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Hyperhomocysteinaemia: a risk factor for vascular disease

EDITORIAL

The list of factors promoting and protecting against
cardiovascular disease has grown steadily over the years.
The most recent addition to the list of risk factors is an
elevation of homocysteine levels in the blood.1 However,
the suggestion that raised plasma homocysteine might
increase cardiovascular risk is not new. Some 30 years
ago McCully drew attention to accelerated
atherosclerosis in two cases of homocystinuria who had
different enzyme defects but markedly raised levels of
plasma homocysteine (tHcy). The question was raised
then as to whether more modest elevations of tHcy might
also be associated with increased cardiovascular risk.2

Circulating homocysteine is derived from methionine
and is  removed by conversion to  cysteine or
remethylated to methionine. Homocystinuria, an
extremely uncommon autosomal recessive condition,
usually results from a deficiency of the enzyme
cystathionine β-synthase which plays a key role in
conversion of tHcy to cysteine.3 However, moderate
increases in tHcy may result from less severe, more
common genetic changes in enzymes involved in this
pathway or in the remethylation pathway
(methylenetetrahydrofolate reductase, methionine
synthase).4 For example, a thermolabile variant of
methylenetetrahydrofolate reductase is common in
North America (overall allele frequency 38% in the
general  population) ,  and appears to  result  in
hyperhomocysteinaemia when folate levels are low.5 In
addit ion,  hyperhomocysteinaemia may have a
nutritional cause as the vitamins B6, B12 and folate are
essential cofactors and cosubstrates for enzymes
involved in homocysteine metabolism.6 Approximately
two thirds of all cases of hyperhomocysteinaemia can
be attributed to inadequate intakes of  these B
vitamins.7 Folate levels appear to be the strongest
dietary determinant of tHcy levels in the general
population with many studies in different countries
and using varying methodologies, showing an inverse
association between plasma, serum or red cell folate
levels and tHcy. This association has been documented
even in the absence of  overt  def ic iency. 7-9 The
association between vitamin B6 and B12 intake, and
tHcy levels is less striking than that observed for
folate and may be restricted to deficiency states.7

How good is the evidence that moderate
homocysteinaemia, of genetic or nutritional cause, is
implicated in the aetiology of cardiovascular disease? A
series of case control studies suggests substantially higher
levels of tHcy in patients with a range of vascular diseases
compared with controls.1 The most impressive of these is
that carried out in 14 countries by the European Concerted
Action Group which included 750 cases of vascular disease

and 800 well matched controls. Overall, subjects with
vascular disease had tHcy levels 20% higher than healthy
subjects and levels of 12 µmol/L or greater were associated
with a doubling of risk of cardiovascular disease. The risk
was as great as the risk associated with cholesterol levels
greater than 7.1 µmol/L and was independent of the
conventional risk factors. Furthermore, an additive increase
in risk was observed when hyperhomocysteinaemia occurred
with hyper-cholesterolaemia and multiplicative increase in
risk was noted when hyperhomocysteinaemia occurred with
other important risk factors such as hypertension and
cigarette smoking. For example, the presence of
hyperhomocysteinaemia  and hypertension was associated
with an 11-fold increase in risk of vascular disease.10 The
findings in cohort studies have been less consistent with
some investigators unable to confirm the association between
tHcy and subsequent vascular disease.11-13 However, this is
probably not surprising since most of these studies have
involved the measurement of tHcy in blood samples which
have been stored for many years and may not have been
collected under appropriate conditions. To determine tHcy
levels accurately, blood samples should be collected following
a 10- to 12-hour fast, placed on ice immediately  after
venipuncture and centrifuged within two hours.14 None the
less, aggregated analysis (meta-analysis) of the various case
control and prospective studies suggests a gradient of risk
associated with increasing levels of tHcy with the risk of
vascular disease associated with every 5 µmol/L increase in
tHcy comparable with a 0.5 mmol/L increase in cholesterol.1

More recent research has centred around the extent to
which nutritional intervention might be able to reduce tHcy
levels. Cross-sectional epidemiological studies have
suggested that nutritional factors might account for 40-50%
of the variance in tHcy.15 However, intervention studies
suggest that folic acid has the most marked effect, with
levels of between 0.5-5 mg per day lowering tHcy by 25%.8
We have recently completed a comparison of three different
approaches to increase dietary folate from usual daily
intakes of around 200 µg to 600 µg: supplementation,
increasing fortified breakfast cereals and increased used of
folate-rich foods. In comparison with a control group, tHcy
reductions of 21%, 24% and 9%, respectively, were
achieved.16 Folate from foods appeared less bioavailable
than when additional amounts were obtained from
supplementation or fortified breakfast cereals, though other
studies have shown that when food with highly available
folate (citrus fruits and legumes) are substantially
increased, a more marked reduction of tHcy can be
achieved.17 It is not yet certain whether a clear dose
response exists between increasing dietary folate and tHcy
reduction. However, presently available data suggest that
there is little additional benefit when intakes are increased



beyond 600 µg/day.8 The inverse correlation between
increases in serum folate (reflecting dietary change) and
decreased plasma tHcy is striking (round -0.7).16

There are as yet no published controlled clinical trials
which have established benefits of lowering tHcy in terms
of morbidity and mortality. Recommendation regarding the
measurement and treatment of tHcy should await the
results of such studies. However, the low cost of treatment,
the absence of side-effects of treatment and the potential
benefits associated with lowering tHcy have led to the
widespread measurement of tHcy in some centres,
especially in individuals who are at high risk of
cardiovascular disease. If this practice is to be followed it is
important to ensure that samples are collected under
appropriate standard conditions (fasting, immediately
placing the sample on ice and centrifugation within two
hours) and measured in reliable laboratories, since there
are as yet no quality control programmes for the
measurement of tHcy. The limited New Zealand data
available at present suggest that tHcy is likely to be as an
important risk factor as in other countries.18 Should the
predictions of Boushey et al1 be confirmed in large clinical
trials, the 3 µmol/L reduction in tHcy achieved with low-
dose folic acid intervention,16 could lower the risk of
vascular disease by 30-45%. Treatment of
hyperhomocysteinaemia is therefore likely to have a crucial
role in the context of both primary and secondary
prevention of cardiovascular disease.

JI Mann,
LJ Riddell,
Department of Human Nutrition,
University of Otago,
Dunedin.

PAPER

Homocysteine levels in healthy New Zealanders and those
with vascular disease
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Reference ranges derived from these populations would
appear to be applicable for New Zealanders. tHcy
measurements should be made when assessing individuals
at high risk of vascular disease and intervention strategies
considered.

NZ Med J 1999; 112: 438-42

High levels of total homocysteine (tHcy) in the blood have
been consistently shown to be associated with increased
cardiovascular risk in both case control and prospective
studies.1 Although clinical trials demonstrating a reduction
in cardiovascular morbidity and mortality in association with
a reduction in plasma tHcy are still awaited, it is widely
accepted that tHcy is an independent determinant for
cardiovascular disease with an effect at least equivalent to
that of the established risk factors: hypercholesterolaemia,
hypertension, cigarette smoking and obesity.1,2

Recent advances in high performance liquid
chromatography techniques permit the rapid determination
of tHcy levels.3 Although the cost of the assay precludes
widespread screening of populations at present,
determining the tHcy level of individuals at risk of vascular
disease may soon be an integral part of risk assessment.
Widely varying levels of tHcy have been reported in

Abstract
Aims. Levels of plasma homocysteine (tHcy) have been
shown to vary between populations. The aim of the present
study was to determine tHcy levels in a New Zealand
population to facilitate interpretation of international
reference ranges.
Methods. Fasting tHcy levels were determined in 431
volunteer men and women, aged between 17 and 83 years,
from the greater Otago region. Subjects with self-reported
incidences of vascular disease (n=138) were compared with
healthy control subjects (n=293).
Results. Mean (SD) fasting tHcy level of the entire
population was 8.3(3.5) µmol/L and men had significantly
higher levels than women (9.0(3.4) and 7.8(3.5) µmol/L,
respectively, p<0.05). Levels increased significantly with
increasing age (0.5 µmol/L for every ten years). There was a
small but non-significant difference in tHcy levels between
subjects with and without vascular disease (difference after
excluding two outliers and adjusting for age and gender;
0.63, 95% CI, -0.03,1.29). tHcy levels were not significantly
correlated with lipid or lipoprotein levels.
Conclusion. Levels of tHcy in a group of volunteers from
the greater Otago region were similar to those reported in
other populations at high risk of cardiovascular disease.
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different countries suggesting genetic and environmental
determinants. Interpreting an individual’s tHcy level and
associated risk is complicated by the need to distinguish
between a statistically defined “nomal” range (mean ± two
standard deviations), derived from levels in a large group of
apparently healthy individuals, and a reference or healthy
range representing levels beyond which the risk of vascular
disease increases. No published data are available
regarding tHcy levels in New Zealand. We report here
provisional data relating to tHcy levels in asymptomatic
volunteers and a group of patients with vascular disease in
order to facilitate recommendations for individuals in New
Zealand who may have their tHcy levels measured.

Methods
Study subjects. Volunteers were recruited via advertisements in
a local newspaper and in Dunedin Public Hospital, Otago. In total
431 subjects provided a fasting blood sample for tHcy
determination. They were classified either as healthy subjects (no
symptoms of vascular disease and not receiving treatment for
vascular disease or hypertension) or patients with vascular
disease. The latter group comprised those with symptoms of
angina, a past history of myocardial infarction or stroke, or who
had undergone coronary artery surgery, and those who were being
treated for cardiovascular disease or hypertension by their general
practitioner or in the cardiology services of Dunedin Public
Hospital. Two hundred and ninety-three fulfilled the criteria for
healthy controls and 138 were classified as having vascular
disease. Information regarding age, gender, clinical details and
past and present smoking habits was recorded. Age data were not
available for 4.4% (3% men, 5% women) of the study population.
The majority of participants were of European descent.
Laboratory methods. Blood samples were collected in EDTA
tubes, placed on ice immediately, separated within two hours by
centrifugation at 2000 g and stored at -80oC prior to analysis.
Cholesterol concentration (total and high density lipoprotein HDL)
was measured enzymatically with Boehringer kits and calibrators,
and triglyceride was measured enzymatically with Roche
Diagnostic kits on a Cobas Fara analyser. After precipitation of
lipoproteins containing apolipoprotein B with phosphotungstate-
magnesium chloride solution, HDL cholesterol was measured in
the supernatant.4 Coefficients of variation were 0.9% cholesterol,
2.7% triglyceride and 5.2% HDL-cholesterol in the Royal
Australasian College of Pathologists’ quality assurance
programme. Low density lipoprotein cholesterol was calculated by
using the Friedewald formula.5 Total homocysteine was determined
by the method of Ubbink et al.6 Reduced thiol derivatives were
separated using high performance liquid chromatography
(Shimadzu LC -6A pumps with SCL-6A system controller, Prodigy
5µ ODS 3 100 A 150 x 4.6 mm column and 30 x 4.6 mm guard
column s/no 137902) and detected using fluorescence detection
(Shimadzu RF551) with cystamine dihydrochloride (Sigma lot
76H2611) as the internal standard. Coefficient of variation within
batches was 2.2% and between batches 5.3%. All analyses were
undertaken in the laboratories of the Department of Human
Nutrition, University of Otago.
Statistical analysis. Multiple regression analysis was used to
determine the difference in tHcy levels with age, between men and
women, and between individuals with and without vascular
disease. An additional analysis was carried out for the 31
individuals with vascular disease who also reported hypertension.
Age and gender significantly influenced tHcy levels and multiple
regression analysis was conducted with and without adjustment for
age and gender. Product moment correlations were used to
determine the association between tHcy and lipid and lipoprotein
levels, with and without adjusting for age and gender. All analyses
were conducted using SPSS for window release 6.1.3 (SPSS Inc.).

Results
Effect of age and gender. Total homocysteine, and total
and HDL cholesterol, differed significantly between men
and women (Table 1). Men had significantly higher tHcy,
lower total and HDL cholesterol and were significantly
older than female subjects. The frequency distribution of
tHcy levels indicates the presence of a tail of higher values
for both genders (Figure 1). Total homocysteine levels
significantly increased with increasing age for both men
and women (Table 2, Figure 2). After adjusting for gender,
every increasing year was associated with a 0.05 (95%
confidence interval, CI, 0.03,0.07) µmol/L increase in tHcy

level (p<0.0001). Total homocysteine levels were 1.52 (95%
CI, 0.09, 2.93) µmol/L higher in men in the top quartile
compared with women (p<0.05). With increasing age, the
percentage of subjects with tHcy levels above 15 µmol/L
increased. The great majority of the study population were
non-smokers, only 9% reported current or past smoking
habits. There were no significant differences between past,
current and non-smoking subjects (data not shown).

Table 1. Total homocysteine, lipid, lipoprotein levels and age of the study
population. Values presented are mean (SD).

All subjects Women Men Differencea

n=431 n=257 n=174 (95% CI)
tHcy (µmol/L) 8.3(3.5) 7.8(3.5) 9.0(3.4) 0.89(0.21,1.57)†

Total cholesterol (mmol/L) 5.63(1.21) 5.72(1.26) 5.51(1.14)-0.34(-0.58,-0.12)‡

HDL cholesterol (mmol/L) 1.24(0.45) 1.37(0.48) 1.07(0.35)-0.32(-0.40,-0.23)§

LDL cholesterol (mmol/L) 3.65(1.14) 3.64(1.20) 3.66(1.07) -0.09(-0.31,0.14)
Triglycerides (mmol/L) 1.62(0.93) 1.54(0.89) 1.74(0.98) 0.12(-0.07,0.30)
Age (years) 47.9(16.4) 45.4(16.6) 51.5(15.5) 6.05(2.86,9.24)§b

a Difference between men and women adjusted for age, †p<0.05, ‡p<0.01,
§p<0.001;
b difference between men and women, §p<0.001; CI: confidence interval.

Table 2. Total homocysteine levels (µmol/L) according to age quartiles.

Age range (years) n mean (SD) 5th 95th %>10 %≥15
centile centile µmol/L µmol/L

All ages 17-83 431 8.3(3.5) 4.5 13.9 20% 3%
First quartile<34 103 7.3(2.0) 4.7 11.4 7% 1%
   Men 28 7.5(2.0) 4.8 12.5
   Women 75 7.2(2.0) 4.6 11.6
Second quartile 34-49 95 7.8(2.8) 4.3 14.4 17% 3%
   Men 44 8.2(2.5) 4.8 13.7
   Women 51 7.4(3.0) 4.1 15.7
Third quartile 50-61 107 8.5(4.5) 3.8 13.9 31% 4%
   Men 37 9.2(3.1) 3.8 14.1
   Women 70 8.2 (5.0) 3.8 14.9
Fourth quartile>62 107 9.6(3.8) 5.5 16.1 28% 6%
   Men 59 10.3(4.2)† 5.7 18.2
   Women 48 8.8(3.1) 4.7 13.8

Difference between men and women, †p<0.05.

Figure 1. Distribution of tHcy (µmol/L) in all subjects.

Figure 2. Mean and 95% confidence interval for tHcy (µmol/L) at different ages
in men and women.
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Homocysteine levels in healthy subjects and those
with vascular disease. The subjects with vascular
disease were significantly older and had significantly
higher tHcy levels than healthy subjects (Table 3). The
frequency distribution of tHcy levels in subjects with and
without vascular disease is shown in Figure 3.
Homocysteine levels were highest in those who were
hypertensive. The great majority of these individuals (29 of
31) had evidence of other vascular disease in addition to
being hypertensive. After adjusting for age and gender, the
differences in tHcy levels were no longer statistically
significant. Two subjects without vascular disease had tHcy
levels greater than three standard deviations above the
mean (33.3 and 41.6 µmol/L). When they were excluded
from the regression analysis the age and gender adjusted
difference between healthy subjects and those with
vascular disease increased appreciably (adjusted difference;
95% CI: 0.63; -0.03, 1.29).
Lipids and lipoproteins. Lipids and lipoprotein levels
in healthy subjects and those with vascular disease are
presented in Table 4. Triglyceride levels were significantly
higher in subjects with vascular disease compared with
healthy subjects. HDL and LDL cholesterol were
significantly higher in subjects with hypertension compared
with healthy subjects.
Correlates with tHcy. Total homocysteine levels were
significantly correlated with age, gender, total and LDL
cholesterol but not with HDL cholesterol or triglycerides.
The relationships with total and LDL cholesterol were no
longer significant after adjusting for age and gender (Table
5). Correlates between tHcy and lipid and lipoprotein levels
were similar in subjects with vascular disease and in
healthy subjects when the two populations were analysed
separately (data not shown).

Discussion
The present study was conducted in a self-selected group
of adult volunteers and, while the sample was not
representative of the Otago or New Zealand population,
the data are the first available describing the tHcy
distribution in New Zealand. The findings facilitate advice
to individuals in this country. The average (SD) tHcy level
for healthy subjects was 7.9(3.6) µmol/L overall, and 8.4
(3.7) and 7.6(3.5) for men and women respectively,
compared with an overall average tHcy level of 9.1 (3.1)
µmol/L for subjects with vascular disease, and 9.7(2.8) and
8.3(3.4) for men and women with vascular disease,
respectively. The relatively large standard deviation and
the frequency distribution observed in the present study
indicate a wide spread in tHcy levels. Similar distribution
curves have been observed in previous studies6-8 and
appear to be typical for tHcy. These data also confirm the
overall higher tHcy in men than women observed
repeatedly in other studies.2,9-11 Differences in vitamin
status may in part explain the differences between men
and women.10,12 It has also been suggested that as 70% of
tHcy production is linked to creatinine metabolism the

generally higher muscle mass in men may also account for
the increase in tHcy levels.10 This study confirms the
observations of previous studies of an increase in tHcy
levels with increasing age.13,14 The data suggest a
0.5 µmol/L increase in tHcy level for every ten years. This
is comparable with the 0.75 µmol/L increase per ten years
observed by Wald et al14 and the 1.3 µmol/L increase per
20 years reported by Nygård et al.13 While the increase
with age has been a consistent finding in men, this has
not always been the case with regard to women.10,15

However, these data are consistent with results of several
other groups8,9,16 who did report a similar age-related
increase in women.

Total homocysteine levels vary among different
populations. Authors from America, Finland and the
Netherlands, using the same laboratory method as that
used in the present study, report means for healthy adult
subjects which range from 7.4 to 14.7 µmol/L.6,9,17-19 The
different age ranges studied could account for some of the
variation. The present study involved subjects with a wide
age range (17-83 years). Bots et al and Selhub et al
conducted their studies on subjects over the age of 55 years;
the former group observed average tHcy levels of
14.7 µmol/L17 and the latter observed mean values of 13.0
and 12.5 µmol/L, for men and women, respectively.9 Two
other studies involved subjects with a similar age range to
that of the present study. Petri et al from the United States
reported average tHcy levels of 10.5 and 7.4 µmol/L in men
and women, respectively,19 whereas Alfthan et al from
Finland reported slightly higher values than our data for
women but  virtually identical levels in men (9.28 and 9.82
µmol/L in women and men respectively).18 The average of
8.4(3.7) µmol/L for healthy male subjects observed here is
also comparable with the average tHcy levels observed in
men aged between 40-49 years from different European
populations of between 7.1 (1.4) and 10.7(2.1) µmol/L.20

Silberberg et al8 recently published data relating to tHcy

Table 3. Age and tHcy levels in healthy subjects compared with subjects with vascular disease. All values are mean (SD).

Category n Age (years) tHcy (µmol/L) % > 10 % ≥ 15 Differencea Adjusted
µmol/L µmol/L (95% CI) differenceb

(95% CI)

Healthy subjects 293 42.3(15.9) 7.9 (3.6) 15% 3%
Men 95 44.6 (15.7) 8.4 (3.7)
Women 198 41.1 (16.0) 7.6 (3.5)

Subject with vascular
disease 138 59.3 (10.4) 9.1 (3.1) 31% 4% 1.27 (0.57, 1.96)§ 0.16 (-0.66, 0.97)

Men 79 59.3 (11.2) 9.7 (2.8)
Women 59 59.2 (9.4) 8.3 (3.4)

Hypertension subgroup 31 59.4 (9.4) 9.4 (3.0) 39% 3% 1.57 (0.26, 2.88)† 0.63 (-0.76, 2.02)
Men 15 60.8 (9.6) 10.4 (2.5)
Women 16 58.0 (9.2) 8.4 (3.1)

a Differences between subjects with vascular disease and healthy subjects, † p < 0.05, § p < 0.001;
b Difference between subjects with vascular disease and healthy subjects adjusted for age and gender; CI: confidence interval.

Figure 3. tHcy (µmol/L) distribution in healthy subjects and those with
vascular disease.
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levels in an Australian population and observed an overall
average tHcy level of 12.3 µmol/L (13.6 and 10.8 µmol/L for
men and women, respectively), following log
transformation. The study involved 162 apparently healthy
subjects (57% male) aged above 30 years. The inclusion of a
greater proportion of men, a greater number of subjects
over 75 years of age and exclusion of subjects under 30
years may account in part for the higher average tHcy
levels than those observed in the present study.
Furthermore, the authors acknowledge that, on average,
the tHcy values from their laboratory were 1 µmol/L higher
than samples concurrently measured in two other
laboratories in Europe and America.8

There are a number of possible explanations for the
differences in tHcy levels among different populations in
addition to the differences in age and gender, discussed
above. Differences in vitamin consumption may be
particularly important. Homocysteine levels are negatively
associated with blood measures of folate, vitamin B6 and
vitamin B12, with the strongest inverse correlation observed
with blood folate.16 As blood levels of folate, vitamins B6 and
B12 are influenced by diet,9 differences in dietary intake of
these nutrients could help to explain some of the
geographical differences reported in different countries.20-24

Differences in smoking habits16 and socioeconomic factors22

may also account for some of the heterogeneity. However,
genetic variation could also explain some of the differences
and probably the best evidence for genetic factors
explaining differences between populations comes from
South Africa. Ubbink et al observed significant differences
in tHcy metabolism between South African black and white
male police recruits. These differences existed despite the
two groups of men consuming similar diets with similar
levels of serum folate and vitamin B12 and similar socio-
economic factors.23 The prevalence of the thermolabile
variant of methylenetetrahydrofolate reductase frequency
has been found to differ between different populations24 and
may explain part of the variance of tHcy levels.

Table 5. Correlation co-efficients between lipid, lipoprotein levels and tHcy.

Variable ra p value r* p value

Age 0.26 <0.0001
Sex 0.17 <0.0001
Total cholesterol 0.10 0.04 0.05 0.35
HDL cholesterol -0.07 0.14 -0.02 0.73
LDL cholesterol 0.11 0.02 0.05 0.29
Triglycerides 0.06 0.25 0.00 0.98

a Pearson’s correlation coefficient; * Partial correlation coefficient after
adjusting for age and gender.

tHcy levels and vascular disease. An appreciable
difference in tHcy levels between the healthy group and
those with vascular disease was largely explained by
differences in age and gender so that when these variables
were adjusted for, the difference between the two groups
was no longer statistically significant. However, when two
individuals whose tHcy levels were more than three
standard deviations above the mean were excluded from
the analysis, the difference between people with
cardiovascular disease and controls was comparable with
some of the data sets reported in the literature. The
reported magnitude of the difference between those with
and without vascular disease ranges from 0.6 µmol/L7 to 6

µmol/L,11 with the majority of studies reporting a difference
of 1 to 2 µmol/L.1 It should be noted that when similar
comparisons were made for other well recognised risk
factors (e.g. hypercholesterolaemia, hypertension)
differences between patients and control groups are
similarly small.25,26 A subgroup of subjects with vascular
disease further reported the presence of hypertension. As
for the vascular disease subjects as a whole, the difference
in tHcy levels compared with healthy subjects was largely
explained by age and gender differences. Thus it was not
possible to confirm earlier observations of increased tHcy
levels with hypertension.7,11

tHcy, lipid and lipoprotein levels. Although the
majority of studies suggest that raised tHcy is an
independent risk factor for vascular disease, some studies
have observed associations between lipid and lipoprotein
levels and tHcy.27,28 The present study observed weak but
significant correlations between tHcy and total and LDL
cholesterol but neither association was significant after
adjusting for age and gender. These results support the
observation that tHcy levels are independent of lipid levels.
The lipid and lipoprotein profiles of this study are
comparable to those reported for a representative group of
New Zealanders providing some assurance that the
individuals studied are at least reasonably representative
of New Zealanders as a whole.29

‘Normal’ and reference ranges for tHcy. Given the
comparability between average tHcy levels observed here
with those documented in several other populations,6,9,17-19

the currently accepted ‘normal’ and reference ranges would
appear to be applicable to the New Zealand population.
Recent studies suggest that individuals with tHcy levels at
the upper end of the frequently observed statistically
defined normal range of 5-15 µmol/L are at substantially
increased risk of vascular disease.2,9,13,14 The inclusion of
individuals who do not have an adequate intake of B
vitamins, in particular folate, in a population survey will
increase mean levels and extend the normal range.6,12,30

This will also occur if patients with renal disease,
hyperthyroidism and, of course, vascular disease are
included. Ubbink et al and Rasmussen et al have recently
suggested reference ranges based on tHcy levels in
individuals with optimal vitamin status. Ubbink et al have
suggested a reference range of 4.9-11.7 µmol/L for both men
and women,6 which is comparable with that suggested by
Rasmussen et al for both men and women under the age of
30  (4.6-8.1 µmol/L) and over the age of 60 (5.8-11.9 µmol/
L).31 Between the ages of 30-59 years, they suggest ranges
of 6.3-11.2 µmol/L and 4.5-7.9 µmol/L for men and women,
respectively.31 In reality, it is no more possible to offer
precise cut-off values for tHcy any more than it is possible
for cholesterol, blood pressure or any other risk factor. In
the light of current knowledge it is probably most
appropriate for health professionals to be informed that a
graded increase in risk occurs beyond levels of around 10
µmol/L and that the risk conferred by higher levels is
substantially compounded by the presence of other risk
factors.2,9,13,14 The most appropriate means of reducing tHcy
levels in individuals and populations is by increasing total
dietary folate from the present average intake of around
200 µg/day to about 600 µg/day, by the use of either folate
supplements or fortified breakfast cereals.1,32 The potential
for folate from food other than fortified breakfast cereals
has not been clearly established but it is probably essential
to encourage the use of food sources which contain folate in

Table 4. Lipid and lipoprotein levels in healthy subjects compared with subjects with vascular disease. All values are mean (SD).

Category n Total cholesterol (mmol/L) HDL (mmol/L) LDL cholesterol (mmol/L) Triglyceride (mmol/L)

Healthy subjects 293 5.50 (1.21) 1.27 (0.39) 3.55 (1.15) 1.48 (0.82)
Subjects with vascular

disease 138 5.92 (1.17) 1.19 (0.57) 3.86 (1.09) 1.92 (1.08)†

Hypertension subgroup 31 5.93 (1.09) 1.44 (0.88)† 3.62 (0.94)† 1.93 (1.11)

Differences between healthy subjects and those with vascular disease adjusted for age and gender, † p < 0.01.
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a form which is bioavailable, e.g. citrus fruits and
legumes.33

In conclusion, it appears that New Zealand has levels of
tHcy which are comparable with those in other countries
with high rates of cardiovascular disease. While
intervention programmes and widespread screening may
not be justified until morbidity and mortality benefits
resulting from reduction in tHcy levels have been
demonstrated in clinical trials, health professionals should
be aware of the potential magnitude of tHcy-mediated risk
of cardiovascular disease. When possible, tHcy
measurements should be included when assessing absolute
risk of cardiovascular disease of individuals. Data available
are not yet sufficient to include tHcy in absolute risk
assessment charts34 but there is arguably adequate
evidence to suggest that a high tHcy level might justify
classifying an individual in a higher risk level. Treatment
of raised levels is low cost and apparently side-effect free,
so may be justified even in the absence of clinical trials,
especially in high-risk individuals. Fortification with folic
acid, recommended primarily to reduce the risk of
congenital malformation may also help to reduce
cardiovascular risk.
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Methadone maintenance treatment: outcomes from the
Otago Methadone Programme
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from 19% to 40% (including attendance at educational
programmes). For the 89 clients injecting opiates daily at
initial presentation, 64% reported no opiate use in the
three months prior to review. Of the remaining 36%,
opiate use reduced significantly. Rates of sharing injecting
equipment reduced by almost 90%. Almost 50% of
cannabis users reduced their use from daily to less than
daily use. Clients reporting no current use of illicit
benzodiazepines increased by 85%. Heavy binge drinking
weekly or more reduced by almost 75%. Use of other illicit
drugs reduced by almost 90%. Drug-related convictions

Abstract
Aim. To provide information on methadone treatment
outcomes for opiate-dependent individuals.
Methods. Questionnaires and random urine tests were
completed for 112 Otago clients comparing outcomes before
and during methadone maintenance treatment.
Results. Treatment retention rates were high, with 86%
of clients remaining on the programme six months or
more. The number of clients on benefits reduced by almost
30% during treatment, with employment rates doubling
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reduced by almost 60%, while accidental drug overdoses
reduced by over 90%.
Conclusion. The widespread benefits of methadone
maintenance treatment demonstrated underline the
importance of making quality methadone programmes
readily accessible within the health system. Currently,
there are long waiting lists and many individuals cannot
gain access to active treatment. We believe the health
system urgently needs to look at expanding existing
services and/or establishing private methadone clinics
similar to those in New South Wales.

NZ Med J 1999; 112: 442-5

Despite good evidence of its effectiveness1,2 from both
randomised control trials and observational studies,
methadone maintenance treatment continues to be viewed
as a highly controversial treatment by both the general
public and health professionals.3 Demand for methadone
programmes continues to outstrip supply, with long waiting
lists in most treatment centres. To date there have been no
New Zealand studies demonstrating the effectiveness of
methadone maintenance treatment. This study was set up
as part of a quality assurance programme to evaluate
treatment outcomes for a group of clients on the Otago
methadone programme.

Method
As part of a quality assurance programme requested by the Otago
Area Health Board, the Otago methadone clinic designed a 50-item
questionnaire to evaluate outcomes for clients on the methadone
programme. The questionnaire examined changes in employment,
criminality, opiate use, alcohol and other drug use, safe injecting
practices and some health outcomes. Socio-demographic
characteristics, clinic attendance and methadone use were also
explored.

The questionnaire involved clients started on the Otago
methadone programme during the six-month period from July 1992
to January 1993, as well as those already on the programme at
that time. The questionnaire was administered by the client’s case
manager. Because of the heavy case load of clinic staff, data
collection was completed over a two-year period. This meant that
clients were at different stages of treatment when outcomes were
evaluated.

The first part of the questionnaire retrospectively examined the
client’s situation at presentation to the clinic using self-report and
details from the client’s case notes at the time. The second part
examined the client’s progress after six months or more on the
programme. This time frame was chosen because successful
rehabilitation has been reported in six-month and much longer-
term outcome studies of patients on methadone.4 The mean time of
the follow-up questionnaire since starting the programme was 27.5
months. Progress at follow-up was based on the client’s self-report,
the case manager’s knowledge of the client’s progress and the
results of at least two random urine drug screens during the
previous three months. Clients not meeting the safety
requirements of the programme had more frequent urine tests. The
clinic coordinator also reviewed the Otago Daily Times court news
and all criminal convictions were recorded in clients’ case files.

The Ethics Committee for the Otago Area Health Board was
approached about publication of results. As advised, consent for
publication was sought from the clients involved.
Description of the Otago Methadone Programme. Clients
self-referred to the  clinic or were referred by a health professional.
Once suitability for methadone was determined, clients were
allocated a case manager within the multidisciplinary team who
coordinated the ongoing treatment plan. Clients were also
encouraged to utilise external health services as appropriate.

Take-home doses of methadone (“takeaways”) were considered
for clients who had been stable on the programme for at least three
months and met the safety requirements.These included: absence
of drug and alcohol abuse; regular clinic attendance; attendance at
stipulated team reviews; absence of serious behavioural problems
at the clinic or pharmacy; absence of recent drug-related crime;
adequate management of coexisting medical or psychological
disorders; stable home environment which did not pose a risk of
diversion or accidental use of takeaway doses.

Supervised urine drug screens were carried out weekly in the
early period of stabilisation. Once stabilised, clients were placed on
computer-generated, random urine drug screening.

Non-compliance with the safety requirements of the programme
was generally reviewed by the case manager and treatment options
discussed. These could involve additional counselling; a rise in
dose; use of additional support services; more frequent monitoring.
In serious situations, takeaway doses might be temporarily
suspended. In exceptional cases, the client would be withdrawn
from the programme over a one-month period.

All dispensing of methadone was carried out at community-
based pharmacies.

Results
Of 133 clients on the programme, questionnaires were
completed for 112 (84%). Two clients refused to complete
the questionnaire. A further two had left the programme
before the questionnaire was administered. For 17 clients,
the case managers had not completed the questionnaire by
the final deadline for data collection,
Pre-treatment characteristics of 112 clients
The number of male patients (55%) and female patients
(45%) were similar and the majority were of European
descent (92%). The mean age at the time of entry to the
current programme was 28 years, with a range of 18 to 43
years. Nineteen per cent of the group listed themselves as
being in full- or part-time employment outside the home,
while 13% listed themselves as a homemaker and a further
63% were on a benefit. Six per cent of the group were
involved in prostitution. Most of the group were either
single (39%) or married/de facto (53%). Eight per cent were
separated, divorced or widowed. Almost half the group
(48%) had children they were caring for and almost one-
third of the total patient group (29%) were caring for
children under five years old. Most of the group had not
reached School Certificate level at school (63%), while 30%
had School Certificate or a 6th or 7th form qualification.
Seven per cent of the group had a tertiary education.

The first reported injecting drug use was between 15 and
24 years for most patients (83%), with the majority of the
total group first injecting between 15 and 19 years (56%).
Clients were asked when they first developed a “habit”
(injecting opiates daily and experiencing withdrawal
symptoms without them). A large number (39%) developed
a habit within a year of first injecting opioids. A further
39% developed a habit within one to two years of first
injecting and for the remainder it took three years or more.
Most of the group (94%) were injecting opioid drugs at the
time of initial presentation for methadone treatment, with
a small number using oral opioids only (6%). For 49% of the
group, this was their first time on a methadone programme.

Clinical outcomes
Outcome results were available for the 96 clients still on
the programme at the time of review. For the other 16
clients, half of the group were no longer on the programme
because of drug-related problems: seven were stood down
due to non-compliance with the safety requirements of the
programme and one was imprisoned due to a drug-related
conviction. The other eight were no longer on the
programme for a range of reasons: moving elsewhere (3);
voluntary withdrawal off the programme (3); transfer to
general practitioner (1) having been stable for some time;
and intolerable vomiting on methadone (1). The number
remaining on the programme (96/112) indicates a high rate
of retention of 86%.
Length of time on methadone programme. Almost
one-third (29%) of clients had been on methadone for 6-12
months; a further 40% had been on for 13-24 months; and
the remaining 31% for 25 months or more.
Attendance. The majority of clients (54%) were seeing
their case manager monthly, with 26% attending every  two
to three weeks, 2% weekly, and 18% attending less than
monthly.
Methadone dose. Methadone doses varied widely, with
the percentage of clients on different dose ranges similar
from time of initial stabilisation to time of follow-up. The
main difference was the increase in clients on doses of 80
mg and above (8% vs 20%) which is likely to reflect the
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clinic’s policy of using higher doses when indicated, in line
with the literature. The mean dose at stabilisation was 43
mg and, at follow-up, 51 mg.
Employment. The number of clients who were
beneficiaries reduced from 61% to 44%, while employment
rates increased significantly from 19% to 40% for full- or
part-time work (this included attending university and
other educational programmes). Rates of prostitution
dropped from 7 % to 1%. The number of clients who listed
themselves as “homemaker” remained about the same.
Accidental overdose. In the six months before the
programme, 25% of clients had experienced one, or more,
accidental drug overdose. This figure dropped to 2% on the
programme (chi-squared = 21.531; p < 0.0001).
Drug-related convictions. In the six months before the
programme, 35% of clients reported being convicted for one
or more drug-related offences. On the programme, this
figure dropped to 15% (chi squared = 11.111; p = 0.0009).
Some of the convictions on the programme were for crimes
committed prior to methadone treatment due to court
delays.
Illicit opiate use. Eighty-nine of the group were injecting
drug users, with the remaining seven using only oral
opiates at the time of presentation to the clinic. All of the
group of 89 were injecting opiates daily at the time of initial
presentation. At the time of review, 64% reported no use of
opiates in the three months preceding. This self-report was
supported by random urine drug tests which found that
96% of those reporting no opiate use had urine tests clear
for opiates. For the 36% still using opiates, this use was
infrequent compared to the daily use at time of
presentation: 11% reported one-off use in the preceding
three months: 11% reported less than monthly use; 7%
greater than monthly use and 7% use of illicit oral opiates
only. Pre-programme daily or occasional use of opiates for
the injecting drug users (100%) was compared with follow-
up results (36%) and reached statistical significance (chi-
squared = 83.851; p < 0.0001).

For those continuing to inject opiates, the rates of sharing
injecting equipment during the previous six months had
reduced significantly from 49% pre-programme to 6% (chi-
squared = 42.198; p < 0.0001) and two-thirds of the 6% used
sterile injecting equipment each time.

The group of oral opiate users was very small (seven in
total) and therefore difficult to draw conclusions from. Over
half (57%) reported no illicit opiate use on methadone
maintenance treatment, while the others reported
intermittent use.
Other alcohol and drug use. Rates of binge drinking
and problem drinking reduced once clients were on the
programme. Clients reporting weekly binge drinking
(defined as eight standard drinks per occasion for men and
six for women) reduced from 38% to 10% (chi-squared =
21.491; p < 0.0001), while those experiencing two or more
alcohol-related problems in the past three months reduced
from 34% to 7% (chi-squared = 22.365; p < 0.0001).

Illicit benzodiazepine use dropped significantly, so that
74% of clients reported no use over the previous three
months on the programme, compared with 41% prior to
methadone treatment (chi-squared = 21.797; p < 0.0001).
These results were supported by random urine tests, which
found that 97% of clients who reported no use had clear
urine tests.

While many clients continued to use cannabis regularly
on the programme the rates of daily use during the three
months fell significantly from 39% at the time of
assessment to 21% (chi-squared = 25.015; p < 0.0001). Most
of this group decreased their use to less than daily rather
than stopping altogether. The use of other illicit drugs over
the three months also fell significantly from 23% to 3% (chi-
squared = 16.602; p < 0.0001).

Discussion
This study has demonstrated a range of benefits from
methadone maintenance treatment. While 100% of clients

were injecting opiates daily at initial presentation, 64%
reported no use of illicit opiates at follow-up. Of the
remaining 36% who reported some ongoing use of opiates,
this was infrequent compared with the daily use at initial
presentation, with only 7% reporting the injection of opiates
on a greater than monthly basis. Significant reductions
were also noted in the use of other substances
(benzodiazepines, cannabis, alcohol and other illicit drugs),
perhaps suggesting that many clients were using these
substances excessively at the time of initial presentation to
self-medicate opiate withdrawal symptoms. In addition, the
number of drug-related overdoses fell by over 90%, while
the number of drug-related convictions fell by almost 60%.
Rates of employment (paid employment as well as
educational training) doubled, while the number of
beneficiaries fell by almost 30%.

This was an observational study with an evaluation of
pre-treatment and during-treatment outcomes. A
comparison treatment condition was not possible as part of
a quality assurance project. Also, there would be significant
ethical objections to providing a comparison treatment
condition, given that there are currently no other treatment
options for opioid dependence as effective as methadone
maintenance.

While outcomes during treatment were assessed at the
time of treatment, Part I of the questionnaire (status at
initial presentation for methadone treatment) was in most
cases examined retrospectively, as the majority of clients
had been on the programme for some time. Patient self-
report, as well as initial assessment data, were both used to
complete this section to increase the accuracy of the
information provided.

The accuracy of self-reported drug use is an important
consideration. Studies suggest that under certain
conditions, the majority of clients on methadone
maintenance treatment will give accurate reports about
their drug use.1,5 Valid reports are likely to be given at the
time of admission to treatment as there are few pressures
to minimise reported use at that time. However, during
stabilisation and treatment, clients may be more reluctant
to disclose the extent of their use because it may be seen as
a treatment failure; it may be negatively viewed by others;
or there may be a fear of punishment. While the
programme in this study attempted to create a treatment
environment where illicit drug use was responded to in a
helpful, supportive way, take-home doses of methadone
were contingent on abstinence from illicit drug use and this
may have influenced client disclosure.
Effectiveness of methadone maintenance treatment
Results from randomised control trials and observational
studies indicate that methadone maintenance treatment is
effective at reducing opiate use, criminality, high-risk
injecting behaviour and premature death in opiate-
dependent individuals as well as increasing employment
and general psychosocial adjustment.1,3,6 Studies indicate
that methadone maintenance treatment is superior to
short-term detoxification alone and to no treatment at all.
While long-term residential treatment achieves similar
outcomes to methadone maintenance, it is not an
attractive option for most injecting drug users as
evidenced by the higher rates of retention with methadone
maintenance treatment.6

A number of aspects of methadone maintenance are
important in improving treatment outcomes, including the
use of higher doses (>60 mg), maintenance as a goal of
treatment rather than total abstinence from opiates
(including methadone); periods of 2-3 years continuous
methadone maintenance treatment rather than briefer
periods; and clients should ideally be showing signs of
rehabilitation before they leave methadone maintenance
(e.g. no illicit drug use, stable social situation,
employment).1,6 Some studies suggest that provision of
adequate medical and counselling services may increase the
effectiveness of treatment, as may a positive therapeutic
alliance between client and staff.1,6,7
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The cost per patient on methadone treatment per year is
estimated at around $4400,2 which compares favourably
with the estimated cost of imprisonment of over $50 000+
per person per year and the estimated $1 000 weekly ($52
000 yearly) generated from crime by most users to support
their drug habit.8

Growing waiting lists reflect a significant pool of untreated
patients who could benefit from methadone treatment but
cannot gain access to it within current services. The first
author of this paper works in a private methadone clinic in
New South Wales which provides methadone treatment for
around 250 patients daily. Accredited doctors work at the
clinic on a sessional basis. All clients attend for methadone
dispensing at a cost of $6 daily. This covers all clinic costs
except doctor time which is covered by the Australian
Medicare Program. Most clients are started on methadone
the day they present for treatment.

Given the high financial, health and social costs to the
community from opioid dependence, we believe the New
Zealand health system needs to expand existing services,
and/or look at setting up similar private methadone clinics.

Essential to attracting general practitioners into such a
model of service delivery are comprehensive training,
financial incentives in addition to GMS and good backup
from specialist clinics.2

Correspondence. Dr Glenys Dore, The Kobi Clinic, 166 Bronte Road, Waverley, Sydney,
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Abstract
We report three cases of ophthalmomyiasis in New Zealand,
due to the larvae of Oestrus ovis. All three patients reported
eye injury caused by a fly. The larvae were removed from
the conjunctival sac without difficulty under local
anaesthesia. Presenting ocular symptoms of foreign body
sensation, irritation, redness and photophobia all resolved
swiftly. Topical antibiotic and steroid eye drops were
administered. All three patients also developed nasal
symptoms such as sneezing, nasal discharge and epistaxis.
Otolaryngology follow-up demonstrated nasal myiasis in
two patients which was treated with nasal decongestants.
In addition, all three patients were treated with ivermectin
(Mectizan).

NZ Med J 1999; 112: 445-7

Myiasis is disease resulting from infestation of vertebrate
tissue by the larvae of Diptera.1 Nasal myiasis refers to
larval infestation of the nasal cavities. Ophthalmomyiasis
refers to myiasis of the eyes. Further classification depends
on the anatomical location. Ophthalmomyiasis externa
results from superficial eyelid or conjunctival sac
involvement. Internal and orbital ophthalmomyiasis results
from larval penetration of the globe and orbit respectively.

The sheep nasal bot-fly (Oestrus ovis) is the only
causative agent for ophthalmomyiasis in New Zealand.
Despite the fact that New Zealand sheep are commonly
infested with Oestrus ovis only three cases of human
ophthalmomyiasis have been reported in this country.2 We
present a further three cases of opthalmomyiasis caused
by Oestrus ovis, in whom nasal myiasis concurrently
occurred.

The patients
Patient 1
A 16-year-old schoolboy presented on 30/1/97. While he was
at school, a fly flew repeatedly at his eyes. He waved it

away, whereupon it flew at the eyes of a classmate (patient
2). In his right eye, he developed foreign body sensation,
photophobia and watery discharge four hours later. His
general practitioner removed several foreign bodies from
his right conjunctival sac and sent him home. His ocular
symptoms continued. He presented at the Waikato Hospital
Emergency Department, where staff flushed two further
larvae from his right eye with normal saline.

He was referred for ophthalmological examination. On
examination, unaided visual acuity was 6/5 bilaterally. The
conjunctiva of the right eye was injected. The right cornea
displayed punctate epithelial erosions. Several small white
mobile larvae approximately 1 mm in length were observed
on the bulbar and forniceal conjunctiva. The organisms
moved away from the light beam of the slit lamp.

Topical anaesthetic was instilled (0.5% proxymetacaine
hydrochloride). Several organisms were removed from the
inferior fornix of the right eye with a moistened cotton bud.
The eye was irrigated with 500 mL of normal saline under
double-lid inversion. Anterior segment and dilated fundal
examination was otherwise normal. He was given
ophthalmic drops (Maxitrol) containing polymixin B,
neomycin and dexamethasone, four times daily, to prevent
possible secondary bacterial infection and to reduce
inflammation. The following day, two further larvae were
identified and removed. The next day ocular symptoms and
the epithelial erosions had largely resolved and no further
organisms were identified.

The nasal symptoms developed on the second day and
consisted of marked right nasal obstruction, almost
constant sneezing with paroxysms of up to ten sneezes in a
row and an intense irritation in the right anterior nasal
space. The patient believed he could feel something moving
in his nose at times. Rigid nasendoscopy revealed three
small larvae on the undersurface of the inferior turbinate.
These symptoms lasted ten days and were gradually
resolving. One oral dose (12 mg) ivermectin was
administered and this resulted in rapid resolution of
symptoms.

Ophthalmomyiasis and nasal myiasis in New Zealand: a case
series
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Patient 2
This 16-year-old girl was a classmate of patient 1 and was
attacked by the same fly while in class on 30/1/97. She
described the fly hitting her left eye and developed acute
foreign body sensation. In the mirror she saw small white
larvae rapidly moving across her left cornea. She removed
approximately 15 larvae by flicking them out with her
fingers. She was seen in the Waikato Hospital Eye
Department two days later. By this time her ocular
symptoms had largely resolved. On examination visual
acuity was 6/5 bilaterally. No larvae were seen and ocular
examination, including dilated fundal assessment was
normal.

About one week after the fly attack she began to develop
nasal irritation which was initially intense with left nasal
pruritus, paroxysms of sneezing and intermittent minor
epistaxes, up to four times per day, from the ipsilateral
nostril. An otolaryngological consultation took place twelve
days after the attack. The left nasal mucosa was found to
be congested and a small vessel was seen on Little’s area.

Nasendoscopy, with rigid 0 degree and 30 degree scopes,
did not locate any larvae. The nasal symptoms persisted
and, at a follow-up visit two weeks later, nasal endoscopy
revealed two small (1-2 mm long) larvae in the left middle
turbinate. They retreated rapidly away from the light of
the endoscope. Surgical exploration via a maxillary
antrostomy was considered, however, the patient’s
symptoms were improving and after discussion with the
Infectious Disease team, an oral dose (9 mg) of ivermectin
was administered. This resulted in a rapid and complete
resolution of her symptoms and there has been no
recurrence to date.

Patient 3
A 17-year-old abattoir worker from Te Kuiti presented to
the Waikato Hospital Eye Department on 18/3/97. While at
the abattoir handling sheep, he saw “a white blur” pass
from one of the sheep and hit him in the right eye. He
developed a foreign body sensation, with photophobia and
watery discharge. In the mirror he saw mobile white
organisms.

His general practitioner removed two foreign bodies,
instilled chloromycetin ointment and padded the eye.
The sensation of moving foreign bodies persisted and he
was referred to the Waikato Hospital Eye Department
the same day. On examination visual acuity was 6/5
bilaterally. He had a slightly injected right eye, with
conjunctival hyperaemia. Local anaesthetic (0.5%
proxymethacaine hydrochloride) was instilled. Twelve
mobile white larvae were removed with forceps.
Anterior and posterior segments, including dilated
fundal examination were otherwise normal. He was
given Maxitrol eye drops four times a day. On follow-up
the next day all ocular symptoms and signs had
resolved.

Three days after the initial event he gradually developed
nasal obstruction and fits of sneezing almost hourly. These
were associated with a moderate amount of clear, mucoid,
nasal discharge. Nasal examination did not identify any
foreign bodies. The symptoms gradually abated over a two-
week period. Oral ivermectin (18 mg) was administered
toward the end of this period and the symptoms resolved
completely within 48 hours of the dose.

Laboratory results
Retrieved larvae were sent to the laboratory in plain
specimen jars, in formalin and mounted on slides for
identification. They were photographed and specimens plus
transparencies were forwarded to the Wallaceville Animal
Research Centre in Upper Hutt. Prominent identifying
features of the larvae included the cephalopharyngeal
skeleton, with its characteristic pair of curved oral hooks
(Figure 1). The specimens were reported as the first instar
larvae of Oestrus ovis.

Figure 1. Oral hooks of first instar larva of Oestrus ovis.

Discussion
The sheep nasal bot-fly or Oestrus ovis belongs to the order
Diptera. Members of this order possess two pair of wings.
Mature female flies mate and in most cases lay
embryonated eggs after a number of protein meals. These
hatch into larvae (sometimes known as maggots) which
progress through several moults or instars gradually
growing in size. Third instar larvae form pupae from which
the adult emerges after a variable length of time.

The large bee-like mature female of Oestrus ovis does not
feed at all and is ovoviviparous depositing first instar larvae
(white, oval and 1 mm in length) into the nasal passages of
sheep and goats. This act can be performed while on the wing
from up to 0.5 metres away. The larvae live on nasal mucus,
grow and migrate to the paranasal sinuses, especially the
frontal sinus. Mature third instar larvae (9 to 30 mm in
length) return to the nasal passages and are sneezed on to the
ground. The larvae pupate for two months and then develop
into the adult. The adult is 12 mm long, blackish brown, with
a mottled abdomen, and lives up to one month. Oestrus ovis
infestation of sheep is common in New Zealand.2

While Oestrus ovis is an obligate parasite of sheep and goats,
larvae can also be deliberately deposited in the mouth, nostrils
or ears of humans. Oestrus ovis is the only known causative
agent of human ophthalmomyiasis in New Zealand.
Fortunately, larvae do not locally invade the affected tissues or
develop beyond the first instar. However, if left undisturbed,
larvae can survive in the conjunctival sac for up to ten days.3

Ophthalmomyiasis secondary to Oestrus ovis has a
worldwide distribution. Isolated and sporadic reports have
come from North America, United Kingdom, Europe and
Australia. The condition is more commonly reported in the
Near and Middle East.4 It has been noted that the
frequency of ophthalmomyiasis is greater in those regions
where there are high ratios of sheep to people. It is thought
in these situations that people have closer contact with
sheep and goats,5 but this is not a necessary precondition.1

Ophthalmomyiasis due to Oestrus ovis is a rarely
reported occurrence in New Zealand. This is surprising
when considering the ubiquitous nature of the organism.
The ophthalmic sequelae are benign and self-limiting but
the possibility of concurrent oral, auditory or nasal
infestation should be considered. Ophthalmomyiasis is the
most commonly reported entity. It may be that nasal
infestation by this parasite is under-reported due to its self-
limiting nature.

The symptoms of ophthalmomyiasis include acute ocular
foreign body sensation, often with movement, irritation,
redness, lacrimation, photophobia and reduced visual
acuity. Signs include superficial punctate keratitis,
conjunctival oedema, haemorrhages, chemosis and eyelid
oedema with erythema, sometimes pronounced enough to
be mistaken for a periorbital cellulitis.3 The 1 mm, pale,
oblong larvae are photophobic and typically move away
from the light beam of a slit lamp.
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Suggested treatment of ophthalmomyiasis involves
instilling local anaesthetic. This paralyses the larvae
enabling easier and more comfortable larval removal with
forceps. The application of steroid and antibiotic ophthalmic
drops is probably prudent but, regardless, rapid resolution of
all symptoms and signs occurs once the larvae are removed.

Nasal myiasis is generally a tropical disease and is a
relatively common problem in India where it is known as
“Peenash”. The families of flies most commonly responsible
are Muscidae (e.g. house fly species) and Sarcophagidae.6
Their larvae usually feed on decomposing organic matter,
although some breed in living tissues. Debility, poor
hygiene, chronic infection and malignancy are common
predisposing factors.7

Nasal myiasis is rare in temperate regions, however, there
have been reports of nosocomial and incidental infestation.
The debilitated, immobile patient is at risk, for example the
case report of nasotracheal infestation in an 82-year-old
woman who had been in a coma for two months.8

The larvae of Oestrus ovis infesting the nasal passages, are
thought not to mature in humans. However, one case has
been reported of a thirty-five-year-old, HIV-positive male
with a six-week history of nasal symptoms including
sneezing, rhinorrhoea and nasal irritation.6 In this case rigid
nasal endoscopy revealed oedematous mucosa only and failed
to find any larvae. A CT sinus series demonstrated
opacification within the paranasal sinuses and endoscopic
sinus surgery recovered mature, live, third instar larvae. It
was postulated that the larvae were able to mature in this
patient due to the degree of immunosuppression.

Ophthalmomyiasis and concurrent nasal myiasis have been
reported in Algerian shepherds, resulting in acute
conjunctivitis and rhinitis of limited duration.9 Cases of
ocular, auditory, nasal and throat involvement with myiasis
secondary to Oestrus ovis have also been reported. The
symptoms were said to last three to ten days, however, in each
case larvae were removed from the affected site. Nasal
symptoms consisted of sneezing, irritation, a sensation of a
foreign body in the nose and congestion. Larvae measuring 15-
20 mm were found during endoscopic sinus surgery despite a
negative rigid nasendoscopy and this may be due to the larvae
retreating away from the light into the paranasal sinuses.6

The prominent clinical features displayed by our patients
were entirely consistent with nasal infestation by Oestrus
ovis. None of the patients had any history of allergic
rhinitis. The larvae were seen in two of the three cases, but
recovery of a specimen was not possible due to their
photophobic tendency. Surgical exploration was considered
in each case however, after discussion with the Infectious
Disease service, a single dose of ivermectin was
administered and in each case rapid resolution of all
symptoms was achieved.

Ivermectin is an antiparasitic agent most widely used in
the control of parasites in domestic animals.10,11 It belongs to

a family of compounds named avermectins. Chemically they
are macrocyclic lactones. They act by causing an influx of
chloride ions across cell membranes thus interfering with
neural transmission, resulting in paralysis in many
nematodes and arthropods. With respect to Oestrus ovis
larvae, this would halt their migration through the
paranasal sinuses and disable the caudal hooklets which
enable them to stay attached during sneezing. Adverse
reactions are generally mild and transient. They include
fever, pruritus, dizziness and oedema. Occasionally severe
reactions have been recorded, with the most prominent being
postural hypotension. However, it appears that these side-
effects are not usually a manifestation of direct drug toxicity
but result from host inflammatory responses to the
destruction of parasites. The drug is effective orally,
intramuscularly, subcutaneously or even cutaneously. In
humans ivermectin is the drug of choice for the treatment of
onchocerciasis, a microfilarial disease common in Africa and
Central and South America. A dose range of 100-200 µg/kg
given as a single dose, is quoted in the literature.11

The diagnosis of nasal myiasis should be considered if
there is a good supporting history and the presence of nasal
symptoms such as pruritus/irritation, sensations of a foreign
body or movement, paroxysmal sneezing and unheralded
nasal congestion or discharge (especially if unilateral). Rigid
endoscopy has been shown to be unreliable in detecting the
presence of larvae in the nasal cavity.6 Sinus surgery,
although effective, is not required in most circumstances.6

Ivermectin resulted in rapid and complete resolution of
all symptoms. This is reported to have relatively few side-
effects in humans and none occurred in our cases. It may be
worthwhile administering this treatment if the symptoms
are extremely distressing or persist in a suspected case,
before considering surgical exploration.
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Cervical pregnancy managed
without hysterectomy
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Cervical pregnancy is a rare and potentially catastrophic
form of ectopic pregnancy. It has traditionally been treated
by hysterectomy but patients are usually young and greatly

desire fertility. We report a case of successful conservative
surgery of an unexpected cervical pregnancy diagnosed at
the time of suction evacuation of products of conception for
what was thought to be incomplete miscarriage.

Case report
A 26-year-old woman presented in her second  pregnancy
at 12 weeks gestation with a five-hour history of
moderate vaginal bleeding and lower abdominal pain
which was constant in nature. She had passed tissue.
Throughout the pregnancy she had had intermittent
vaginal spotting. Her past history included a termination
of pregnancy at 11 weeks, one year earlier and a varicose
vein operation six years earlier. She was not using
contraception but the pregnancy was unplanned. She
lived with her partner and smoked ten cigarettes per
day. An ultrasound scan which was organised by her
general practitioner at 81/2 weeks gestation showed a
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pregnancy sac low in the uterus and poor outcome for
this pregnancy was predicted.

On the day of admission her cardiovascular state was stable
and vaginal examination revealed that the os was open and
the uterus was approximately six weeks in size. In view of the
history of passing tissue, a provisional diagnosis of incomplete
miscarriage was made and the patient was taken to theatre
for evacuation of the retained products of conception. When
the evacuation was attempted it became obvious that the
pregnancy had been in the cervix and profuse bleeding
occurred. This was not controlled, despite the injection of
Syntocinon 10 IU bolus, three times in ten minutes,
ergometrine 0.5 mg iv bolus and even intramyometrial
injection of 0.5 mg prostaglandin F2α.  Later on the bleeding
was seen to be controlled by the placement of four sponge
forceps on the cervix and she was then returned to recovery.
Heavy bleeding recurred however, and she was taken back to
theatre. The bleeding was finally controlled with the help of
temporary clamping of internal iliac arteries with atraumatic
vascular clamps.  A Foley catheter was placed with its 30 ml
balloon inflated in the area of the cervical pregnancy. We were
not keen to continue internal iliac clamping and there was
still some bleeding before the clamps were removed. We
therefore placed sutures around the uterus to place pressure
on the balloon catheter from above and to reduce the chance of
any retrograde bleeding. Two purse-string sutures were
placed in the cervix below the level of the catheter.

Blood loss was replaced with 12 units of blood, 6 units of
platelets, 4 units of fresh frozen plasma and 1 unit of albumin.
On admission her packed cell volume was 0.31 and the
following day was 0.29. Her postoperative period was
complicated by left lobe pneumonia, which was treated with
antibiotics and paralytic ileus which was treated medically.
The Foley catheter was removed three days after surgery. She
continued to have intermittent vaginal bleeding for 3-4 weeks
postoperatively but this eventually settled spontaneously. The
histology showed degenerated products of conception.

Pelvic ultrasound scan two weeks following surgery
showed a filling defect in the cervix presumably where the
pregnancy had been sited. In addition, a probable
haematoma was seen outside the uterus adjacent to this
site. This was treated conservatively and pelvic ultrasound
four weeks later showed normal pelvic anatomy except for
some slight thickening on the right side of the cervix. The
patient was reassured and there have been no subsequent
complications at the time of writing this paper (almost four
years following the event). She is currently 28 weeks
pregnant and the pregnancy has been uneventful so far.

Discussion
Although cervical pregnancies account for a very small
number of the ectopic gestations, with an incidence between
1 in 1000 to 1 in 18 000 pregnancies,1 they sometimes result
in a tragic outcome due to difficulty of surgical treatment

and profuse haemorrhage. Until very recently, cervical
pregnancies have been treated with surgery, usually
hysterectomy.2 Previous curettage and a lower segment
Caesarean section may contribute to the development of
cervical pregnancy.3 When cervical ectopic pregnancy is
diagnosed early, conservative procedures allow preservation
of the uterus, thus maintaining potential fertility.4

Our case was diagnosed at the time of vacuum extraction
of what was thought to be an incomplete miscarriage. The
likelihood of hysterectomy was not discussed with the
patient prior to the operation and we were left with the
only option of carrying on the conservative surgery in the
hope of preserving the patient’s fertility. Massive blood
transfusion was necessary to resuscitate the patient and
keep her haemodynamically stable throughout the
conservative surgical procedures. We attempted cervical
tamponade using a Foley catheter balloon. The combination
of bilateral internal iliac arteries ligation and balloon
tamponade resulted in good haemostasis and allowed
preservation of the uterus.

The advent of high resolution ultrasound has improved
pre-operative diagnosis and the development of nonsurgical
interventions for ectopic pregnancies has led to a number of
reports describing conservative management of cervical
pregnancy allowing preservation of fertility. When possible,
conservative treatment may involve surgery (arterial
ligation, endocervical haemostasis), medical therapy
(methotrexate locally or systemically), radiology (arterial
embolisation)5 and hysteroscopy (direct visualisation and
complete resection of a cervical pregnancy).6 If a cervical
pregnancy is present and diagnosed early, methotrexate
treatment, administered either systemically or locally is
effective as the definitive therapy.7

Review of conservatively managed cases of cervical
pregnancy since 1965 indicates that medical management with
methotrexate and pre-operative angiographic embolisation of
the uterine blood supply, when appropriate, results in
successful treatment without the need for transfusion.8
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Excessive use of inhaled salbutamol: the potential benefits
of dose-reduction. A case report

Stuart L Jones, MBChB, Respiratory Research Fellow; D Robin Taylor MD, MRCP, FRCPC, Senior Lecturer in
Respiratory Medicine, Department of Medicine, Dunedin School of Medicine, Dunedin.

occasional patients this may be detrimental to the control of
asthma. We report the case of a 43-year-old, steroid-dependent
asthmatic, with unstable asthma, using salbutamol up to 30
times a day. Following reduction of her beta-agonist use she
had a dramatic improvement in her asthma control and was
able to successfully stop her oral steroids.
NZ Med J 1999; 112: 448-50

Abstract

Inhaled, short-acting, beta-agonist medications are widely
used in the treatment of asthma. It is recommended in
current asthma management guidelines that these
medications should only be used “as required” for relief of
asthma symptoms. Despite this, there are still a number of
asthmatic patients who are using excessive amounts. In
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Short-acting beta-agonists are widely used as “relievers” in
the management of airway obstruction. Initial concern
regarding the excessive use of these medications was raised
following an increase in asthma morbidity and mortality in
the 1960s1 and then again in the 70-80s.2 There were also
reports that the withdrawal of isoprenaline led to an
improvement in asthma symptoms in a number of patients
who were taking excessive amounts.3,4 For example,
Eisenstadt et al3 studied 45 corticosteroid-dependent patients.
A dramatic improvement occurred in 15 (33%), following
cessation of isoprenaline via nebuliser. This suggested that
the use of isoprenaline may have been a contributing factor to
(rather than just a response to) poor asthma control.

In a clinical study, Sears et al5 demonstrated that control of
asthma was adversely affected in the majority of patients
receiving regular fenoterol compared to using it “as required”,
again raising the question of the safety of short-acting beta-
agonists, and of the more potent ones in particular.

In part because of doubts concerning their safety, recent
asthma management guidelines have emphasised the
importance of using inhaled, short-acting, beta-agonists on
an as-required basis for the relief of breakthrough
symptoms.6 They also state that if a patient is requiring
frequent treatment with inhaled short-acting beta-agonists
then an increase in the dose of anti-inflammatory
medication should be made. Despite the widespread
adoption of these guidelines there are still a number of
asthmatic patients who continue to use excessive amounts
of beta-agonist medication. In individual patients this may
lead to deterioration in asthma control.

We report a case in which minimising the use of beta-
agonist “reliever” resulted in a dramatic improvement in
clinical status.

Case report
A 43-year-old, non-smoking dressmaker, with a history of
childhood eczema and allergic rhinitis, was first treated for
asthma at age 14. Although symptomatic throughout
adolescence her asthma was never severe. From the age of
24 her asthma became more problematic, requiring several
hospital admissions and frequent courses of oral
corticosteroid. At age 39 she developed sarcoidosis,
diagnosed by the incidental finding of bilateral hilar
lymphadenopathy on x-ray. This resolved spontaneously
and there was never any evidence of interstitial infiltration.
There was no other significant medical history.

At age 42 she was oral steroid-dependent. There were no
specific factors that could be identified to account for her
adverse control. At this stage an attempt was made to stop
her slow-release, oral salbutamol, but this was not well
tolerated and the medication was recommenced.

Following this she was reviewed and the possibility of
“salbutamol dependence” was considered further. She was
asked to keep a careful record of inhaled salbutamol (Ventolin)
use. This demonstrated that she was taking up to 30 puffs per
day. She was waking up two to three times per night with
asthma symptoms and took salbutamol on each occasion.

It was decided to “wean” her off beta-agonist medication. The
patient was initially apprehensive; so in order to provide a safe
environment this was undertaken as an in-patient. At the time
of admission she was being maintained on 5 mg prednisone
daily. Her concurrent asthma medications were: budesonide
Turbuhaler (400 mcg) three doses four times daily (4800 mcg/
day); theophylline SR  1000 mg  daily; salbutamol-SR 8 mg by
mouth at night; and ipratropium 40 mcg/puff, 2 puffs four times
daily. Spirometry demonstrated severe obstruction: FEV1 1.04
litres (38% predicted), FVC 1.83 litres (55% pred.) and FEV1/
FVC 57%. Following bronchodilator this improved to: FEV1 1.57
litres, FVC 2.50 litres, and FEV1/FVC 63%. Her peak expiratory
flow rates (PEFR) varied between 250-350 L/min.

On admission, her prednisone was increased to 15 mg per
day, oral theophylline sustained release was changed to 250
mg mane + 750 mg nocte and all beta-agonist therapy was
stopped. This change in medication was met with a great
deal of anxiety by the patient. There was an initial fall in

her PEFR values (Figure 1) to between 200-300 L/min.
However, no additional treatment was required and after
seven days the patient’s PEFR began to improve. At the
time of discharge ten days later her peak flows were in the
range 350-450 L/min. She felt symptomatically well and no
longer required any supplementary salbutamol. She was
discharged home on a decreasing dose of prednisone,
budesonide Turbuhaler 1200 mg four times daily,
ipratropium 2 puffs four times daily, theophylline 750 mg
nocte and salbutamol 100 mcg MDI when required.

At follow-up, seven months later her asthma was well
controlled. She had no nocturnal waking and no exercise-
induced symptoms. She had discontinued oral prednisone,
and the inhaled corticosteroid dose had been reduced to
1600 mcg/day. Salbutamol use was now 1-2 puffs/week. Her
peak flow rates had increased to over 400 L/min. with
minimal diurnal variation. Spirometry demonstrated a pre-
bronchodilator FEV1 2.16 litres (80% pred.), FVC 2.96 litres
(91% pred.), and FEV1/FVC of 73.0%.

Discussion
In this report we have highlighted a case in which a patient
was taking very high doses of inhaled salbutamol and, despite
being on oral prednisone and high-dose inhaled steroids, her
asthma was very poorly controlled. On withdrawal of her beta-
agonist treatment her asthma control greatly improved. This
suggests that salbutamol, when taken in excessive doses, may
contribute to, rather than reflect, poor asthma control.

Previous reports have suggested a link between adverse
asthma control and the use of both isoprenaline3 and
fenoterol.5 Current evidence linking poor asthma control and
salbutamol is equivocal.7,8 In one study the regular use of
“normal” doses of salbutamol did not contribute adversely to
asthma control. Drazen et al8 demonstrated no significant
difference between regular (800 mcg/day) and “as needed”
use of salbutamol. Taylor et al7 demonstrated a subtle
decline in asthma control over time in those patients
receiving regular salbutamol at a dose of 1600 mcg daily. The
magnitude of change seen was much less than in a similar
study of fenoterol in which there was a significant decline in
asthma control in 64 patients receiving regular treatment.5,9

These patients were receiving fenoterol at a dose equivalent
to taking 3200 mcg of salbutamol a day. This raises the
question of whether similar results would be seen if studies
of regular salbutamol had involved such high doses.

The potential impact of excessive beta-agonist use on
asthma exacerbations and mortality has also been described
by Spitzer et al.10 They found that death rates in asthmatics
using 12 ‘reliever’ inhalers or more, in a 12-month period,
were associated with an odds ratio of 5.4 per canister of
fenoterol compared to a ratio of 2.4 for salbutamol. However,
when compared on a microgram equivalent basis, the odds
ratio was 2.3 for fenoterol and 2.4 for salbutamol. Suissa et
al11 further showed that asthmatics whose use of salbutamol
was increasing progressively over time had an even higher
risk of fatal or near-fatal asthma.

In our patient, improvement in asthma control following
beta-agonist withdrawal did not take place immediately, but

Figure 1. Peak flow rates obtained for the week prior to and two weeks
following the withdrawal of beta-agonist treatment.
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Breathlessness in older people
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disease. However, these differences may be outweighed to
some extent by age-related loss of physiological reserve,
particularly in the cardiovascular, respiratory and
musculoskeletal systems.
Causes of breathlessness in older patients
These can be divided into five categories, namely respiratory,
cardiovascular, deconditioning, respiratory muscle weakness/
mechanical dysfunction and miscellaneous (including
anaemia and anxiety).10 Causes of breathlessness are listed
in Table 1. Breathlessness is a problem in about 50% of
terminal cancer patients and may be due to the tumour
itself, its treatment or to comorbidities.11

There may be more than one mechanism for an older person’s
breathlessness. An example of this is the cycle that occurs when
breathlessness from cardiac or respiratory disease leads to
exercise limitation. The resultant deconditioning means that
the intensity of breathlessness on exertion will be greater and
lead to a further reduction in exercise.10 Another example is the
relationship between chronic disease and psychiatric morbidity.
Severe chronic obstructive pulmonary disease (COPD) is
commonly associated with hyperventilation and psychiatric
disorders. In an Australian study of 50 consecutive patients
hospitalised with COPD, 72% had experienced hyperventilation
at some time in their illness; 34% had an anxiety disorder (the
majority of these had panic disorder) and 16% were depressed.12

As well as psychiatric disorders, comorbidities such as
ischaemic heart disease and lung cancer, are more common in
patients with COPD and may contribute to breathlessness.

Assessment of the breathless older patient
Because of the wide range of contributing factors, the
approach to the breathless elderly patient must be
comprehensive and thorough.

NZ Med J 1999; 112: 450-3

Breathlessness is a sensation most of us have experienced,
yet which can prove difficult to evaluate and manage in our
patients. This paper aims to provide an approach to the
problem of chronic breathlessness in the elderly.

Breathlessness cannot be explained by any one physiological
mechanism and may be made up of several sensations.1 It
usually arises in situations where there is increased
respiratory effort.2,3 Respiratory effort may result from
increased respiratory drive, increased respiratory load or
through both these mechanisms.4 The perception of effort
arises through activation of the sensory cortex (from chest
wall and airway afferents) at the same time that the
respiratory muscles are signalled to contract.3 Yet, in
paralysed normal volunteers, an increase in the amount of
inspired CO2 alone has been shown to cause respiratory
discomfort.5 Cortical influences such as previous experience
and learning, and psychological status are thought to be
important in the modulation of breathlessness.2,6 It may be
helpful to consider breathlessness in an analogy with pain:
both are a subjective response to a physiological stimulus,
which may be modified by presence of other diseases and by
experience.

Although breathlessness is common in the elderly it
should not be considered an inevitable consequence of
aging.7 Older people are less sensitive to added respiratory
loads, and their ventilatory response to hypercapnia and
hypoxia are reduced by about 50% compared with younger
people.8 Elderly asthmatics, despite a greater reduction in
FEV1 with methacholine, have less awareness of the
symptoms of bronchoconstriction than younger subjects do.9
These findings suggest that the elderly may become
breathless later in the course of disease than younger
people do or may present later during an exacerbation of

after seven days. In fact, there was an initial deterioration,
which, if the patient had not been managed in a reassuring
environment, would almost certainly have prompted the
patient to take even more inhaled salbutamol. This initial
deterioration is in keeping with the phenomenon of rebound
bronchoconstriction when regular beta-agonist treatment is
discontinued. This has previously been described by
Vathenen et al following regular treatment with
terbutaline.12 It highlights the importance of careful clinical
monitoring during the withdrawal period: in this case
admission to hospital was considered appropriate.

A recent study by Harrison et al13 demonstrated neither
an improvement nor a decline in asthma control six weeks
following dose reduction of beta-agonists. The results
suggested that the majority of patients may successfully
have their dose of beta-agonists decreased without having
any adverse effects. However, the same study failed to
identify specific benefits resulting from dose reduction,
perhaps because patients with unstable asthma were
excluded from the study.

Sears has outlined a method for reduction of beta-agonist
use.14 To do this it is suggested that a threshold for the
patient’s use of beta-agonist should be set at a PEFR at

which the symptoms become intolerable for the patient
(around 50% of personal best). In order to encourage and
ensure compliance with this regimen, regular review and
reassurance are required.
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Table 1. Causes of breathlessness. (adapted from Silvestri GA, Mahler DA.
Evaluation of dyspnea in the elderly patient. Clin Chest Med 1993; 14: 393-404,
with permission of the publisher).

Respiratory
Airway disease

Upper-airway obstruction
Asthma
Chronic bronchitis
Emphysema

Parenchymal Lung Disease
Interstitial lung disease
Malignancy-primary or metastatic
Pneumonia

Pulmonary Vascular Disease
Arteriovenous malformation
Intravascular obstruction
Vasculitis

Pleural disease
Effusion
Fibrosis
Malignancy

Cardiovascular
Decreased cardiac output
Elevated pulmonary venous pressure
Right to left shunt

Deconditioning
Respiratory muscle weakness/mechanical dysfunction

Neuromuscular disorders (e.g. myasthenia gravis)
Phrenic nerve dysfunction or injury
Weakness (e.g. malnutrition, thyroid disease, myositis)
Deformities (e.g. kyphoscoliosis)
Abdominal “loading” (e.g. ascites, obesity)

Miscellaneous
Anaemia
Anxiety / psychological

History. This should include a detailed description of the
symptoms, including time course, intensity, aggravating
and relieving factors, and associated symptoms. The type of
breathlessness may be helpful. In a study of 53 patients
with chronic breathlessness, “rapid” breathing was more
often described by those with pulmonary vascular disease
or heart failure, increased “work” of breathing by patients
with obstructive or interstitial lung disease, or
neuromuscular disease, and “tightness” by those with
asthma.1 Breathlessness on lying down (orthopnoea)
suggests significant cardiorespiratory disease,10 whereas
paroxysmal nocturnal dyspnoea is more specific for left
heart failure. Episodic breathlessness suggests asthma,
myocardial ischaemia or recurrent pulmonary emboli.
Details of comorbidities (particularly ischaemic heart
disease and hypertension), past history, medications,
smoking, alcohol and occupational exposure should be
recorded. A full systems review should also be undertaken.
Examination. Particular attention should be paid to general
status, cardiorespiratory and neurological aspects of the
examination. Signs of right or left heart failure should be
especially looked for. Clinical signs suggesting increased
respiratory effort include tachypnoea and accessory muscle use.
Investigations. Use of these should be guided by the
provisional diagnosis at the completion of the history and
examination. A full blood count excludes anaemia and a
resting electrocardiogram yields information on heart rate,
rhythm, ischaemia and heart size. Chest radiograph may
indicate the presence of cardiac, mediastinal, parenchymal,
pulmonary-vascular or pleural disease. Spirometry is
indicated where there is any possibility of airways or lung
disease. An ‘obstructive’ pattern (FEV1/FVC < 70% and
FEV1 < 70% predicted for age, sex and height) suggests
COPD or asthma and in these patients the most important
measure is the post-bronchodilator FEV1 which gives an
indication (along with symptoms) of severity and has
independent prognostic value.13,14 More detailed lung
function testing such as bronchial provocation tests, flow-
volume loops, lung volume measurements, diffusing
capacity for carbon monoxide (DLCO) and inspiratory
mouth pressures may be required in difficult cases.
Patients with suspected interstitial lung disease have a
‘restrictive’ pattern on spirometry and high resolution chest

CT  may help determine the likely underlying pathology.
The presence of pulmonary emboli can be confirmed by
spiral chest CT or pulmonary angiography. If cardiac
disease is suspected, an echocardiogram can give
information on ventricular systolic and diastolic function,
as well as heart valves and pericardium.

Pulse oximetry is useful to rule out significant hypoxia,
however, an arterial blood gas is required to determine
whether or not there is CO2 retention or an increase in the
alveolar-arterial oxygen gradient.

For breathlessness unexplained after history, examination
and initial investigations, full cardiopulmonary exercise
testing (CPET) has its advocates,15 although it is not readily
available in New Zealand. During CPET, serial measures of
breathlessness, leg and chest pain are made while the patient
has ECG, heart rate and blood pressure monitored. There is
continuous monitoring of gas exchange. Indices such as VO2,
VCO2, VE max, and the anaerobic threshold are calculated.
The test can, therefore, determine whether the breathlessness
is predominantly cardiac, pulmonary, or muscular and if
significant deconditioning or hyperventilation is present.
Recently, in acutely breathless elderly patients, it has been
shown that an elevated level of brain natriuretic peptide is a
sensitive and specific marker for the presence of left
ventricular failure, whether or not there is coexistent lung
disease.16 The usefulness of brain natriuretic peptide in the
general practice setting is currently under study.

A more convenient assessment can be done in the
outpatient clinic, by observing the patient during exercise.
This observation may be incorporated into a timed walking
test (see below).17 This approach can be helpful in patients
with severe COPD who may experience a sudden increase in
breathlessness when the increased respiratory rate results in
greater air trapping and chest wall distension (dynamic
hyperinflation).18 Breathlessness on anticipation of exercise
may suggest a component of anxiety or hyperventilation.
Deconditioned patients typically complain that leg
discomfort limits their exercise capacity.19 Pulse oximetry
can increase the amount of information obtained, by
measuring O2 saturation both at rest and during exercise.

Management of breathlessness
Once a diagnosis is made, the reversible factors
contributing to the breathlessness should be corrected as
far as practicable. If breathlessness continues to be a
problem there are some other approaches that may be used.
Much of the research into the symptomatic treatment of
chronic breathlessness relates to patients with COPD or
normal volunteers and may not be generalisable to patients
with other conditions.
Measurement of breathlessness. There is a relatively poor
correlation between physiological impairment and the severity
of breathlessness. For example, breathlessness in panic
disorder occurs with a physiologically normal cardiorespiratory
system, whereas patients with COPD and a low FEV1 are not
necessarily the most breathless.20-22 Assessment of treatment
efficacy should, therefore, incorporate a symptom measure at
baseline and after treatment, and not rely solely on
improvement in physiological function (e.g. FEV1). An objective
measurement of breathlessness at a given time can be made
using a visual analogue scale or modified Borg scale.23  A
measure of breathlessness over the previous few weeks can be
made with the dyspnoea component of the Chronic Respiratory
Questionnaire,24 or the Baseline and Transition Dyspnea
Indices.25 Exercise tolerance can be assessed reliably using a
timed-walk test17 or shuttle-walking test.26,27 The six-minute
walk has been validated in patients with COPD,17 heart
failure28 and in older patients with COPD.21 It can be combined
with a breathlessness score.29

Medical therapy for breathlessness. There is no
convincing evidence that any medicine specifically reduces
breathlessness. The efficacy of any agent can usually be
explained in terms of decreased respiratory drive or
improvement in respiratory mechanics.4 The treatment of
all the underlying causes of breathlessness is outside the
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scope of this article, however, there are some specific
considerations in elderly patients. Elderly are at particular
risk of adverse effects from medication because of loss of
renal clearance, reduced physiological reserve to cope with
actions of medicines, increased comorbidity and more drug
interactions. The effect of the intervention should,
therefore, be carefully assessed against predetermined end-
points. If therapy is not efficacious it should be stopped.
Bronchodilator medications. In the elderly, there are theoretical
reasons why β-agonists may not be as effective30 as
anticholinergic agents, although they remain effective
bronchodilators in this group. Overall, the size of the
bronchodilator effect seen with β-agonists is similar to that seen
with anticholinergic agents. In 20 elderly patients with stable
COPD, FEV1 improved on average by 20% after 5 mg nebulised
salbutamol.31 In a study in 12 elderly patients with COPD,
oxitropium caused an 18% increase in FEV1, and this effect was
of similar magnitude to that seen in younger patients in the
same study.32 With respect to their effect on breathlessness, β−
agonists,33,34 anticholinergics35 and theophylline36,37 have each
been shown in randomised controlled trials in COPD patients
to improve symptoms and this is not dependent on their effect
on FEV1. Lack of a bronchodilator response therefore should not
limit the use of these agents if the patient gets symptomatic
relief.13,38 Because similar numbers of patients prefer β-agonists
and ipratropium,39 a trial of each may be appropriate, so that
the patient can decide which they prefer.

Bronchodilators can be delivered by a wide range of
devices and because usage errors are common, checks
should be undertaken regularly to make sure the patients
can actually use the delivery system prescribed.40,41 Because
of cost and inconvenience, nebuliser therapy should be
reserved for patients in whom there is a clear symptomatic
response.42 Nebulised saline affords nearly as much relief of
breathlessness as a β-agonist and could be used where
patients are experiencing side-effects from excessive doses
of bronchodilators.31,43 Why saline is effective is not clear
but it may be due to mechanical factors such as cooling or
facial stimulation.
Opiates. Opiates reduce breathlessness by decreasing
ventilatory drive in response to carbon dioxide,44 hypoxia45

and exercise.46 The acute effect of opiates has been confirmed
in COPD patients,47,48 heart failure49,50 and in terminal
malignancy.51 However, longer term use has no significant
effect on breathlessness or exercise tolerance in COPD.52,53

Adverse effects such as confusion, constipation and nausea
are troublesome particularly in older patients. Nebulised
morphine has it advocates for the management of
breathlessness in terminal disease.11,50 However, for reasons
outlined previously it is possible that the nebulising process
itself contributes to the relief of breathlessness.
Benzodiazepines. Benzodiazepines have no specific effect on
breathlessness54,55 but may be useful where some of the
breathlessness is due to anxiety or panic. Those in whom a
significant component of anxiety or depression is suspected
should be assessed by a psychiatrist with an interest in
breathlessness and/or elderly patients. Care needs to be
taken in the elderly with the choice of benzodiazepines and
benzodiazepines with a shorter half-life that are cleared by
hepatic conjugation are preferred. Studies with buspirone, a
ventilatory stimulant, have shown conflicting effects on
breathlessness and exercise tolerance.56,57

Oxygen. The provision of long-term oxygen therapy in New
Zealand is reserved for those with chronic lung disease who are
significantly hypoxic58,59 or for breathlessness due to hypoxia in
terminally ill patients.51 Oxygen has, however, been shown to
relieve breathlessness in patients with COPD who are only
mildly hypoxic60 and who are breathless on exertion.61 Portable
oxygen is often used in hospital for early mobilisation of
patients with an exacerbation of their respiratory disease or to
allow greater exercise intensity in training programmes.

Nonpharmacological approaches to breathlessness
Breathing pattern. Diagnosis of hyperventilation (whether
primary or associated with underlying disease) can be

difficult, but may be suggested by the clinical presentation
and laboratory data.62 Score on the Nijmegen questionnaire
may support the diagnosis and provide an objective
measurement of treatment efficacy.63 In other clinical
situations, changes in the breathing pattern can reduce
breathlessness. In nine patients (mean age 52 years) with
moderately severe but stable heart failure, one month of
training to control the respiratory rate to approximately six
breaths per minute was associated with a significant
reduction in breathlessness, improved exercise tolerance
and increased arterial oxygen saturation.64 In severe
COPD, the adoption of pursed lips breathing relieves
breathlessness by reduction in respiratory rate, increase in
end-expiratory pressure and tidal volume, and
improvement in oxygen saturation.65 In breathless patients,
an assessment by a physiotherapist with expertise in
correction of breathing patterns can be invaluable.
Pulmonary rehabilitation and exercise programmes.
Comprehensive pulmonary rehabilitation combines elements
of education, support and exercise training, and this approach
has been shown to reduce breathlessness and improve
exercise tolerance in COPD. In a controlled trial in 89 patients
with severe COPD, subjects received either respiratory
rehabilitation or usual care. The rehabilitation was intensive
and expensive, consisting of inpatient rehabilitation for eight
weeks followed by outpatient treatment for 16 weeks.66 There
were significant improvements in breathlessness scores and
exercise tolerance, and the benefits were maintained for at
least six months.66 Other studies suggest that the benefits of
pulmonary rehabilitation are maintained for longer if the
therapy can be incorporated into the home environment.67 A
recent meta-analysis of 14 randomised trials of respiratory
rehabilitation in COPD showed significant and clinically
useful benefits in dyspnoea and exercise tolerance, with the
distance walked in six minutes improving by 56 m on
average.68 The improvement in breathlessness scores seen
with pulmonary rehabilitation was approximately 30% and at
least as great as the improvement seen with bronchodilators
or oral theophylline.68

In order to improve breathlessness, rehabilitation
programmes need to include an element of exercise
training.69-71 Exercise training appears to reduce
breathlessness through decreased ventilatory requirements,
possibly through desensitisation, rather than by improving
muscle function.19 Elderly patients can tolerate intensive
pulmonary rehabilitation and should not be excluded on the
basis of age alone.21

Exercise programmes in severe heart failure can improve
breathlessness and exercise tolerance.72,73 In one study of 18
patients (mean age 52, ejection fraction 21%), three weeks
of interval training was compared in a crossover study with
three weeks of activity restriction. The treatments were
given in random order. At the end of the training period,
work rate increased by 57% and at peak work performance,
breathlessness and leg fatigue were significantly reduced.72

The extent to which inspiratory muscle weakness
contributes to breathlessness remains controversial and
targeted respiratory muscle training does not clearly have a
greater effect than exercise training programmes.
Nutritional supplementation. Low body weight is common
in end-stage cardiorespiratory disease and is an
independent predictor of mortality in COPD.74

Randomised controlled trials of intensive nutritional
replacement however, are disappointing in that they have
shown improvements in parameters such as respiratory
muscle strength74 but the effects on breathlessness and
exercise tolerance are small and not maintained after
stopping the programme.75,76 Anabolic steroids have been
used in an attempt to improve muscle bulk and function in
COPD. In one six-month study in 23 malnourished COPD
patients, stanazol treatment increased body mass but there
was no increase in respiratory muscle strength or exercise
capacity.77 Breathlessness was not measured. In heart
failure, the extent to which malnutrition contributes to
breathlessness is not well understood.78
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Summary
Breathlessness in the elderly is a common clinical problem but
should not be considered an inevitable consequence of the
aging process. Because of the diverse causes and the
possibility of more than one underlying mechanism, the
approach to the breathless patient needs to be comprehensive
with investigations guided by specific clinical questions. Once
the underlying reversible factors have been identified and
treated as far as practicable, management of the chronically
breathless patient is based on symptom relief, exercise
conditioning, optimisation of breathing patterns and patient
education. Interventions should be objectively evaluated using
symptom scores or a measure of exercise tolerance rather than
a physiological measure alone. As there is the potential for
harm (including cost), treatments offering no benefit should be
promptly withdrawn.
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Immunisation coverage in New
Zealand
The recent publication on this topic (NZ
Med J 1999; 112: 327) is timely given the
current debate about how best to improve
immunisation rates in areas of low
coverage. Dr Pert’s letter demonstrates how
a concerted and co-ordinated provider-led
effort can improve immunisation rates in
local regions.

Recently, there have been concerns
expressed by child health professionals
regarding the Ministry of Health/Health
Funding Authority (HFA) immunisation
strategy which focuses on the planned
evolution of a national immunisation
register through the development and
interlinking of local provider databases.
Some believe that a more appropriate
solution is the development of a stand-alone
national database which is intended to
identify children missing out, and notify
providers. I believe that the Rotorua
General Practice groups’ case study
demonstrates that local provider-based
registers and recall system can make a
significant and rapid contribution towards
raising the unsatisfactory immunisation
levels in New Zealand. Dr Pert supports a
clearly defined General Practice
responsibility for immunisation. There are
advantages in the Rotorua situation where
there is enrolment, and capitation. Even
without enrolment, however, immunisation
rates can be improved with the co-
ordination, commitment and leadership of
local providers in following up children
identified as missing out.

I am convinced that provider commitment
and responsibility is likely to be stronger
when follow-up reminders come from a
provider’s own system than from a distant
source. The HFA contract agreement with
immunisation providers now requires that
all immunisers have local recall systems.
The Ministry of Health and the HFA are
working together to develop a national child
health information system which proposes
inter-linked local systems. This was
supported by the child health sector as part
of the Child Health Strategy,1 published by
the Ministry of Health in 1998. It is
anticipated that the future implementation
of the Child Health Information Strategy
will eventually identify any child’s well-
child provider, their current location, and
give providers the capacity to check any
child’s immunisation status providing
consent has been obtained from the parent
or caregiver. Providers can then give
immunisation opportunistically when hard
to reach children, without regular providers,
attend their surgery or clinic.

It is essential we improve immunisation
rates in New Zealand. Most of the factors
which support improvements in
immunisation coverage rates are within
the control of the local provider. These
include avoidance of inappropriate
contraindications, active management of a
recall system and local initiatives to
improve co-operation and collaboration of
well-child providers at local and regional
levels. One of the major reasons given for

the urgent need for a centralised stand-
alone database is the problem of
identifying children who move from
provider to provider. While it is recognised
that this is an issue for many areas of the
country, it is reassuring to note that the
actual percentage of Rotorua children un-
immunised because they could not be found
was less than 1.5% of all children in the
locality.

I congratulate the practice nurses,
general practitioners and child health co-
ordinators on their publication of the team’s
success story in Rotorua and expect to see
many more of these success stories over the
coming years.

Patrick G Tuohy,
Chief Advisor Child and Youth Health,
Ministry of Health,
Wellington.

1. Child Health Strategy. Wellington: Ministry of Health;
1998.

Dr Pert and his colleagues are to be
congratulated on the efficient delivery of
childhood immunisation in Rotorua.1

However, it was not clear in Dr Pert’s letter
whether every child born in Rotorua or
coming into the area was included in the
system. Extrapolating Dr Pert’s efficient
system to other areas would offer
immunisation to most children in areas like
Rotorua. However, there are areas of New
Zealand, e.g. Hawkes Bay and Auckland
where 25-30% of infants presenting at
hospital do not have an identified primary
care practitioner.2,3 These children may be
part of very mobile families, who are
presumably seeking affordable housing. In
many decile one (the most disadvantaged)
primary schools, 25-50% of the school
population changes within the school year.
Futhermore these children tend to live in
crowded circumstances which encourage
spread of vaccine preventable (and other)
diseases. As a generalisation New Zealand
has low immunisation and high disease
rates though there is considerable variation
within the country. According to the inverse
care law, which appears true for
immunisation in New Zealand, those at
most risk of disease will be those least likely
to be immunised. Any national system of
childhood immunisation delivery has to take
account of this.

The 1996 immunisation coverage survey
in Northland and Auckland found that 30%
of all families with a child aged 2-3 years
had moved residence more than once since
the birth of the child.4 The survey also
found that if the six-week immunisation
was not given by ten weeks, this was very
highly predictive (odds ratio 16.7) of failing
to become immunised by two years of age.4

Ensuring that every child is accounted for
in the population can be facilitated by
modern technology. Every child should have
an identifiable immunisation and child
health care provider. All births are notified
by law. This presents an opportunity to
ensure that each child has an immunisation
provider, who either provides, or links with
a provider of well-child checks. Systems of
this sort operate in Australia and the

United Kingdom from which New Zealand
can learn much about immunisation
delivery. Irrespective of how well
immunisation is  provided in a locality (and
not all localities will do it as well as
Rotorua) it is essential that there is a
national framework which monitors overall
coverage and allows tracking of individual
children. Such a system should allow the
speedy (within three months) identification
of areas where coverage has fallen below
90% enabling specific interventions to be
undertaken.

We are a small country and the solutions
are straightforward given the will.
Immunisation is highly cost-effective and is
one intervention which may be cost-saving.
Unless immunisation delivery is improved
in this country, the occurrence and export of
vaccine preventable disease will continue to
be an embarrassment. The transmission of
measles has been interrupted in some Latin
American countries with a much lower GDP
than New Zealand.5 The source of measles
outbreaks in those countries is importation
of cases, which given our current system of
immunisation delivery, could well be from
New Zealand. This must not occur.

G Abbott, Keitha Farmer, Keith Grimwood,
Sam Hill, Diana Lennon (Chair), Chris
Moyes, Stewart Reid, Thorston Stanley,
David Teele, Bobby Tsang, Lesley Voss,
Paediatric Society of New Zealand (Infection and
Immunisation Committee).

1. Pert H. An immunisation success story. NZ Med J
1999; 112: 327.

2. Lennon D, Gellin BG, Hood D et al. Control of
Epidemic Group A Meningococcal Disease in
Auckland: a detailed look at vaccine delivery to
children less than two years of age. NZ Med J 1993;
106: 3-6.

3. Paediatric Society of New Zealand (Unpublished data).
4. Ranger W, Solomon N, Jones N et al. Immunisation

coverage and risk factors for immunisation failure in
Auckland and Northland. NZ Public Health Rep 1998;
5: 49-51.

5. de Quadros CA, Olive JM, Hersch BS et al. Measles
elimination in the Americas: evolving strategies.
JAMA 1996; 275: 224-9.

The letter from Associate Professor Abbott
and colleagues raises important issues that
require debate. Rotorua is not South
Auckland or Hawkes Bay, but it is not an
‘easy demographic’ either. Of the District’s
39 area units 14 have a NZ Deprivation
Index score of 9 or 10. This represents 37%
of the 64 509 population and places them
amongst the most deprived communities in
New Zealand.1 Rotorua is worse than the
national average in all of the component
indices of deprivation. We too have a highly
mobile population, and the inverse care law
should apply to many in this community.

We think a more significant difference lies
in the delivery of general practice services.
Because (virtually) all GPs in Rotorua work
under a capitation system there is a strong
incentive for patient enrolment. Practices
have accepted a responsibility for achieving
high immunisation rates, are prepared to be
accountable for the service they provide, and,
to date at least, have been well rewarded for
their achievements.

One of the most comprehensive surveys of
the health status of infants and children was
conducted in the Midland region by the then
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Regional Health Authority.2 It showed that
97% of children under the age of five had seen
a GP in the past twelve months (compared
with 13% of children who presented at the
emergency department). Furthermore, the
average number of GP visits for those children
was 5.79 per annum. If the vast majority of
children do attend GPs, and the vast majority
of GPs are now involved with IPAs or other
forms of primary care organisation (PCO),
then, with similar strategies to those used in
Rotorua they too can achieve high
immunisation rates (and, indeed, many are).

The approach we describe is not about
immunisation as an isolated activity, but is
a system of health care that can achieve
good outcomes in many areas, such as
diabetes or mammography, and with
incremental cost.

Providers in Rotorua and Hamilton are
developing KidZnet, an information system
that can link the immunisation (and other
Well Child) information from a variety of
different providers. This will allow a check
on the immunisation status of children
presenting at for example, an emergency
department, Plunket clinic or a different
GP’s surgery. This project will be at the
testing stage within a few months. We
hope it will provide many of the answers
that Professor Abbott and colleagues are
seeking, but in a way that is based on, and
supports providers’ own information
systems. The programme could allow the
tracking of unimmunised children as they
move from one KidZnet region to another
and provide for more accurate population
coverage data. We believe that the further
information is from patients and providers
the less accurate it becomes. For this
reason we believe that any national
information repository must be based on a
solid foundation of linked provider systems.

The number of children being treated at
public hospitals who don’t have a general
practitioner is a concern. I have sympathy
for overworked colleagues in our busiest
emergency departments, but wonder if our
health service could do more to redress this.
Pendleton et al3 state that a core task of the
consultation is to change help-seeking
behaviour. Is this an accepted part of the
consultation in our emergency departments,
or part of hospitals management plans? It is
clearly inappropriate for children to receive
much of their primary care in emergency
departments or other clinics that do not
share the same commitment to continuity of
care, or accept the same responsibilities for
the care of enrolled populations. Current
health policies seem to be focused on a
desire to drive down cost, partly through
increased competition. But the price of
increased consumer choice seems to be
decreased provider accountability and
poorer quality.

Professor Gregor Coster explores this
theme further in a paper prepared for the
National Health Committee.4 He argues
that patients should only receive
subsidised services for General Practice
services from the primary provider (or
organisation) that they are enrolled with.
That organisation can then be held
accountable for the quality and outcomes of
the service. This is an idea that may have
considerable merit.

We believe that:
• Every effort should be made to enrol

children with a GP/IPA/PCO.
• IPAs can achieve high immunisation

rates if they have accurate enrolment,
and appropriate systems, incentives
and rewards.

• An information framework can sit
above the IPAs to allow the sharing of
immunisation information and help to
immunise the hard-to-reach children.

Harry Pert,
Child Health Team,
Rotorua General Practice Group.

1. Key Indicators of Low Socio-Economic Status in the
Rotorua District 1986-1996. Rotorua District Council,
1998.

2. The People of the Midland Health Region, Volume 2:
Health Status, Part 1: Infants and Children. Midland
Health, 1995.

3. Pendleton D, Schofield T, Tate P, Havelock P. The
consultation; An Approach To Learning and Teaching.
Oxford: Oxford University Press, 1984.

4. Coster G, Gribben G. Primary Care Models for
Delivering Population Based Health Outcomes.
National Health Committee Report, 1999.

Third generation oral
contraceptives and the risk of
pulmonary embolism
Associate Professor Maling’s recent leading
article suggests that, because the Ministry of
Health’s recommendations for restricting use
of third generation oral contraceptives were
less directive than those in the UK, a pill
scare in New Zealand was avoided, and the
reduction in local use of third generation oral
contraceptives has been much less than
anticipated.1 Many general practitioners who
have had to confront angry, worried and
confused women over recent months, may
have a different view. Several media reports
this year have further inflamed the situation.
Countries such as Germany and Great
Britain, in which utilisation of third
generation oral contraceptives was relatively
high, all reported increases in abortion rates,
and many other serious consequences.2 There
is no reason to suppose that the New Zealand,
situation is any different, although relevant
research has yet to be done. In 1995 third
generation oral contraceptives held 77% of the
New Zealand market. In the year till May
1999 this share was 52%, and in the month of
May 1999 the share was 31%.3 So by this
measurement the effects of the adverse
publicity have been considerable.

The Christchurch Hospital figures for
referrals for lung scans to investigate
suspected pulmonary embolism, also reveal
some interesting trends. In 1994 some 6% of
total referrals for lung scans were women of
reproductive age (less than 50 years old), in
1995 the figure was 9%. In 1996 and 1997, the
first years of the pill scare in New Zealand,
these figures were 30% and 22% (author’s
unpublished data 1999). Between 1 July 1996
and 31 July 1997 one hundred and eight
women under the age of 50 years were
referred for a lung scan, of whom 34 (32%)
were using oral contraceptives. In almost all
these cases the indication for referral was
pleuritic pain, a very non-specific symptom.
Thirty women (88%) were using a third
generation agent. In 13 of the 34 cases (38%),
use of an oral contraceptive was the only risk
factor identified. None of the women who had
oral contraceptive use as a sole risk factor had
a high probability lung scan, and 11 (85%)
had negative D-dimer tests, a finding which
makes venous thromboembolism very
unlikely.4 In most cases the fact that the
woman was using an oral contraceptive was
specifically recorded on the lung scan request
form, so this was evidently considered to be
important by the referring doctors. These
figures indicate a growing, and in my view
disproportionate, level of awareness of oral
contraceptives as a possible risk factor for
pulmonary embolism.

It has been shown that prior to 1995, third
generation oral contraceptives were
preferentially prescribed to first time pill users
and women with thrombosis risk factors.2 This
is not a “theoretical possibility” or “spin
doctoring”, but rather a well verified matter of
historical fact. This observation alone could
account for the slightly higher thrombosis rates
which were observed in association with third
generation pills in studies prior to 1995. Since
publication of the original four reports, a
number of trials have been mounted to
specifically address the question of whether
third generation oral contraceptives carry an
increased risk of venous thromboembolism,
and these have not shown any significant
differences.5-8 Even more reassuringly, a cohort
study from the UK which followed 46 000
women for 25 years, was unable to detect any
overall increase in mortality associated with
oral contraceptive use.9

Associate Professor Maling’s paper contains
only two published references more recent
than 1997. Consequently his conclusion that
third generation pills are twice as likely to
cause venous thrombosis as older
preparations, is out of date and misleading.

Paul Egermayer,
Canterbury Respiratory Research Group,
Christchurch.
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Alternative  therapies and “standard
medicines”
Gillian Campbell and Chris Wynne (NZ Med
J 1999; 112: 388-9) suggest that alternative
therapies such as food supplements should
be labelled: “There is no proof that this
product will help you. The side-effects are
unknown”. Are they assuming that so called
“standard medicines” should be somehow
exempt from such labelling? No “standard
medicine” is 100% effective - an
antihypertensive is doing well to achieve a
response in 70% of subjects, for example.
That means 30% of individuals taking such a
product are unhelped. It is worthwhile to
remember that the proof for “standard
medicines” is almost invariably from large,
multicentre studies. These data can make no
prediction about a given individual’s
reactions. It provides no way of proving
beforehand whether an individual will fall
within that 70% of antihypertensive
responders or in the 30% of non-responders.

NEW ZEALAND MEDICAL JOURNAL26 NOVEMBER 1999 455



456 NEW ZEALAND MEDICAL JOURNAL 26 NOVEMBER 1999

Similarly it is not possible to predict which
patient will be unlucky enough to develop a
drug reaction. It is of no comfort to one who
takes co-trimoxazole, then develops Stevens-
Johnson syndrome, to learn that the risk of
this complication was very small. Indeed the
side-effect profile of a “standard medicine”
can never be fully known. Idiosyncratic
reactions and new classes of adverse
reactions can, and do, crop up as time goes
on. It often appears that the list of adverse
effects is proportional to the number of years
a drug has been in use.

From the individual’s point of view then,
both efficacy and side-effects of a “standard
medicine” are unknown. Therefore, if the
proposed label is to appear anywhere,
precisely the same wording should properly
be attached to “standard medicines”.

David Lovell-Smith,
Christchurch.

NOTICE

Appointments to Medical Practitioners
Disciplinary Tribunal
New appointments for the Medical
Practitioners Disciplinary Tribunal were
gazetted by the Ministry of Health on 9
September 1999. Auckland barrister Wendy
Brandon has been appointed Chair and
Wellington barristers Tim Fookes, former
partner in Bell Gully Buddle Weir, and Grant
Pearson have been appointed Senior Deputy
Chair and Deputy Chair, respectively.

MEDICOLEGAL

General practitioner found guilty
of professional misconduct
The Medical Practitioners Disciplinary
Tribunal (“the Tribunal”) has found Dr
Santokh Singh, general practitioner of
Auckland, guilty of professional misconduct.
The charge was laid by a Complaints
Assessment Committee of the Medical Council
of New Zealand and stated that Dr Singh:
1. Failed to supply adequate medical

information to NZI Life (now Prudential
Insurance Company) when he knew or
should have known that his patient Mr A
was suffering from impaired renal function.

2. Failed to supply adequate medical
information to Countrywide Life when he
knew or should have known that his
patient, Mr A was suffering from
impaired renal function.

This was disgraceful conduct in a
professional respect or professional
misconduct or conduct unbecoming a
medical practitioner which reflects
adversely on the practitioner’s fitness to
practise medicine.

About 5 April 1994, Dr Singh arranged for
his patient to be admitted to hospital
following receipt of laboratory tests indicating
the patient’s renal failure. Dr Singh’s referral
referred to “known renal failure”.

On 1 June the patient took out life
insurance with NZI. The patient did not
notify NZI of his illness.

Dr Singh received a renal report in March
1995 confirming multiple myeloma with
severe renal involvement. Subsequently Dr
Singh received a number of reports from the
hospital relating to treatment of the
patient’s renal disease.

On 30 July the patient applied to
Countrywide for further death cover again
not disclosing that he had renal disease.

On 21 September 1996 the patient died.
The death certificate stated cause of death
was Cardiomyopathy Vascular Pneumonia -
3 weeks; Myeloma - 2.5 years, renal failure -
2.5 years.

On 25 October 1996 NZI Life wrote to Dr
Singh asking for a review of his patient’s
medical history, requesting dates and
reasons for the consultations for the period
June 1989 to June 1994.

On 2 December Dr Singh replied. NZI
followed up the response by telephone
requesting a full history of his patient’s
illness from which the patient had died as
this was not apparent from the response.
Subsequently Dr Singh’s nurse faxed a copy
of the inpatient summary to NZI.

On 19 November 1996 Countrywide also
wrote to Dr Singh asking for details of his
patient’s medical history for the past five-
year period.

Dr Singh replied to Countrywide on 30
January and they requested further
information about the patient’s hospital
admission which was noted in the response.
No reply was received by Countrywide.

The Tribunal found in regard to the
information provided to both insurance
companies that Dr Singh was sparing in the
extreme. The information to NZI did not
mention or provide important information
relating to the claim event. It also took Dr
Singh six weeks to respond to NZI’s initial
request. The Tribunal did not find that
subsequent faxing of the inpatient clinical
summary was sufficient compliance to NZI’s
initial request for information. Again the
response to Countrywide was delayed by
some ten weeks and did not comply at all
with the request for details of the patient’s
medical history. At no time did Dr Singh
mention the deceased’s chronic renal failure
and multiple myeloma in early April 1994.

The Tribunal found Dr Singh to be guilty
of professional misconduct on both
particulars of the charge and ordered that Dr
Singh be censured; fined $10 000; pay
$10 621.99 representing 50% of the costs and
expenses of and incidental to the inquiry by
the Complaints Assessment Committee,
together with the Tribunal hearing. The
Tribunal also ordered that Dr Singh enter
into a mentoring programme for not less
than 18 months, such programme to be
conducted by the Medical Council of New
Zealand. At the Council’s discretion a review
of Dr Singh’s competence may be initiated in
the event a problem is highlighted during the
mentoring programme.

OBITUARY

Barbara Hay Roche
Barbara Roche, née Henry, of full Scottish
ancestry, was born in Greymouth where her
father was a bank manager. One of her earliest
memories was the fascination of an electric
light which came on with the flick of a switch.
When she first mooted the idea of a medicine
career choice she met some opposition from her
parents who encouraged her to become a
professional golfer because of her prowess at
the sport. She persisted with her first choice
however, and entered Medical School in 1922
as a member of the first class of the six-year
course. At that time women doctors were still
relatively few. Nevertheless, Barbara scoffed at
the idea that she was something of a pioneer

because there were four other women in her
class. She did however, wryly note that one of
her lecturers persisted in addressing the class
as ‘gentlemen’.

Barbara graduated in 1927 and took up a
position as a house surgeon in Auckland
Hospital in 1928. Later that year she met
another house surgeon, Edward Roche, later a
distinguished physician/cardiologist. They
married in October 1929 and Barbara stopped
practice the following year before the birth of
the first  of their three children. She did not
return to practice until 1942 when she took
up a position as an anaesthetist in Auckland
Hospital, responding to the wartime shortage
of anaesthetic staff. Anaesthetics at that time
was almost a self-taught discipline and
Barbara remained in practice until 1945.
There were still surgeons who balked at
having women anaesthetists but Barbara
rapidly established a reputation as a capable
and conscientious practitioner who gave
anaesthetics for such well known figures as
Sir Carrick Robertson, McGregor Grant and
Ray Talbot. She was clearly not prodigal with
anaesthetic agents; in 1995 five unopened
bottles of ether were found in her house,
perhaps stored for future use.

In 1946 she was co-opted on to the
Auckland Council following the death of Ellen
Melville. She was re-elected to serve a further
three terms and made a distinguished
contribution to civic affairs. Her interests
were often directed at health issues. She was
active in the Women’s Food Value League
which was concerned with nutritional issues
and responsible for such a basic idea as date
stamping on bottles of milk. She was also in
the thick of the Brown’s Island-Mangere
sewage debate. Like many women of her day
her medical practice was restricted but her
medical background had a significant
influence in public affairs.

Barbara was also a major contributor to the
New Zealand Medical Women’s Association,
established in 1921 and first advertised in the
New Zealand Medical Journal in December
1922. She was Secretary/Treasurer (later
Secretary as the branch grew) of the
Auckland Branch from 1936 to 1946, when
she succeeded Dr “Katie” Hughes as
President, a position she retained for two
years. Her own successor to the Office of
Secretary and President was on both
occasions Dr Alice Bush. Presentations by
Barbara are recorded on general anaesthesia
and social services available in Auckland. In
1969 she became an Honorary Member of the
Association.

Barbara is remembered by many as a
gracious hostess. Tennis contests in their
Bassett Road home, featuring moderate
skills and much cunning, are recalled by
many. So are evening tutorials for medical
students at the Roche family home. In his
Chapter in Margaret Maxwell’s book
“Women Doctors”, Wright-St Clair writes of
the women graduates of the 1920’s “......as we
approach the end of the decade the number
of prominent figures seems to get less and
the only one I will mention is Barbara Roche,
née Henry”. Barbara’s medical practice
reflected her era but, throughout her long
life, she made a real contribution in many
areas. She is survived by two of her children,
Green Lane cardiologist Tony having died
after an accident. Grandson David is the fifth
medical practitioner in the Roche family, the
first being Edward’s grandfather, Dr AG
Purchas.

Barbara Hay Roche, anaesthetist; b 28.9.01, d 24.2.99; m
Edward; three children.

We are indebted to Dr J Neutze for this obituary.
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