide 
distribution with an epidemic occurring every 3-4 years. Sporadic cases 
occur in all age groups. 

It has been identified as the causative agent of several distinct cl inical 
syndromes, including erythema infectiosum (fifth disease), adult 
arthropathy, hydrops foeta lis (with possible spontaneous abortion or 
sti llbi rth), and aplastic crisis in the immunocompromised or patients 
with underlying haematological disease. 

The laboratory diagnosis confirms and differentiates parvovirus B 19 
infection w ith its broad spectrum of symptoms from other diseases 
w ith similar manifestat ions. The demonstration of specif ic parvovirus 
B 19 lgM and PCR are suitable methods for the diagnosis of acute 
infection; however, the choice of diagnostic method is dependent on 
the cl inica l presentation. The disease and the re levant diagnostic tools 
w ill be reviewed. 

Key words: parvovirus B 19, diagnosis, PCR 

Introduction 
Parvovirus B 19 is the only known human pathogenic parvovirus. In 

1975 Yvonne Cossart and co-workers in Eng land reported the 
discovery of Parvovirus B 19 detected during routine screening for 
hepatitis B surface antigen, this was officia lly recognised by the 
International Committee on Taxonomy of Viruses, as a member of the 
Parvoviridae in 1985 (1). The add ition of "B19 "to the name was to 
prevent any confusion with human papil lomavirus. The B 19 strain is 
only known to infect humans but other parvovirus strains can infect 
non-human species (2). Understanding parvovirus B 19, its different 
clinical manifestations, epidemiology and pathogenesis is necessary for 
the application of diagnostic tools and for the interpretation of the 
results. 

Biological properties 
Parvoviruses are non-enveloped, 18 to 26 nm icosahedral viruses. 

The B19 genome is a sing le 5.5kb strand of DNA that encodes one 
major non-structural protein, two capsid proteins (VP1 and VP2) and 
severa l other sma ll peptides. The 3' end of the genome codes for t he 
structural proteins VP1 (84Da) and VP2 (58kDa) that are in the same 
reading frame. The entire nucleotide sequence coding for VP2 is 
contained w ith in that of VP1 that has an additiona l unique portion of 
227 amino acids. The capsid is composed main ly of VP2 with only 5% 
or less VP1. The 5' end of the genome codes for the non-structura l 
phosphoprote ins NS 1 and NS2. NS 1 is requi red for parvoviral 
replication. Elimination of the 5' end of the genome encoding NS 1 
causes t he rema ining 3' end encoding VP1 and VP2 to produce empty 
capsids. This characterist ic is being uti lised in the development of a 
vaccine. 

The virus binds to the P antigen or globoside in the human P blood 
group-system. P antigen is known to be abundantly expressed on 
erythro id cells (erythrocytes, erythroblasts, megakaryocytes, endothelial 

ce lls, placental cells, and foetal liver and heart ce lls) and is reported to 
be the cellular receptor for parvovirus B 19. P antigen is necessary for 
parvovirus B 19 entry into cel ls (3). Rare individuals w ho lack the P 
antigen are resistant to infection by parvovirus B19 (2). 

Parvovirus B19 is a very resistant virus, to lerating pH as low as 3.5 
and res isting denaturation at 56(C for one hour. The virus can however 
be inactivated by formalin, (-propiolactone and oxidising agents. 
Gamma irradiation wi ll also inactivate B 19 with 1 .4 mR producing a 
1 0-log 10 reduction in infectivity (1 ). 

Epidemiology 
Parvovirus B 19 has a worldw ide distribution. Epidemics occur every 

three to four years in temperate cl imates, usua lly in late w inter, spring 
and early summer. By age 15 approximately 50% of children are 
seropositive, with the rate stead ily increasing to approximately 90% in 
t he elderly (1 ,2,4-6). Of particula r risk of infection are popu lation 
groups involved in the care of ch ildren, such as teachers, day care 
workers and caregivers. 

Routes of transmission 
Parvovirus B 19 virus replicates in the upper respiratory t ract t hen 

spreads through the blood stream to the bone marrow where it targets 
early erythroid progen itor cells. The narrow cell specificity is determined 
by the receptor globoside (b lood group P antigen) found 
predominantly on erythroblasts and megakaryocytes. 

The virus causes a lytic infection resu lting in an abrupt cessation of 
erythropoiesis. This resolves spontaneously in about one week as 
antibody production begins (1 ,6,7). Although transmission is via the 
respiratory route, the virus can be found in serum and can therefore 
also be transmitted by blood and blood products. Because of its heat 
res istant properties, parvovirus B 19 has been transmitted by steam or 
dry heated factor VIII (1 ,5). 

Vertical transmission from mother to foetus during the viraemic 
phase of the disease is also recognised as a potential hazard to the 
foetus (5) . The effect on the foetus may be severe due to high red 
blood cell turnover and a deficient immune response. Virus particles 
have been detected in the foetal liver, thymus and myocardium (1). 

Clinical manifestations 
The clinical manifestations of parvovirus B 19 are largely dependent 

on the immunologic and haemotologic status of the host. 
Asymptomatic infections occur in approximately 25% of adu lts with 
clinical presentat ions ranging from acute self-limiting disease to chronic 
illness (1 ). The most serious il lnesses are during pregnancy, in patients 
with underlying haematological disease (e.g. sickle cell anaemia, 
hered itary spherocytosis, tha lassemia or chron ic haemolytic disease), 
and immunocompromised patients such as organ t ra nsplant recipients 
and pat ients with congenita l or acquired immunodeficiency (1 ,2,4-8). 
Parvovirus B 19 causes several well-defined cli nica l syndromes, namely 
erythema infectiosum, polyarthropathy syndrome, infect ion during 
pregnancy, and t ransient aplastic cris is. Other manifestations, such as 
t hrombocytopenia, neurological disease, myocardit is, and paroxysmal 
cold haemoglobinuria, have also been reported (1 ). 
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In general treatment for parvovirus B 19 infection is symptomatic, 
and supportive and dependent on the clinical presentat ion of the 
patient (6). Immunoglobulin from normal donors can be used in 
persistent parvovirus 819 infection in immunosuppressed patients (1). 

Erythema infectiosum 
Erythema infectiosum, or "Fifth disease", is a viral exanthem first 

described by Robert Wil lan in 1799, and subsequently named 
erythema infectiosum in 1899. Erythema infectiosum was f inally linked 
to parvovirus B 19 in 1983 when ant i B 19 specific lgM was detected 
by radioimmunoassay in the sera of 31 children with fifth disease (1 ). 

Erythema infectiosum is the most common clinical manifestation 
of parvovirus B 19; alt hough up to 50% of infected children and adults 
have sub cl inical or asymptomatic infection (2,5). During natural 
infection the incubation period is approximately 6 to 18 days. The 
prodromal illness lasts several days and is characterised by symptoms 
such as headache, myalgia, malaise, respiratory symptoms and 
somet imes nausea, vomiting and abdominal pa in. The classic 
" slapped-cheek" rash appears two to five days later, after the 
disappearance of t he virus from the circulation. This rash appears as a 
fiery red eruption on the cheeks, accompanied by relative circumoral 
pallor. The rash then spreads to the trunk and limbs fading from its 
erythematous maculopapu lar exanthemum, to its typically lacy 
appearance and subsiding over a 1 to 2 week period. Viral exanthems 
are common in chi ldhood and prompt recognition of parvovirus 
infection in children is important if the primary caregiver is pregnant (9). 

Polyarthropathy syndrome 
Arthralgia is present in approximately 10% of children w ith B 19 

infection. Adults, especial ly women, have a more severe second stage 
where the rash is more subtle or absent and the joint swelling and 
arthralgia more prominent. Joint involvement is usually symmetric and 
polyarticular, w ith the proximal interphalangeal and 
metacarpophalangeal joints most commonly affected. Duration of 
these symptoms is about 1 to 3 weeks, however 20 % of affected 
women may have persistent joint symptoms for 2 to 3 months, even 
up to 2 years (1 ,4,6). A higher proportion of children with juvenile 
rheumatoid arthrit is have evidence of parvovirus B 19 infection than 
healthy children (1 0). 

In the acute stage parvovirus B 19 can mimic rheumatoid a11hritis and 
this infection should always be considered as part of the differential 
diagnosis of patients presenting with acute arthritis. Parvovirus B 19 is 
not associated with joint destruction and does not require the 
immunosuppressive therapy prescribed for rheumatoid arthrit is. 

Infection during pregnancy 
Parvovirus B 19 may be transmitted to the foetus from the mother 

during the viraemic phase of the disease, causing anaemia, hydrops 
foeta lis, spontaneous abortion or stillbirth. About 4% of non-immune 
women acquire the disease during pregnancy, of which 30% w il l 
transmit the virus to the foetus. Of the pregnant women who transmit 
the virus to the foetus only 5 to 1 0% of infections w ill result in foetal 
damage (11-14). The majority of infections during pregnancy have 
favourable outcomes. 

The time of greatest danger to the foetus is in the f irst 20 weeks of 
pregnancy where the overall risk of foetal loss, after maternal exposure 
is 3.4 to 9% (2,4,5, 13). The risk of an adverse outcome of pregnancy 
to women infected after 20 weeks is reduced. Around 1 in 1 0 women 
infected before 20 weeks gestation wi ll suffer a foetal loss due to B 19 
infection (11 ). The interval between onset of maternal infection and 
diagnosis of hydrops foetal is ranges from 2 to 17 weeks. Spontaneous 
reversal of foetal hydrops is quite common. If the foetus survives foetal 

hydrops, the prognosis is good with usually no long-term sequlae. 
Infection often occurs without any adverse effect on the foetus and no 
evidence of increased risk of congenital abnormality over that of the 
general population (2,5, 11 , 12). 

Parvovirus shou ld be part of the differential diagnosis of non­
immune hydrops foetal is (NIHF), as 8 to 10 % of cases of NIHF are 
caused by parvovirus (2). Foetal transfusion may be life saving but the 
hydrops may spontaneously resolve without treatment. No definitive 
guidelines have been established for determining which foetuses 
require transfusion, as controversy still exists regarding the 
management of the foetus. Because of the risk associated w ith 
intrauterine transfusion it should be considered only in cases with 
severe foetal anaemia or signs of foetal compromise (2). Infection by 
parvovirus B 19 has recently been proposed as a causative factor for 
congenital red blood cell aplasia (2,5). 

Transient aplastic crisis (TAC) 
Transient aplastic crisis (TAC) is the abrupt onset of severe anaemia 

with absent reticulocytes. Aplastic crisis is a serious occasionally fatal 
consequence of parvovirus B 19 infection and may occur in individuals 
w ith underlying haemolytic disease as a predisposing factor, and may 
be the f irst presentation of th is disease. TAC may occur in either the 
viraemic phase or the secondary symptomatic stage of the infection. 
Haematologically competent patients show a varying degree of 
neutropenia and thrombocytopenia. Infection, however, in 
immunocompromised individuals may result in chronic disease (15-1 9). 

Patients w ith aplastic crisis or persistent infect ion should be 
considered infectious (5). Although viraemia is rare (an incidence of 1 
in 1,000 cases), infection may also be transmitted via blood and blood 
products (20). 

Diagnostic tools 
Diagnosis of parvovirus B 19 infections is dependent on the time of 

infection and the type of samples available. Serological assays to detect 
antibodies are routinely used to diagnose recent B 19 infections and to 
determine immune status. However, other diagnostic tools are also 
available, these can be divided into detection of the virus and serology. 

Detection of the virus 
Electron microscopy 

Parvovirus B 19 can be identified using standard negative staining 
electron microscopy methods. Identification is by direct visualisation of 
viral particles in infected tissues or serum (2). Electron dense material 
accumulates around the viral particles giving a negative contrast image. 

Specific viral identification may be confirmed using 
immunoaggregation with poly-or monoclonal parvovirus B 19 
antibodies (immune electron microscopy). The absence of excess 
endogenous parvovirus B 19 antibody is a prerequisite of successful 
immune electron microscopy. This method is most suitable for non-serum 
body f luids or t issues as the parvovirus B 19 antibody is not present in 
these samples in high titers (6). 

Combined pseudoreplica immunochemical staining is a useful 
alternative method as virus can be detected in various body f luids even 
in the presence of endogenous parvovirus B 19 antibody (6). 

These methods, although highly specific, are not suitable for routine 
diagnosis as they require special equipment and experienced examiners (6). 

Viral culture 
Parvovirus is difficult to culture in vit ro and does not grow in 

standard cell cultures used by diagnostic laboratories. Primary cell 
cultures of erythroid precursors derived from human foetal liver and 
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bone marrow or human erythroid leukaemic ce ll lines have been 
successfu lly used although the viral yield tends to be low (6). Parvovirus 
B 19 has on ly been propagated in four cel l lines; megakaryocytoblastoid 
ce ll lines UT7 and MB02, t he erythro leukemic ce ll line JK 1, and more 
recent ly in the erythroid ce ll line KU812Ep6 (21) . Because of the 
difficu lty in grow ing parvovirus, th is is not an option for the rout ine 
diagnosis of parvovirus B 19 infection (5). 

Detection of parvovirus 819 DNA 
As parvovirus B 19 can on ly be cu ltured by specialist t issue cu lture, 

presence of the virus can be demonstrated by the detection of viral 
DNA using nucleic acid detection methods. Viraemia can be detected 
using nucleic acid hybridisation assays, but in immunocompetent 
individuals B19 DNA is only detectable for 2 to 4 days (1). 

Synthetic oligonucleotide probes have been used in In Situ 
Hybrid isation Assay (ISH). ISH has been used for the detection of 
parvovirus B19 DNA in bone marrow cells, foeta l ce lls and tissues 
(5,6,22) 

Viral DNA is detectable by PCR for several weeks or months 
following infection and is a particularly useful test for diagnosing foetal 
infection, and infection in the immunocompromised patient 
(8, 13-16, 19,22-26). By the time hydrops is diagnosed in foetal B 19 
infection, lgM antibodies may no longer be detectable in the mother's 
serum. Consequently PCR testing of amniotic fluid for viral DNA is 
more relevant (14). 

The most sensit ive diagnostic tool for detecting parvovirus B 19 DNA 
is polymerase chain reaction (PCR) w ith or w it hout subsequent 
southern- blot hybridisation (14). These tests also have t he ab ility to 
detect B 19 virus DNA in different clini ca l specimens. The human 
parvovirus genome consists of a single strand of DNA of approximately 
5500 nucleotides w ith overlapping reading frames to encode its 
non-structura l proteins (NSP) and two capsid proteins VP1 and VP2. 
Various primers directed aga inst oligonucleotide sequences in both the 
non-structural and the viral capsid proteins have been used (6, 13-14, 
23-25,27). Samples that can be used for PCR are amniotic fluid, foetal 
blood, ascitic fluid, foetal biopsies, and placental t issues, w ith amniotic 
fluid being the most re liable specimen. Post mortem foetal heart, lung, 
and liver can also be used. For cellular or tissue samples, sample lysis 
and/or DNA purification is required. Serum has also been used with 
success in cases of chronic arthritis of recent onset and hydrops 
foetal is. Viral DNA is detected using either single step or nested PC R 
(5, 16). The presence of inhibitors to Taq polymerase in clinical samples 
may affect the sensitivity requiring a second round of amplification or 
nested PCR (6) 

Serology 
Serology is the mainstay of diagnosis of parvovirus B 19 infections. 

Parvovirus B 19 lgM appears approximately 7 to 14 days post infection 
and is detectable in 90% cases by the 3rd day of the aplastic crisis, or 
at the t ime of rash in erythema infectiosum. lgM rema ins detectable for 
2 to 3 months fo llowing infection, but may remain detectable for up 
to 9 months. lgG antibodies appear about 2 weeks post infect ion and 
persist for life (1 ,4-5, 7). 

During an acute parvovirus B 19 infection antibodies are produced 
aga inst the viral capsid proteins VP1 and VP2 (1 ,4,28). Both linear and 
conformationa l epitopes are produced. Although the ea rly antibody 
response is to the major capsid protein VP2 and then to the minor 
capsid VP1 , it is t he immune response to t he VP1 capsid protein that 
provides protective immunity. lgG antibodies to linear epitopes of VP2 
disappear approximately 6 months after infection leaving on ly those 
antibodies that recognise undenatured VP2 (28-30). 

Individuals w ith chronic parvovirus infection typica lly only produce 
antibody to VP2 (1 ,6). This lack of antibodies to VP1 is demonstrated 
in vitro by the serum's inability to neutra lise parvovirus B 19. There is no 
difference between antibody response in sub cli nica l and cl inical 
infections. 

Demonstration of an immune response to non-structural protein 1 
(NS1) has been documented. lgG antibod ies against NS1 may have 
utility as an indicator of chron ic persistent forms of parvovirus B 19 
infection (28). NS 1 antibod ies may take (6 weeks to develop and the 
sign ificance of the NZ1 antibody response, although obscure, may be 
of limited value in the diagnosis of chronic parvovirus B 19 infection 
(31). 

Figure 1. Diagram of cl in ical and virological events fo llowing B19 virus 
infection (from ref. 5). 

Current serological detection of both parvovirus B19 lgM and lgG is 
by enzyme immunoassay (E IA), although rad ioimmunoassay has also 
been used (32). Serum is t he sample of choice. Sa liva has also been 
successfu lly used for lgM determination and is of particu lar va lue in 
children because of the ease of w hich samples can be obta ined 
(11 ,33). 

Many commercial EIA assays are ava ilable w ith varying degrees of 
sensitivity and specificity (34-39) . The source and nature of the viral 
antigens used are important variables to consider w hen eva luating an 
assay's performance (28). The use of recombinant antigen-based 
enzyme immunoassay has increased the sensit ivity and specificity of the 
assays. Sensitivities to recombinant antigen based assays have been 
reported as 97% for lgM and 88% for lgG with specificities of 91 to 
93% for the lgM assay and 94 to 98% for the lgG (34-35,37,39). This 
is a great improvement on earlier reported assays that have much lower 
sensitivities and specificities (34). 

Capture EIA's, using native or recombinant antigens, are the best 
choice of assay, as they wi ll detect lgM that reacts only with denatured 
VP1 or VP2 (28,30). There is also the requirement for at least one 
denatured antigen in the immunological detection of parvovirus B 19 
lgG (40). 

The lgM capture assays reduce interference by rheumatoid factors by 
coating the solid phase with anti human lgM. On addition of the serum 
sample the anti- human lgM captures lgM. Antigen is added after 
excess serum is removed by washing. The parvovirus B19 antigen binds 
to the specific lgM. High specificity is obta ined by the use of specific 
monoclonal antibody and baculovirus expressed B 19 protein antigens 
that have been shown to be the most su itable antigens for detecting 
anti B 19 lgM and B 19 lgG (28,30,40). lgG is also detected by enzyme 
immunoassay, but in this case the solid phase is coated with the human 
parvovirus B 19 recombinant antigen. 

Diagnostic tests for specific lgM are not reliably detectable in the 
foetus as lgM antibodies on ly appear in t he circu lation after 22 weeks 
gestation. Serum should be col lected from the mother and tested for 
both parvovirus B 19 lgG and lgM, preferably in parallel with t he 
orig ina l antenatal booking blood. 
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Demonstration of either a seroconversion from negative lgG and lgM 
to posit ive in both tests or an increase in the level of lgG present is 
ind icative of recent infection. While the presence of parvovirus B 19 lgM 
and lgG indicates a recent or current infection, the presence of 
parvovirus B 19 lgG in the absence of lgM indicates immunity from past 
exposure. Th e presence of lgM without lgG should always be 
confirmed, either with a repeat serum sample to detect the lgG 
seroconversion or with DNA detection using PCR. Positive lgM, 
negative lgG serology may indicate either the sample was collected in 
the early stage of the infection (refer to Figure 1 ), or a non-specific lgM 
reaction caused by simultaneous lgM reactivity (38). 

Simultaneous lgM reactivity of 4.65% against more than one virus 
has been reported (7,37). A positive parvovirus B19 lgG allows avidity 
testing to establish the causative virus. The viruses commonly 
implicated in simultaneous lgM reactivity are Epstein Barr virus, rubella, 
cytomega lovirus, human parvovirus B 19, and measles infection (38) 

Why should an individual produce lgM to more than one virus 
simultaneously? Thomas and colleagues demonstrated the need for T 
cell cross reactivity to cope with the large number of foreign epitopes 
encountered throughout ones life (41 ). This cross-reactivity in the early 
stages of a primary infection is not unexpected, as natural antibody will 
have a high degree of cross-reactivity due to low resolution of epitopes. 
The T-cell -independent lgM (TI) isotype response mounted early in 
infection (primary response) wi ll exhibit some degree of cross-reactivity 
as a result of its sti ll multivalent activity whereas the latter response is 
the high affinity T-cel l-dependant lgG (TD) isotype. The TD response is 
a memory response (41 ). 

Avidity tests have been introduced to discrim inate between recently 
acquired and distant infection. Antibody production follows a 
cha racteristic pattern. Avidity assays make use of the gradually 
mcreasrng brndrng force of lgG as the antibody response matures, 
permitting accurate timing of primary infection (42). Serological 
determination of the presence of antibody is dependent upon the 
formation of antigen antibody complexes and subsequent 
demonstration of their presence. 

Avidity is the functional combining strength of an antibody with its 
antigen and is related to the affinity of the reaction and the valencies 
of the antibody and antigen (42-43). Addition of a protein denaturant 
such as urea, which disrupts the antigen-antibody link, w ill have little 
effect on high avidity antibody but great effect on weak avidity. The 
results of avidity tests are reported as either high or low. A high avidity 
rndex allows recent infection to be excluded. Low avidity indicates 
probable recent infection, however, low avidity in the 
immunocompromised shou ld be interpreted with caution. 

The differential assay of high avidity and low avidity lgG antibodies 
can be used to complement the lgM assay. If the presence of specific 
lgM is used as the criterion for parvovirus B 19 diagnosis, the positive 
predictive value is 98% (42). Avidity is a useful diagnostic tool for the 
assessment of the time of infection. This has particular importance for 
pregnant women in the first trimester for whom the time of infection 
may determine the management of their pregnancy. The presence of 
high avidity antibodies later in pregnancy does not exclude an infection 
early in pregnancy. 

Differential diagnosis has implications especially for the pregnant 
woman, where the hydrops or stil lbirth may have another aetiology and 
correct diagnosis is important for correct management. It is also important 
in cases of aplastic anaemia and immunocompromised patients where the 
correct diagnosis resu lts in the appropriate treatment of the patient. 
Correct identification of the causative agent is also important in 
epidemiological studies. Positive results for parvovirus specific lgM 
therefore should be confirmed, particularly in pregnancy or in the absence 
of specific lgG ant ibody, by either a repeat blood sample or by PCR. 

Selection of the most appropriate method for diagnosis relies on a 
good relationsh ip between laboratory and clinician. Because of the 
diverse range of clinical conditions caused by parvovirus B 19 each 
clinical presentation must be assessed separately for the correct 
selection of diagnostic tools. 

Use of the diagnostic tools in the 
different clinical situations 

Pregnancy 
It is important to determine the immune status of a pregnant 

woman when exposure or infection is suspected. Serum testing at the 
time of exposure for parvovirus B 19 lgG may allay many fears as 
between 50 and 70% of women in childbearing age are immune to 
parvovirus B 19. Where foetal infection is suspected both lgG and lgM 
should be tested, preferably in parallel with an earlier antenatal sample 
allowing detection of any seroconversion. 

The use of serum lgG avidity testing in conjunction with parvovirus 
B 19 lgM detection may provide a less invasive alternative to obtaining 
amniotic flu id for PCR analysis. 

Maternal serology in the third trimester may be a less sensitive 
determinant in suspected parvovirus B19 foetal death, as the lgM 
response may on ly last 2-4 months and the death cou ld be due to 
longstanding foetal infection. A lower rate of foetal hydrops occurs in 
the third t rimester due to the more mature immune response in the 
older foetuses. In th is setting diagnostic procedure could be improved 
by the add ition of PCR ana lysis for parvovirus B 19 infection in foeta l 
and placental tissue, particularly in the case of third trimester 
intrauterine death where parvovirus B 19 aetiology may be more 
common than previously reported (13,24) . 

Erythema infectiosum and polyarthropathy 
Parvovirus B 19 associated erythematous rash and arthrit is occur in 

the second phase of illness at the same time as the development of 
parvovirus B 19 specific lgG and are thought to be immune mediated. 
Positive lgM results with a negative lgG are uncommon and should be 
further investigated. 

Human parvovirus B 19 may persist in bone marrow and synovial 
t issues of patients with arthritis of unknown origin (27). In these cases 
nested PC R has been used to identify parvovirus B 19 DNA from bone 
marrow and less successfully from synovial membrane. 

lmmunocompromised 
In immunocompromised patients PCR is the method of choice as the 

onset of symptoms may not coincide with positive serology (7,8). The 
failure to produce neutralising antibodies to parvovirus B 19 following 
rnfectron rn rmmunodeficient patients may result in persistent viraemia 
and chronic Pure Red Cel l Aplasia (PRCA). Diagnosis can be established 
when the following criteria are met: 

• bone marrow biopsy showing PRCA 
• serum or bone marrow positivity forB 19 DNA by PCR or dot -blot 

hybridisation 
• no other explanation for the PRCA. 

Serology is not usefu l as patients often lack both parvovirus B 19 lgG 
and lgM (15). In HIV-infected ind ividuals parvovirus B 19 should be 
included in the differentia l diagnosis of chron ic anaemia (16, 17). 
Parvovirus has also been documented as the aetiologica l agent in 
organ transplant recipients (18, 19). 
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Drugs of abuse testing 
Ross Hewett, MNZIMLS; Business Development Manager, 

LabPLUS, Auckland City Hospital, Auckland 

Abstract 
For many years a wide range of drug tests have been performed by 

medica l laboratories, including the investigation of drug overdoses, 
detection of illicit drugs and toxic chemica ls, and the monitoring of 
therapeutic drugs. However with an increased awareness of social 
issues such as drug rape, workplace drug testing and schoolyard drug 
usage, medical laboratories are becoming more involved in testing for 
illegal drugs. The procedures for handling of these samples and 
funding of these tests are frequently confused. This paper describes the 
processes in place at LabPLUS, Auckland City Hospital. 

Introduction 
Traditionally, drug testing has been funded via bulk funding of 

clinical laboratories. However with many labs now operating on a fee 
for service basis, a re-examination of test costs and service billing has 
highlighted anomal ies such as drug testing. The Community Referred 
Laboratory Contract clearly indicates the eligibility of patients who wi ll 
be funded by the state as well as wh ich tests are claimable by 
community laboratories. The non-claimable tests (non-schedu le) are 
referred to several specia list laboratories on a reg iona l basis. The 
referred tests are usually reported direct ly back to the requesting 
practitioners or via the referring community laboratories. Th e two 
broad categories used at LabPLUS are Clinica l and Non-clinical drug 
testing. 

Drug testing for clinical purposes 
Clinical requests are those for medical or investigative reasons such 

as suspected overdose, abuse of illi cit drugs, detoxification 
management, drug rape, suspected sp iked drinks, poisoning, 
investigation of unusual behaviour or therapeutic drug monitoring. All 
these requests are non-evidential, non-legal and are within the 
payment criteria for primary referral testing (i.e. are government 
funded) or service billed if requested within a Hospital. They do not 
need proof of identity although medical ethics require that patient 
consent and full disclosure are part of the consultation process. The 
sample requirements are varied and exact information needs to be 
published by the laboratory. For example, investigation of spiked 
drinks/drug rape requires if possible 30 ml of urine and should be 
collected as soon as possible and no later than 8-12 hours after the 
event, because of the rapid clearance of GHB (gamma hydroxyl 
butyrate) by the body. 

Non-clinical drug testing 
Non-clinical drug testing requests are those required for legal or 

evidential reasons. These include local and overseas pre-employment, 
occupational health screen ing, workplace accident investigation, visa 
applications, family court requests, probationary service requests, drug 
rehabi litation programmes and school drug programmes. All these 
requests may have evidential or legal implications and therefore need 
proof of identity, supervi sion of sample co llection to prevent 
adu lt eration or sam ple substitution, sample chain-of-custody 
documentation from client to laboratory and in some cases, 
confirmation analysis by Gas Chromatography Mass Spectrometry (GC-MS). 
In addit ion, court testimony by a laboratory expert such as a 
toxicolog ist may be required . 

The funding of these tests is not part of the Ministry of Health's 
primary referral contract for laboratory testing. The cost is the 
responsibility of the cl ient, company or agency making the request. 
Testing of these samples by a laboratory and charging to the Ministry 
of Health is illegal and has significant implications for the laboratory 
concerned. Repercussions will occur on both the practitioner and 
laboratory if erroneous results are re leased because of non chain-of­
custody collection. For these reasons, LabPLUS, Auckland Hospital will 
refuse to analyse samples sent via the community laboratories for non­
clinical testing if incorrectly collected or not paid for. It is important that 
all referring practitioners understand the difference and instruct their 
clients accordingly. 

Custody and control documentation for evidential (non-clinical) 
drug analysis 

"Chain of custody" is a legal term, which refers to the ability to trace 
a sample from time of collection, through transportation and testing to 
the fina l reporting of the resu lts. The process involved at LabPLUS 
includes eit her an observed or supervised collection of the urine, clear 
documentation and security of the sample from the col lection point to 
the toxicology laboratory. It is essential that t he accompanying 
documentation is completed correct ly as any departure from the 
procedure may inva lidate the legality of t he reported results. 

LabPLUS specimen collection kits for evidential (non-clinical) 
drug analysis 

LabPLUS supplies a kit for collection of urine samples and associated 
documentation for testing for drugs of abuse. The kit is sea led w ith an 
integrity sea l and shou ld the sea l be broken, the kit should not be used. 

The kit contains: 
• A security bag. 
• A set of three security seals A, B and C all bearing the same ID 

number. 
• 2 specimen bottles for primary and reference specimens. 
• Pressure bag and absorbent pad. 
• Pressure bag clamp. 
• Collection instructions. 

Sealed beakers with a temperature strip are available for both male 
and female clients which are suppl ied separately to the collection kits. 

1. 2 x specimen bottles 
for samples A and B 

2. Pressure band and 
absorbent pad 

3. Security Bag 

4. Pressure bag clamp 

5. A set of three security sea ls A, B, and C all bearing 
the same ID number 
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Abstracts by New Zealand presenters at the South Pacific 
Congress, Brisbane, 2003 

Dendritic cell immunotherapy for advanced low grade B cell 
lymphoproliferative diseases 

D Ritchie, J Carter, M Findlay, P Dady, F Ronchese 
Malaghan Research Institute, Wellington 

Low grade B cell lymphoma remains incurable by conventional 
therapies. The median surviva l for patients with t hese conditions is 
approximately 6 yea rs f rom diagnosis. We undertook a phase 1/11 study 
of dendritic ce ll (DC) immunotherapy in 15 patients w ith advanced B 
cell lymphoproliferative diseases. 

Util izing monocyte derived DC pulsed with keyhole limpet 
haemocyanin (KLH) and MHC class-1 bound peptide eluted from 
autologous tumour biopsies we generated an autologous anti-tumour 
vaccine . Four doses of between 1 and 30 x1 06 DC were administered 
fortnightly. Immunological responses were monitored by a combination 
of delayed type hypersensit ivity reaction and in vitro measurements of 
T cell proliferation to eluted peptide or KLH . Clinica l responses were 
measured by se rial clinica l review and computed tomography. No 
severe adverse events were observed. DC yields were sign ifi cantly 
lower in patients w ith advanced chronic lymphocytic leukaemia (CLL) 
consistent with heavy contamination of the ce ll isolates w ith tumor. 
Clinical responses were observed in two patients. These two patients 
also experienced posit ive DTH responses. No corre lation was observed 
between clinical responses and immunolog ic responses. 

We conclude that DC based immunotherapy is feasible and may be 
effective in selected patients. Patients w ith advanced CLL fa il to provide 
sufficient DC from cu lture in order to benefit from the approach 
presented here and may require in vivo or ex vivo B ce ll purging to 
ensure production of sufficient DC numbers. 

Recombinant factor VIla and the thrombelastography - a 
haemophilac case study 

G Devenie, P Harper, L Young, D Lim, L Pitcher 
LabPius, Auckland Hospital, Auckland 

Objectives: To investigate the effect of recombinant factor VIla 
(rVIIa) therapy using the Haemoscope Thrombelastograph (TEG) 
analyser, in a ch ild who has severe haemophilia, with inhibitors to 
factor VIII. 

Findings: The baseline r t ime for the patient was 118 minutes -
(normal = 5-12min). 30 minutes after rVIIa the r t ime was 19 minutes. 
This is not normal but a significant improvement on baseline. 
Subsequent samples showed that the r time progressively increases 
over time after the rVIIa dose. The recommended treatment guidelines 
is that rVIIa is given 2 hourly at 90u/kg. Our results showed that 
reducing th is dose kept the TEG tracing close to the 30 minutes post 
recommended dose trace. 

Conclusion: The results in thi s pati ent have highlighted 
uncertainties over the re lationship between rVIIa dose, TEG tracings 
and the patient's haemostatic response. Understand ing the TEG 
tracings in re lation to this treatment w ill be of great benefit. 

Keywords: Th rombelastograph, haemophilia, Recombinant factor 
VIla 

What can you do when troponins don't match? 
M Reed 

Southern Community Laboratories, Hawkes Bay 
Cardiac troponin T (cTNT) and cardiac t roponin I (cTNI) are currently 

the most sensitive and specific laboratory markers of myoca rdial injury. 
However, these immunoassays are suscept ible to interferences from 
heterophile ant ibodies and/or human anti-ani mal antibodies (HAAA) 
We present a case of discordant t ropon ins in a 70 yea r old male with 
a history of cardiac ischemia and multiple coronary artery stents. 

An incidental f inding of AST elevation in a haemolysis free specimen 
from an asymptomatic patient led to the discovery of concurrent 
elevation of CK, LDH and TNT. The patient was referred to the 
Emergency Department of the local hospita l, w here the CK and LDH 
elevations were confirmed, but the TNI was negative. The patient was 
discharged, and the TNT elevation dismissed as laboratory error. 

Over the ensuing 4 months, the pati ent demonstrated sustained 
elevations of AST, CK, LDH, TNT and CK-MB mass in conjunction w ith 
elevat ion of NT pro-BNP and myoglobin, but at no time was an 
elevated TNI detected . Repeat samples, a variety of TNI assays, 
Polyethylene glycol (PEG) precipitation, Heterophile Blocking Tube 
(HBT) usage, immunofixation, and di lution have been utilised in an 
attempt to clarify this anomaly. lmmunostaining for abnormal t ropon in 
forms is also being performed. 

The importance of communication between clinicians, laboratories 
and clin ical diagnostic suppliers in the endeavour to identify potential 
causes of discordant results is demonstrated by this case. Possible steps 
that may be undertaken when investigating possible heterophile or 
HAAA interferences are discussed. 

The tattoo that turned nasty 
loana loane, L Palmer, L Glogoski 
Middlemore Hospital, Auckland 

"The Tattoo That Turned Nasty" is a case study about a Samoan male 
who died after contracting necrotising fasciit is whi le having a series of 
traditional tattoos done. The presentation will give us a basic look at 
necrotising fasciitis, its clinical details, management and laboratory 
findings. We wi ll also look at the causes and what can be done to 
prevent catch ing such a vicious disease. This case study wi ll show how 
the different departments in t he laboratory can be involved in such a 
short but dramatic case. Laboratory findings for the t ime period from 
admission to death w il l be reported for th is patient. We w ill also review 
the custom of Samoan tattooing and the reason w hy it is stil l a strong 
trad ition within t he Samoan community. 

Necrotising fasc iiti s is also know n as soft t issue gangrene, 
streptococca l gangrene or the more popular name, the f lesh eating 
disease. It is a bacterial infection that can cause a series of shutdowns 
throughout the body, for example, multiorgan failure and dangerously 
low blood pressure. It is caused by the spread of a number of different 
bacteria but the lead ing cause is known to be Group A Streptococcus. 
There is no vaccine but if caught early (before the body goes into toxic 
shock) there is a very good chance that t he combination of antibiotics 
and surgery w ill have a positive effect. The Coroner's report wi ll be 
presented w ith his recommendations of changes to tattoo laws and 
how these have actua lly changed the tattoo by-laws in New Zealand. 
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Bedding endotoxin levels are inversely related to disease 
severity in children with atopic eczema 

R Siebers, R Kelly, D Sistek, P Fitzharris, T Stanley, J Crane 
Wellington Asthma Research Group, Wellington School Of 

Medicine & Health Sciences, Wellington 
Objective: Recent stud ies suggest that early life exposure to high 

levels of endotoxin from Gram negative bacteria might protect against 
t he development of atopi c diseases. Less is known about current 
endotoxin exposure and atopic eczema. The object ive of t he study w as 
to determine w hether cu rrent endotoxin or house dust mite allergen 
exposure infl uences eczema severity in atopic children. 

Findings: We studied 36 children (mean age: 4.3yr, range: 1-1 0) 
with atopic eczema. Eczema severity was assessed by the SCORAD 
index. Mean SCORAD index was 32.4 (95% Cl: 27.1-37.7). Bedding 
dust (1m2 for 2m in) was analysed for endotoxin using a chromogen ic 
kinetic limulus amoebocyte lysate test and for house dust mite allergen 
(Der p 1) by ELISA. Geometric mean endotoxin and Der p 1 levels from 
bedding were 4,677EU/g (95% Cl: 3,206-6,839) and 2.451Jg/g (95% 
Cl: 0 83-7.26) respective ly. The SCORAD index was inversely re lated to 
bedd ing endotoxin concentration (EU/g); r= -0.34, p= 0.044. This 
inverse re lation was not affected by occlusive bedd ing cover use (n=8), 
or by posit ive skin prick to house dust mites (n=30) When expressed 
per un it area (1m2) the negative corre lation was similar (r= -0 29) but 
not statistica lly significant (p= 0.083). Der p 1 levels, expressed as J.lg/g 
or J.lg/m2, were not related to t he SC ORAD index (r= 0.05 and 0.10 
respectively). 

Conclusions: This study suggests that higher bedding endotoxin 
levels are associated w ith decreased severity of eczema in atopic 
children. The explanation, immunolog ica l or otherwise, requires further 
examinat ion. 

Setting quality criteria for internal quality control 
D M ikkelson 

LabPius, Auckland District Health Board, Auckland 
The investment in quality in t he modern medica l laboratory 

consumes 20% plus of t he total cost budget. Retu rn on th is investment 
requires robust processes to ensure that va luable quality data is not 
overlooked and the appropriate level of investigation is implemented in 
cases where quality criteria are not met. Setting quality control criteria 
in most laboratories is based on statistica l methods that assume data is 
distributed in a Gaussian fashion. Ninety five % confidence limits are 
used as accept reject criteria and this is assumed to provide an 
appropriate level of quality for patient test results. 

The above approach ignores the true driver for ana lytical quality in a 
medical laboratory, namely clinical usefu lness. Criteria for clinical 
usefulness may vary depending on the cl inical setting. Guidel ines are 
avai lable from many sources includ ing published works, external QA 
data and loca l opin ion. Procedures that are followed w hen QC data 
exceeds ta rgets have va rying statistica l power and their effect iveness 
depends on policies and procedures implemented in your laboratory. 
Your procedures should be able to be followed by staff in stressfu l 
sit uations in reduced staffi ng times w ith appropriate conf idence in 
detecting rea l errors and t roubl eshooting th ose observati ons 
effectively. Stat istical laws are working against successful detection of 
qu ite major errors t hus multiple reana lyses of material is required as 
f irst line fo llow up to increase the probab il ity of successfu l true error 
detection. 

Advances in electron microscopy referrals 
S Cooke 

LabPius, Auckland Hospital, Auckland 
Objective: To provide a fast and accurate method for data transfer 

of electron micrographs using internet technology. Th is involves the 
digital transfer of high resolution electron microscopy images for 
consultant referral and confirmation of pathological diagnosis. 

Statement of findings: Electron microscopy images are placed on the 
LabPius website by technica l staff in co-operat ion w ith the website 
fac ilitators. By using t he LabPius website EM images can be disp layed 
by a secure site to patholog ists accessing the internet in any part of the 
world. 

Key conclusions: LabPius, Auckland Hospital, has developed an 
innovative tool using the best of internet technology to provide a 
service to our independent external patholog ists. One advantage of 
th is system is that the images can be on the website w ith in an hour 
and can be discussed w ith patholog ists in our lab either by phone or 
emai l the same day. Another advantage is that it gives easy access to a 
pool of consultative knowledge from around the world. Sampl ing 
errors are minimised by capturing images in conjunction with an 
experienced patholog ist. Although the project is in its. early stages it 
has been beneficia l to our service and has given scope to future 
investigations with a view to enhancing w hat w e can offer by way of 
adding w ritten comments and reports, feedback forms for fu rther 
imaging and investigations and also 3D enhancements. 

An alternat ive f reezing technique for muscle biopsies 
Marney Lyons 

LabPius, Auckland Hospital, Auckland 
Objective: To demonstrate an alternative freezing technique for 

muscle biopsies. 
Statement of findi ngs: Traditionally muscle biopsies are frozen in a 

bath of lsopentane cooled by li quid nitrogen. This alternative technique 
utilises a Hexane bath and dry ice and is performed in a biohazard 
cabinet. Hexane is chil led by t he addition of 1.0cm cubes of dry ice. 
The hexane takes approximately 3 minutes to cool. It is only ready 
when ice lumps bubble slowly and a coating of frost is seen on the 
surface of the beaker that the mixture is ready for freezing. The muscle 
biopsy, no larger than 5x3x3mm is placed on to a clear surface e.g. 
parafilm. A cut should be made in the muscle biopsy at 90 degrees to 
the long axis of the muscle f ibres. The muscle biopsy is frozen in the 
Hexane mixture and the forceps and nunc tube are also frozen in the 
same manner. The biopsy is then placed into the nunc tube which is 
then placed into the cryostat ready for sectioning. At all times 
equ ipment and materials are kept at the same temperature as the 
muscle biopsy i.e. frozen forceps and the use of a foam pad to insulate 
the Hexane bath from the sta inless steel work surface. A 'chuck' is 
prepared in a cryostat by applying OCT to its surface. When the OCT 
at t he base of t he chuck has become opaque, t he frozen muscle biopsy 
is then embedded on its end using frozen forceps. Frozen sections can 
then be cut and stained with a histochemistry panel. Th is method has 
consistently produced good results. 

Key conclusions: This altern ative freezing technique has the 
advantage of eliminat ing liquid nitrogen which is difficu lt to store as 
well as dangerous to use. The disadvantage of this techn ique is that 
Hexane is highly flammable and harmfu l by inha lation, ingestion or 
skin absorption and therefore must be handled in a fume cupboard 
and gloves must be worn . 

NZ J Med l ab Science 2004 

15 



Variations in silver-sta ined nucleolar organiser regions 
(AgNors) in neoplastic tissues as visualised by the scanning 

electron microscope (back-scattered mode) 
J G McDermott 

LabPius, Auckland Hospital, Auckland 
Objective: To observe variations in silver-stained nucleolar organiser 

regions (AgNORs) in neoplastic ti ssue using the scanning electron 
microscope (back-scattered mode). 

Statement of findings: Nucleolar Organiser Regions (NORS) are 
loops of ribosomal DNA w hich conta in the genes t hat t ranscribe to 
ribosomal RNA. They are sit uated on the short arm of t he acrocentric 
human chromosomes 13, 14, 15, 21 and 22 . By using the light 
microscope and silver-staining AgNOR technique, several of their 
associated nucleolar organiser region proteins, including nucleolin 
(C23) and numatrin (B23), can be visua lised as tiny black dots 
contained within the nucleus. Colonic samples from archiva l material 
and contro ls taken f rom mid portion of jejunum of mouse were 
prepared for scann ing electron microscope examination (back­
scattered mode). Control samples were regular in structure, appeared 
uniform with smooth edges. In the malignant tumour 
(adenocarcinoma) samples, rapidly proliferat ing ce lls exh ibited AgNORs 
w ith a bizarre t hree-dimensional st ructure resembling icebergs. 

Key conclusions: The variations in AgNORs in mali gnant tumours 
may be because the NOR associated proteins are being produced at an 
abnormally rapid rate. Because of t his the NOR associated proteins may 
be incorrectly formed structurally, present in the incorrect amount or 
possibly in an incorrect ratio to each other. This may lead to abnormal 
quantities of free carboxyl or sulphydryl groups and would exp lain the 
abnormal silver deposits (bizarre iceberg structures) observed in th is 
study. The scanning electron microscope (back-scattered mode) has the 
potential of providing more accurate information on the tumour 
AgNOR. This may lead to additional prognostic data being made 
available to clinicians. 

Salivary cortisol measurement using Roche E170 
R Sargon 

LabPius, Auckland Hospital, Auckland 
Sa livary cortisol measurements offer distinct advantages over blood 

sampling: (a) sampling is non-invasive, acceptable in children and 
suitable for home or work environments, and (b) salivary cortisol 
reflects free cortisol, the active fraction. Bedtime salivary cortisol has 
been reported to be superior to 24h urine free cortisol, and equal to 
bedtime plasma cortisol measurement, as a screening test for Cush ing's 
syndrome. Salivary cortisol is ga ining in popu larity for assessing stress 
responses. However, as the concentration of cortisol in saliva is on ly 2 
to 5% of that in serum, many automated cortisol methods lack 
adequate sensit ivity. Sa livary cortisol was measured on the Roche E 170 
analyzer using Roche serum corti sol assay reagent. Samples were 
co llected using sa livettes. Cortisol stock solutions in ethanol were 
prepared from Sigma hydrocortisone powder and diluted into E 170 
diluent. The E 170 measured corti sol in the range 2 to 40 nmoi/L w it h 
essentially zero bias and w ith acceptable precision and linearity. Stock 
cortisol added to E 170 diluent at a level of 1 0 nmoi/L gave a recovery 
of 9.03 nmoi/L (between batch CV 2 6%), at 20 nmoi/L recovery was 
19.22 nmoi/L (between batch CV 3.0%) and at 40 nmoi/L recovery was 
40.16 nmoi/L (between batch CV 1. 7%). Mean bedtime sa livary 
cortisol in 11 normal subjects was 5.15 nmoi/L, with range 2.52 to 
11.02 nmoi/L, which is in agreement with publ ished data. Serial 
measurements in a normal subject during the course of a day showed 
the expected diurna l rhythm in both saliva and serum cortisol. Saliva ry 
cortisol was elevated in a patient w ith Cushing's syndrome and showed 

a marked decrease with therapy. These results indicate that t he Roche 
E170 cort isol assay can be used to measu re saliva ry cortisol with 
clinical ly acceptable accuracy and precision. 
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Microbiology 
Special Intere st Group 

Southland parasitology workshop 

A Parasitology Workshop was held at HealthLab Kew,Southland 
Hospita l on 15/16 August 2003. It was organised by a very dedicated 
small group of Microbiology staff at HealthLab Kew who decided that, 
because they didn't have much chance of all attending a workshop, 
they would organise their own! A total of 23 people attended with 
other participants coming from Otago Health Laboratory, Southern 
Community Laboratory, and MedLab South land. 

Graeme Paltridge from Canterbury Health Laboratories presented 
the workshop. Graeme is w idely respected for his knowledge of 
parasitology. He is a contributor in the Parasitology section of the 8th 
edition of the 'Manual of Clinical Microbiology" 

The workshop commenced on the Friday even ing with pizza, 
registrations and a general catch-up gossip. Graeme then spent 2 
hours going through the very extensive workbook he had produced, 
answering questions as he went. The workbook formed the base for 
the Saturday slide demonstrations. 

The Saturday was a 'semi dry' workshop. Graeme had numerous 
slides prepared which he set up under the microscope linked to an 
overhead TV screen. This enabled everyone to see exactly the same 

Haematoloqy 
Special Interest Group 

HSIG journal based learning - questionnaire 

Moorthy VS, Good MF, Hill AVS. Malaria l vaccine developments. 
Lancet 2004; 363: 150-6. 

1. What are the three intermediate goals of vaccine research? 

2. In what phase of the trials was Spf66 shown to lack efficacy? 

3. How many merozoites per original sporozoite are released into 
hepatic venous circulation? 

4. What is sub unit vaccination? 

5. To increase antibody immunogenicity we need what? 

6. "The newest generation of subun it vaccines are __ 

7. ELlS POT assay is used to assess T-cell responses. T/ F 

thing and for Graeme to point out details (unfortunately our curtains 
didn 't quite cut out all the sun !). The slides covered intestinal protozoa, 
helminths, malaria, and miscellaneous specimens. The overhead screen 
allowed for good group interaction and plenty of discussion. 

Evaluation forms from participants gave excellent feedback and all 
seemed to find the workshop worthwhile. Requests for a fol low-up 
workshop have been noted but I think we'l l wait until we're in our new 
hospital and the venue is better! The day finished with an enjoyable 
meal out and then we adjourned to watch the Bled isloe Cup at the 
Otago Health staff motel. 

Overall the workshop was a great success but it woudn't have been 
possible without Graeme's help, and the sponsorship we received from 
Global Science, Biolab, Ngaio Diagnostics Ltd, Fort Richard Laboratories 
Ltd, Kendra Laboratory Products, and Bristol-Myers Squibb. 

Anne Buchanan, Charge medical laboratory scientists, Microbiology, 
lnvercarg ill 

10. Name two pre-erythrocytic vaccines. 

11. What is MSP-1? 

12. Name the recombinant viral vaccine that encodes 7 antigens from 
various life-cycle stages. 

13. A sexual stage vaccine would not protect vaccinated individuals 
from disease but wou ld protect commun ities from infection. T/F 

14. Approximately how many P falciparum antigens are there? 

15. In the past five years the number of groups doing research has 
reached 

For a copy of this article please contact Virginia Nairn, Haematology, 
Diagnostic Medlab, Auckland. (09) 571 4072 or vnairn@dm l.co.nz 

8. Natural exposure to P falciparum in human hosts, gradual ly elicits 
what? Answers on page .. .. 23 

9. The aim with most vaccines is to induce antibody and T-cell 
responses to one or a few antigens. T/ F 
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Internet sites for medical scientists 

Another year has slipped by and a new one beginning. I hope 2004 w ill be a little less frantic than 2003, but already my senses tel l me it 'aint 
going to be so. Here are some of t he sites I have had the need to visit since my last web site page. I hope you w ill enjoy them. 

This has some interesting e-books, e-journals and images. 
www.dartmouth.edu/-biomed/ 

This is the Merck manual for diagnosis and therapy. 
www.merck.com/pubs/mmanual/sections.htm 

Nice anatomical pathology cases here. 
www.path.upmc.edu/casemonth/cp-casemonth.html 

This is a search eng ine for the site above. Allows cases to be accessed according to user preferences. 

www.path.upmc.edu/cases/engine.html 

An Internet pathology lab for medical education. 
http://medlib.med.utah.edu/WebPath/webpath.html 

For the uninitiated out there, the Ministry of Health website. Home for dozens of reports, tool kits etc. 
www.moh.govt.nz 

One issue that w ill have to be addressed by every laboratory seeking IANZ accred itation w ill be to determine and publ ish the uncertainty of 
measurement for tests and testing systems. Listed below are some sites for genera l terms and information and a NATA technical circulars on the 

subject. 

http://www.nata .asn.au/fs_publications. htm 

http://www.fasor.com/iso25/bib liography_of_uncertainty. htm 

http://www.measurementuncerta inty.org/mu/gu ide/index.html 

http ://physics. n ist. govlcu u/Uncerta i nty/ 

While I am enjoying bring this page to you, I have not had any feedback at all 

So here is the chal lenge: each reader is to send me one site that they have visited that would be of interest to our scientific readers. My email 
address is graemeb@medlab.co.nz 

Graeme Broad DMLS, Dip BS(Dist) 
Projects Manager 
Medlab Hamilton. 
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Book review 

The Urinary Sediment - An Integrated View (2nd Edition 2000) 
by Giovanni Fogazzi. Published by Oxford University Press. ISBN 
0192630741. 

Because of my interest in urine microscopy, I have been asked by a 
number of M icrobiology laboratory technologists if I could recommend 
a book on urine microscopy. The 2nd edition of The Urinary Sediment, 
which is a photograph ic atlas of urinary sediment, and priced around 
$200, is one I can thorough ly recommend. In nearly 200 pages, the 
book conta ins over 180 excellent colour ill ustrations, from casts to 
contaminants. All three authors are internationa lly recogn ised in their 
f ields of nephrology. 

The book is divided into 7 chapters, including sections on formed 
elements, diseases of the kidney and urinary tract, interpretation of 
findings and a look at automation. The introduction by JS Cameron 

WORK IN THE UK 

(Rena l Unit, Guy's & St Thomas' Hospita ls, London) on the history of 
urine analys is, makes for interesting read ing. I was part icu larly 
impressed w ith the section on dysmorphic red blood ce lls, wh ich 
includes many phase contrast colour photos and detai led electron 
microscopy illustrations. 

As the book was aimed primarily at nephrolog ists, the emphasis is on 
clinical sign if icance. However, it is also very well suited as a 'beside the 
microscope' reference atlas for laboratory scientists and is an excellent 
teaching reference. 

Reviewed by Julie Vincent, Microbiology, Canterbury Health 
Laboratories, Christchurch . 

BMG Associates is the New Zealand division of Reed Health, one of the 

leading recruitment agencies for skilled health professionals in the UK. 

We have temporary and permanent positions available for qualified 

medical scientists across England, Wales and Scotland. 

For more information contact Michaela Newell at BMG Associates 

today or register online. 

Freephone: 0800 803 854 

Email: info@bmgassociates.co.nz 

www.bmgassociates.com.au 
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What has been happening at the PPTC lately? 

Te Pacific Paramedical Training Cent re had a very busy and successful 
year in 2003. There were four highlights that I would like to specifical ly 
mention. 
1. Blood bank technology course 

Again w e are very indebted to the NZ Blood Service for running this 
course for us and our special thanks go to Carolyn Graham and John 
Dagger of the Wellington Regional Centre for their support and all the 
hard work put in to the conducting of the training. 

There were six participants on the course representing Tuvalu, Palau, 
Yap [in the Federated States of Micronesia] Vanuatu and Cambodia, 
you can see them al l in the photo below along w ith the teaching staff. 

2003 Blood bank Technology Course Participants and staff. 

It was pleasing having the two participants from Cambodia, 
sponsored by WHO, on the course as they added a new flavour 
especially w hen we all went out to diner at a local Cambodian 
restaurant ! 

PPHSN LabNet 2003 meet ing, Suva 
The Pacific Public Health Surveillance Network was set-up in 2000 by 

the SPC and WHO as a voluntary network of Pacif ic Island Countries, 
dedicated to the promotion of public health surveillance. Currently its 
focus is on communicable diseases, especially outbreak-prone ones 
that represent major public health problems in the Pacific. The current 
target diseases are: Measles/Rubella: Dengue, Typhoid, Cholera, 
Influenza and Leptospirosis. 

It was recognised right from the commencement that laboratory 
conf irmation of these infections is essential and so one of the key tasks 
was to set-up LabNet an email list which aims to strengthen links 
between the laboratory personnel so that they can share information 
and improve testing capability of their laboratories. 

In September 2003 representatives from most laboratories in the 
Pacif ic met in Suva for several days to discuss the current capacity for 
their laboratories to successfully diagnose the various target diseases. 
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Laboratory specif ic t raining needs were on the agenda as were issues 
relating to quality assurance. 

It was agreed that the surveys of the PPTC's Regional EQA 
Programme should be expanded to include the target diseases 
w hereever possible. The PPTC also agreed to offer courses relevant to 
these epidemic prone diseases in its curriculum. 

WHO laboratory management workshop 
In late October WHO sponsored a workshop in Manila on the 

Management of Clinical Laboratories. Representat ives from the 
laboratories of most Pacific Island countries attended this workshop 
which had as one of its objectives the acceptance of the new ISO 
1 5189 standard for medical laboratories as the standard which 
laboratories in the region should be working towards implementing. 
The group, which included representatives f rom China, Mongolia, 
Vietnam, Cambodia and the Phil ippines as well as the Pacific Island 
countries, agreed to this concept but it was realised that the 
implementation of this standard would require not only time but also 
appropriate t raining in Quality Management. The PPTC's ·EQA surveys 
and training programme was again seen as a means of assisting the 
laboratories in the Pacific region in attaining this goaL 

Laboratory quality systems 
This project commenced in 1998 with the aim of introducing a 

Laboratory Quality System (LQS) into the operations of the Nat ional 
Health Laboratory, Apia, Samoa and the Vaiola Hospital Laboratory, 
Tonga. The project, funded by the New Zealand Government, was 
successfully completed in September 2003 and cert ificate presentation 
ceremonies were held in each country w ith representatives of WHO 
and the New Zealand Government plus local Ministry of Health 
representatives attending. An approach has been received from the 
Ministry of Health in Kiribati to carry out a similar programme. 

Quality Systems Certi f ica te Presentation in Samoa: Dr Ron 
Mackenzie, Chairman of the PPTC, presenting Dr V F Asaua, ACEO 
Laboratory Services w ith the Certificate. 



Qua lity Systems Certificate Presentation in Tonga: Laboratory staff 
with Mr Jonathan Curr, Acting NZ High Commissioner, Dr Litili 'Ofanoa, 
Director of Health, Dr Ron Mackenzie and John Ell iot of the PPTC. 

2004 courses at the PPTC 
The follow ing courses are scheduled for 2004. 

Laboratory Diagnosis of Sexually Transmitted Infections 
Blood Cell Morphology 
Blood Bank Technology 
Laboratory Management and Quality assurance 

March 
April 

August 
November 

King's College Hospital r~:f.i 
Senior Biomedical Scientist Histopathlogy 
Biomedical Scientist Cytology 
www.kingsch.nhs.uk 

NHS Trust 

King's is one of the largest University Teaching Hospitals in London serving a large, multi-cultural population. It provides important 
local, regional, national and international services and is a significant research centre. 

An exceptional opportunity awaits Biomedical Scientists to work for a minimum 12 month period in our progressive laboratory. 
For the senior histopathology post we would expect you to have a minimum 4 years post registration experience and a Masters 
Degree would be a distinct advantage. For the Cytology position you will require a minimum of 2 years post registration 
experience within a hospital setting. At King's we are committed to you from the outset, we provide an excellent induction 
programme and continuous professional development, which will enhance your career, both in the UK and New Zealand. 

To assist you w ith relocating to the UK we are offering a great benefits package, which includes: -
• A competitive salary and flexible working hours. 
• Free airfare to the UK and the added advantage of your return airfare at the end of the 12-month period. 
• Hospital accommodation provided in most cases. 
• Support and assistance with UK registrat ion. 
• Work permit sponsorship is available and assistance with arranging your UK visa. 

We will meet you upon your arrival in the UK, transport you to your arranged accommodation, orientate you to your new 
surroundings and assist you with opening your UK bank account. 

Interviews with King's College Hospital representatives wi ll be held in New Zealand in July 2004. 

To find out more please contact 
Ruth at Medacs International, 5 Great Queen Street, london, WC2B SDG. 
E-mail ruth.jameson@medacs.com 
Freephone from NZ 0800 446 440 outside office hours select extension 211. 
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Thermo Shandon 
1. Cytocentrifuge - Cytospi~~ 

3. Cytopreperation 

7. 

9. 

15. 

27. 

30. 

45. 

63. 

70. 

75. 

77. 

........ : ,.-:. 

Urinalysis- UniSystem"·' 

Processing- Excelsior'"', P~thd~~;t~;l~::~~rm~ 
Processing - Paraplast®, Cassettes 

Embedding- Histocentre'"' 

Cryotomy and Microtomy;!',%.' 
........ : ... 

Staining - Varistain® Gemini 

Coverslipping Consul® ·'·"'· 

Lab Support Products 

Immune Staining 

lmmunon"·' 

95. Educational Material 

97. Specimen Archiving 

109. Grossing Work Stations - Grosslab"' 

117. Dissecting Instruments- Stryker® 

155. Autopsy Facility Planning 

167. Autopsy Sinks and Tables- Upshaw 

187. Necropsy Equipment 

203. Refrigeration 

?:;.: •• 

218. Cadaver Handling and Storage 

225. Cabinets and Casework 

Index of the 280 page Thermo Shandon 

colour catalogue. Call us for your copy on 

0800106100 or email info@medica.co.nz 
You may wish to download specific product 
information on www.thermoshandon.com 

Medical Laboratory Scientist 

Second In Charge 
Biochemistry/Immunology 

DIAGNOSTIC MEDLAB is the largest community pathology laboratory 
in New Zealand employing 750 people in the Auckland area. Our 
Biochemistry/Immunology Department is well equipped with state 
of the art instrumentation to cover a wide range of testing including 
protein investigation, immunoassay for endocrine and infectious 
diseases, and general biochemistry . 

The Department operates a 7 -day service with approximately 60 staff 
employed to process over 8,000 specimens per day. 

To be successful in this role, you will be a registered medical scientist 
with proven supervisory experience and a high level of technical 
competence in Biochemistry and/or Immunology disciplines. You w ill 
need to be a team-focused person who enjoys multi -tasking with 
excellent interpersonal skills, problem solving ability and an in-depth 
knowledge of quality processes. This is an excellent career opportunity 
for a talented scientist. All applicants must be legally entitled to work 
in New Zealand. 

To apply. please send your CV with a covering letter to 
Naomi Johnson, Human Resources Manager. DIAGNOSTIC MEDLAB, 
PO Box 14743, Panmure, Auckland or email to vacancies@dml.co.nz 

tuti~J for ~e,a.,lt~ 
wka.,ka.,ta.,p-u,a., te- o ra.,~J a., 

Answers to HSIG journal based learning questionnaire 

1. Induction of strong , st rain-transcending , durable immune 
responses. Identif ication of protective antigens for stage-specif ic 
immunity. Successful combination o f candidate immunogens. 

2. Phase Ill. 

3. 20,000 - 30,000. 

4. Subunit vaccination - part or complete antigens are identified 
from a pathogen's proteomic complement. which can induce 
protective immunity to the whole pathogen on vaccinat ion . 

5. Increased understanding of antigen processing, adjuvants and 
their effects on innate immunity, genetic engineering techniques, 
and novel delivery systems. 

6 . "DNA based" . 

7. True. 

8. Short-l ived strain-specif ic malaria immunity. 

9 . True. 

10. RTS,S/AS02 and ICC-1132 . 

11. Merozoite surface protein - 1. 

12. NYVAC Pf-7. 

13. Would protect communities from infection. 

14. 5,300 P falciparum antigens. 

15. Eleven . 

FOR SALE 
ACL 1 000 Coagulation Analyser purchased in 
1997, in working order. 

Contact E. Oudyn 

MEDLAB HAMILTON 
PH: 07 834-0779 
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Education 

• Degree programmes 
• NZIMLS fellowship 
• QTA & QPT examinations 

Competency & Professional Development 

• CPO enrolment 
• Activity submission 
• Obta in your CPO certificate 

• View vacancies 
• View people looking 

for work 
• Submit an advert 

• Editor 
• Instructions to authors 
• Editorial board 



To perform EIA Assays Witho 
EasY WaY Ut lnstrurrt 

e New . ~~~tqr 
fh ImmunoComb® 'at) 

A solid-phase EIA for the detection of antibodies or antigens in human serum or 
plasma with these great benefits: 

Ease-of Use 
Economy and Efficiency 

No Instrumentation Needed 
Flexible Format 

Uncompromising Quality 
36 Tests per kit 

HIV 1&2, Chlamydia trachomatis, HBsAg, Anti-HBs, HBc, HCV, HAV, Toxo, Rubella, 
CMV, Helicobacter pylori, Chagas 

If needed, you may bend 
and break the comb for 
individual testing. 

Insert the Comb into 
Row Band incubate. 

Draw and add specimens 
and controls to Row A. 

The colour reaction 
occurs in Row F. 

Insert Comb into Row 
A and incubate. 

Read the results. Keep 
the comb for long term 
documentation and 
patient follow-up. 

For more information, or to arrange an evaluation, contact Med-Bio Limited: 

Telephone: 03 349 4950 
0800 med bio 

633 246 

E-mail: custserv@medbio.co.nz 

www.medbio.co.nz 

~~ 
med·bio 



Roche Diagnos!JCS New Zealand Ltd 
Toll Free: 0800 652 634 
Email : elise.bal@noche.com 

The evolution of PCR 

•• 

Roche. CO BAS and TaqMan are trademarks or registered trndemarl<s of 
a member of the Roche Group. 
<!:> 2003 Roche Molecular Systems. Inc. 

Roche announces the birth of a real­
time, high-performance platform 
that finally makes PCR testing 
practical for everyday lab use. 

The CO BAS TaqMan 48 Analyzer combines the 

superior assay pe1iormance labs expect from 

Roche with real-time, rapid quantitative 

detection of RNNDNA and a flexible utility­

channel design that can perform both IVD and 

user-defined assays. Ready for use now with 

manual sample preparation ; designed for future 

integration of automated sample preparation 

capabilities . 

Fast. Simple. Flexible. Yours. It's an ideal 

technological solution for labs looking to evolve. 

CO BAS 

TaqMan 
48 

Ampli!J' your PCR potentwl. 




