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Table 1. Laboratory procedures used to diagnose Giardiasis

Laboratory Concentration Total
Procedure Performed
No. % No. %

Wet film + Stained 16 44 24 44
Stained 14 39 17 31
Wet film 5 14 10 19
Wet film + IFA 0 0 2 4
All 1 3 1 2
Total 36 100 54 100

Diagnoses of Giardiasis

The results obtained found that a total of 31,239 specimens
were tested by the laboratories involved, of which 2.7% were
positive for giardiasis (N = 839). In terms of individual
laboratories, the average results were 253 negative
specimens and 6 positive specimens per month per medical
laboratory. The number of negative and positive specimens
did not significantly differ over the three months surveyed.

Relationship Between the Diagnosis of Giardiasis and Water
Treatment

The only large area for which virtually all laboratories
provided data of numbers of specimens and the doctors’
names attached to these, was the South Island (with the
exception of one small town laboratory). The type of water
supply associated with these positive cases was usually
artesian, though this was also the major supply in the
randomly selected areas as shown in Table 2.

Table 2. Water supply associated with estimated location
of cases with positive stool specimens and for randomly
selected areas (For the South Island only).

Areas With Randomly
Cases* Selected Areast
Water Supply | Code | No. % No. %
Nil 0 5 4 11 8
Chlorination 1 19 13 28 19
C+F 2 15 10 28 19
C+F~H 3 2 1 3 2
C+F+Fi+S 4 8 6 1 1
Artesian 5 95 66 73 51
Total 144 100 144 100
Notes:

*As determined by the address of the doctor submitting the
specimen.

T Based on randomly selected doctor's address (weighted by
population).

C = Chlorination

F = Filtration

FI = Flocculation

S = Sedimentation.

When the mean value of the codes given to the types of
water supply used were compared, it was found that the
mean was higher for water supplies associated with the
positive specimens, ie, 3.9 compared to 3.2 for the controls
(significantly different using the Kruskal-Wallis test for two
groups, p=0.003). This difference was no longer significant,
however, when rural and urban areas (over 20,000
population) were examined separately.

It was found that 81.9% of positive specimens were from
designated urban areas as compared with 66.7% of the
randomly chosen areas being urban.

This amounted to a significantly higher rate of positive
specimens from urban areas compared to rural areas by a
factor of over two (Odds Ratio = 2.27, 95% Confidence
intervals = 1.26, 4.10).
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Discussion

Giardiasis is normally diagnosed by faecal examination. In
active diarrhoea a thin wet film preparation will identify
trophozoites, while normal or soft stool is more likely to
contain cysts only (5). Detection using a direct wet film
preparation with iodine or methylene blue is the simplest and
quickest method although the frequent inability of this test to
identify cysts reduces its worth. Trichrome, although a longer
procedure, is one of the better identification methods
available especially if coupled with some form of
concentration procedure (6). Unfortunately these results
indicate that concentration and trichrome staining tend to be
used only when specifically requested by a practitioner, if
foreign travel is mentioned or if a test for Giardia lamblia is
specifically asked for. The number of procedures used and
their accuracy greatly increase the chance that cysts wilt be
identified. The fact that the microscopy methods used for the
detection of Giardia lamblia cysts do not detect all cases
means that the number of positive specimens noted in this
study are an underestimate of actual numbers.

Immunoflorescent assays (IFAs) are considered
significantly more accurate than other microscopy
procedures. Other methods of detection can be time
consuming and fatiguing due to the poor visual contrast
between cysts and contaminants, and the low number of
cysts found amongst debris and microorganisms (7). The use
of the fluorescein-tabelled monoclonal antibody means that
cysts are clearly visible and therefore identification is less
tiresome. Due to the high cost of this relatively new test, few
laboratories can invest in the materials and equipment
required for the procedure, as reflected in the results. One
laboratory that did use this test commented that an IFA was
only carried out at the request of a practitioner.

Extrapolating the positive number of results obtained for the
three month period to a year suggests a total of 3,356 cases
per year in New Zealand. It is likely however that seasonal
trends in giardiasis occur (8), which would suggest a higher
total.

Also information concerning the number of positive and
negative specimens is, unfortunately, somewhat inaccurate
due the fact that muiltiple specimens may be included in the
figures. Traditionally when patients are suffering from
giardiasis three faecal cultures are requested, due to the
intermittent excretion of the cysts. It is easier for some
laboratories to access data on the number of specimens
tested rather than the number of cases, so in this sense
results may be overestimated by at most, a factor of three. A
range of other factors however would tend to suggest that
laboratory positive results represent only a small fraction of
the total number of cases present in the community. These
factors include the following:

a) The high proportion of cases that are asymptomatic (9,10).
b) Many patients may not seek medical advice if symptoms

are mild.

c) Some practitioners may treat patients on symptoms alone
rather than requesting faecal specimens.

d) Some patients may not supply faecal specimens when
these are requested.

e) Certain laboratory isolation techniques may be inadequate
to identity Giardia lamblia.

Due to ali these factors any efforts to predict the number of
giardiasis cases in New Zealand is likely to be a large
underestimate. Indeed it is conceivable that the total number
of cases estimated here for a year (3,356) would need to be
multiplied several times to produce the true number of
symptomatic cases alone.

Water is a well documented source of giardiasis in many
countries. An estimated 69% of waterborne Giardia lamblia
outbreaks occurring in the United States from 1965-1984
were in community water supply systems. Of these
community outbreaks, 74% involved inadequately treated or
chlorinated water only (11). The effectiveness of chiorine in
inactivating Giardia lamblia is dependent on pH and
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sea water must be publicised to at risk groups. Such publicity
must be done carefully so as not to jeopardise coastal
tourism. In the United States, families of victims of Vibrio
vulnificus infection have instigated law-suits against Public
Health authorities, citing failure to warn of a known health
hazard [12].

Vibrio vulnificus is in our coastal waters so we must
tamiliarise ourselves with the clinical and laboratory aspects
of this organism.

Discussion

Environmental studies [2-5] have shown that Vibrio
vulnificus is part of the normal bacterial flora of the United
States coastline. The organism is concentrated in filter
feeders such as clams, mussels and oysters, and its
presence in coastal waters is not related to faecal
contamination. A three year study of the waters of Long Island
sound [5] demonstrated that Vibrio vulnificus is only isolated
when the water temperature exceeds 17°C.

Infection with Vibrio vulnificus can be initiated in three main
ways: ingestion of uncooked, infected shellfish; contact of an
existing wound with contaminated seawater;, and a primary
wound sustained in the marine environment [6].

Clinical syndromes include primary septicaemia; and
wound infection, with or without secondary sepsis [1,6].
Primary septicaemia follows ingestion of raw or partially
cooked infected bivalves. Sepsis is due 1o the organism’s
direct invasion of the bioodstream via the gastrointestinal
tract. Initial features include fever, malaise and chills, and
hypotension is a predictor of high mortality. Necrotising
vasculitis and secondary skin lesions may develop — the
later usually within two days of symptom onset. These lesions
may be culture positive for Vibrio wulnificus. Primary
septicaemia has an associated mortality of 50%.

Wound infection may be due to a wound being sustained in
the marine environment, (case 1); or, contamination of a pre-
existing wound (case 2). Incubation time between exposure
and symptom onset is often less than 24 hours. In a reported
study of 17 cases of Vibrio vuinificus wound infections [6],
four patients died and the median time between exposure and
death was 4.5 days.

A report from 1974 [7], describes an infection with a
"halophilic non-cholera vibrio” which resembles Case 1. The
patient cut his thumb on a shrimp shell and within hours, the
thumb was swollen and painful. A fasciotomy was performed
and although no pus was found, a swab was taken for culture.
The isolate was cultured from this swab and the patient
responded to Gentamicin therapy.

It is apparent that in vitro susceptibility results may not
predict therapeutic outcome. The isolate from Case 1
exhibited large zones of inhibition to Ampicillin, Cephradine
and Augmentin, however neither Cephradine nor Augmentin
showed therapeutic effect. The duration of treatment with
each of these agents may have been inadequate to promote
a recognisable improvement, however, it has been
demonstrated that regardless of in vitro results, Vibrio cholera
may not respond to Ampicillin [8] and for this reason it is
suggested that Penicillins not be considered as sole
therapeutic agents for Vibrio vulnificus [9].

How the organism causes disease is not well understood,
butitis evident that the presence of a polysaccharide capsule
is strongly associated with virulence [10,11]. Exo-enzymes
such as: cytotoxic haemolysin, protease, collagenase, and
phospholipase are produced, but their exact contribution to
virulence remains undetermined [12].

The organism’s exquisite sensitivity to iron may account for
disease severity in some patients. Animal studies have
shown that the intraperitoneal 50% lethal dose for Vibrio
vulnificus in mice drops from 105-106 to 102 if the mice are
injected with iron prior to bacterial challenge [13,14]. In the
human host, capsulated Vibrio vuinificus can use transferrin-
bound iron if the transferrin is 100% iron saturated. However,
in the human host with normal saturation of 30%, iron is not
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available for organism wuse. For this reason
haemachromatosis patients are at risk of severe infection
with this organism; other at risk groups include patients
suffering from haematological disorders, renal failure,
diabetes, other immunosuppresive disorders and those on
immunosuppressant therapy [1,15,16].
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Paper Two contained 6 essay questions with the candidate
required to answer 4 of them. The mark range was 34 — 58%,
mean 50%. Four candidates failed to gain a pass mark in this
paper and this included 2 who subsequently failed.

Overall only 4 candidates gained more than 50% in both
papers. Those who failed the examination, failed convincingly
with the highest overall mark by a failed candidate being 43%.
The mean overall mark of those who passed was only 54%.

Apart from a few isolated flashes of brilliance, the standard
overall was at best average. The interpretation of laboratory
data was particulary disappointing, most candidates
detecting the obvious, but ignoring results they were unable to
explain.

Examination technique must again be questioned. This has
been a recurring theme in the last few years Examiner's
Reports.

CLINICAL BIOCHEMISTRY

PAPER 1.

Question 1.

Six candidates answered this question, one answer was
excellent. Simple arithmetic errors still plagued the answers to
the calculation question. Others were unable to use
simultaneous equations to solve the answer.

Generally the short answer part of the question was poorly
done.

Question 2.

Six candidates attempted; 2 passed.

(a) i. Some excellent answers with good marks. Nobody
gave as an advantage or disadvantage the linearity
limits of the glucose methods discussed.

ii. Most candidates could give the principles but the
advantages and disadvantages were not well done.

(b) Five out of 6 gave the correct answer.

(c) Three outof six gavethe correct answer. Disappointing to
see two candidates missing parts of the question out and
as a consequence, failing this question.

Question 3.

Six candidates answered this question, 5 of them
gained 60% or more. The diseases of the adrenal gland
and their influence on biochemical analytes were well
answered while the difference between homogeneous
and heterogeneous immunoassays was less well
understood.

Question 4.

Five candidates attempted; 3 passed.

Cholinesterase and a -antitrypsin question was well
answered in 4 out of 5 papers. The section on Lactate
was generally not well done.

Question 5.

Six candidates answered this question, 5 gaining over
50%. Generally the standard of answer was good with a
sound knowledge of the methodologies but less certainty
of all the clinical implications.

Question 6.

Seven candidates attempted; 4 passed.

The question was well answered by the 4 that passed.
The major problem with the failed candidates was not
answering the guestion as asked, i.e. poor examination
technique.

Question 7.

Six candidates answered this question and all gained
over 50%. Most knew the principle of fluorometry but the
advantages and disadvantages were less well answered.

Question 8.

Five candidates attempted; 1 passed.

(a) Excellent answers by three candidates. One
candidate did not answer the question and faited.

(b) Only one candidate passed. Very poor answers
given, especially on the standardisation of neonatal
bilirubin assays. Only 1 candidate mentioned the
National Women's neonatal bilirubin survey and
standardisation programme.
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Question 9.

Surprisingly only 4 candidates tackled this topical question,
3 gained over half marks. Once again, the technical aspect of
the question was well answered while the interpretive aspect
not so.

Question 10.

Two candidates answered this question. Very average —
not enough detail supplied for the detection of the bands. The
section on clinical significance was satisfactory.

PAPER 2.

Question 1.

Overall, the standard was very disappointing, considering
the fact that creatinine is probably the most common test
done in Biochemistry, and that there has been so much
written in the literature.

Four attempted; 1 passed.

Only one candidate gave a reasonable resume of the
various methods available while some answers given were
only a few lines. The question said discuss, not make short
notes.

Question 2.

Seven attempted; 4 passed.

The standard of answers was satisfactory. Those areas
that were not well done included staffing. Most candidates
seemed to forget that a Stat service is required 24 hours/day.
Result reporting was also less than satisfactory; many
candidates did not mention modern communication tools
such as computers and fax machines.

Question 3.

Of the 6 candidates that answered this question, most had
plenty to write about the metabolism of bilirubin and in doing
so failed to answer the question.

Question 4.

Two candidates attempted this question. They tended not
to directly answer the question but got involved in the
diagnosis of renal failure.

Question 5.

Six attempted; 4 passed.

This question was generally well done but two candidates
did not mention purchasing arrangements for the
consumables and spares and had little idea on a structured
preventative maintenance programme.

Question 6.

Three candidates attempted this question, one of whom
properly understood the Technical Article satisfactorily.
OVERVIEW.

All candidates answered some questions very well but
were unable to maintain a high enough standard throughout
their paper. This meant good answers were offset by the poor
ones. One candidate only answered 5 out of the 8 required in
Paper 1.

Paper 1 was changed this year; it contained no sections
and the selection was reduced from answering 9 questions
out of 12 to 8 out of 10 with no compulsory questions. Paper
2 remained the same with a choice of 3 out of 6 questions.















