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Abstract
The efficacy and safety of an oral standardised lipid extract of New Zealand green lipped mussel (Perna canaliculus) marketed
as Lyprinol
® was assessed as maintenance therapy for children with moderate asthma. A total of 71 children aged 6 to 13 years were
enrolled in a 16-week, single centre, double-masked, placebo-controlled, parallel-group trial and randomly assigned to receive
either Lyprinol or placebo (2 capsules twice daily). Patients were maintained on as-needed beta-agonist therapy and inhaled
corticosteroid (ICS) throughout the study. Results. Lyprinol improved the percentage of children reporting little or no trouble with
their asthma at three months of treatment (97% vs. 76% p=0.057). Both groups were able to tolerate a dose reduction of ICS.
There were fewer mild and moderate asthma exacerbations overall in the Lyprinol group. Lyprinol was well tolerated. It appears
from this study that Lyprinol is a safe nutritional supplement for children with moderate asthma and that larger prospective
controlled studies should explore its potential use as a nutraceutical in asthma as an addition to conventional treatment.

INTRODUCTION
Inflammatory cellular infiltrates, including lymphocytes,
eosinophils, and mast cells, are found in the airways of
patients with asthma, even during periods of clinical
1
stability . These cells produce multiple inflammatory
mediators, such as histamine, cytokines, and the cysteinyl
leukotrienes (leukotrienes C4, D4, and E4). Compelling
evidence exists for the role of the cysteinyl leukotrienes in
the pathophysiology of asthma1,2,3,4. These mediators are
potent bronchoconstricting agents and induce other features
typical of asthma, including airway-wall edema and mucus
hypersecretion5.
Interest in the possible health benefits of dietary marine n-3
fatty acids (fish oil) developed following observations that
those populations with a high dietary intake of fish also have
6
a low incidence of asthma . The potential anti-inflammatory
effect of fish oil may relate to its constituent

eicosapentaenoic acid (EPA), being a competitive substrate
with arachidonic acid in generating metabolites. EPA is a
substrate for the generation of less active prostanoids and
leukotrienes than arachidonic acid, thereby potentially acting
7
to reduce airway inflammation and bronchoconstriction .
The influence of a diet rich in EPA and DHA in the role of
airway inflammation in asthma has been the subject of
interest of several small trials8,9,10.
To date, the evidence for beneficial effects of a dietary
intake which is high in marine n-3 fatty acids is
controversial. Whilst some support for this hypothesis has
occurred in epidemiological studies, the data from
intervention studies has been conflicting. Black11
hypothesized that dietary fatty acid intake may influence the
development of allergic sensitization by increasing the
formation of prostaglandin E2; which in turn promotes T
helper lymphocyte Th2 responses and stimulates the
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formulation of immunoglobulin E. As dietary fat intake
patterns have changed over the past few decades, with an
increase in saturated and omega-6 fat consumption, and a
reduction in polyunsaturated omega-3 fat intake, this may be
an important factor in the increasing prevalence of asthma
and possibly other allergic diseases. Although used for
asthma, the efficacy of dietary marine fatty acids (fish oil) is
controversial and a review12 of the clinical trials of asthma
and fish oils by Monteleone et al. concluded that there was
no evidence of clinical improvement in people with asthma
using fish oil supplementation, despite some changes seen in
13
inflammatory cell functions. In a review Woods et al.
analyzed nine trials of fish oil supplementation in asthma
without finding any consistent effect on all analyzable
outcomes. More recently an experimental clinical study in
mild asthma suggests bronchial allergic inflammation is
14
related to a diet deficient in polyunsaturated fatty acids .
Oily fish and shellfish are rich in the omega-3 fatty acids
EPA and DHA. Lyprinol® is a natural, standardised lipid
extract of New Zealand green lipped mussel (Perna
canaliculus) containing a unique combination of free fatty
acids, sterol esters, polar lipids and carotenoids. The lipid
extract can be characterized as a mixture belonging to a lipid
group called sterol esters (SE). The SE from Lyprinol
capsules contains a characteristic fatty acid and sterol
composition15. The fatty acids in the SE fraction are mainly
myristic acid, palmitic acid, palmitoleic acid, stearic acid,
oleic acid, linoleic acid, EPA and DHA. The sterols found in
this fraction include cholesterol, cholesta-3,5-diene, 26,27dinoergostadienol, cholesta-5,22-dien-3-ol, ergosta-5,22dien-3-ol. Animal studies have suggested that the potency of
the anti-inflammatory effect of Lyprinol is greater than fish
oils16. There is some experimental evidence of anti17
inflammatory activity of Lyprinol in a rat model . Few
controlled trials have examined Lyprinol in asthma.
Emelyanov et al. 18 investigated the effects of Lyprinol in 46
adult patients with atopic asthma. These patients were
steroid-naïve and had relatively mild asthma. These authors
found a significant decrease in daytime wheeze and an
increase in morning peak expiratory flow in the treated
group. While they found no significant change in FEV1 they
did demonstrate a reduction in hydrogen peroxide in expired
breath condensate which was used as a marker of airway
inflammation.
In the study reported here we sought to investigate the use of
Lyprinol in children with moderate chronic persistent asthma
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taking regular inhaled corticosteroid (ICS) using clinical
endpoints relevant to paediatric asthma management.

PATIENTS AND METHODS
PATIENT POPULATION
The trial was conducted in Auckland New Zealand. Children
aged 6 to 13 years of age were enrolled if they met the
following criteria: documented history of asthma with
diagnosis consistent with standard guidelines accepted by
National Asthma Council of Australia, asthma treated only
with beta-agonist and inhaled corticosteroid (receiving a
daily dose of inhaled corticosteroids 50-500 micrograms
beclomethasone / budesonide or 50-250 micrograms
fluticasone). Participants had to be able to swallow capsules
and were having a minimum of symptoms at the date of
enrollment. Children were recruited from the greater
Auckland area from advertising in general and health
oriented magazines in the Auckland area and through
pharmacies, asthma society, General Practice and
Paediatrician contacts.
Children were excluded if they required regular oral
corticosteroids or had required oral, depot or parenteral
corticosteroid therapy in the 30 days before the first
screening visit. Similarly subjects using oral leukotriene
antagonists, long acting bronchodilators, or Lyprinol, other
fish oil supplement or other investigational medicine were
excluded. Other exclusion criteria were: hospitalisation on
more than two occasions for asthma in the preceding 12
months, receiving antibiotic therapy for chest infection
during the run-in period of 4 weeks, those with clinical or
laboratory evidence of a serious, uncontrolled systemic
disease or any disease that is likely to interfere with the
objectives of the study. Other disorders excluded were
disease of the ears, nose, throat or sinuses likely to require
surgical intervention during the study period, congenital
heart disease, hepatic disease or chronic respiratory disease
other than asthma. Demographic information was collected
including family history pertaining to allergy and asthma,
environmental history including existence of pets, crowding,
type of dwelling and education level of biological parents if
known. Some of this information was used to categorise
children using a deprivation index based mainly on location
of dwelling19
Subjects were excluded if they were considered unable or
unlikely to comply with study requirements or those with a
known allergy to Lyprinol or any fish, seafood or products
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of marine food. All parents of patients enrolled in the trial or
legal guardians of patients gave written informed consent
and the trial was approved by the Northern Regional Ethics
Committee (NTY/05/06/041) in late 2005 and reports
renewed annually during the course of the study.

STUDY DESIGN
The study was a prospective double blind parallel
randomized parallel-group controlled trial. Primary outcome
measures were inhaled corticosteroid dose reduction with
secondary outcome measures of asthma exacerbation rate,
asthma symptom score, Juniper quality of life score
[http://www.qoltech.co.uk], use of short acting beta agonist
medication and lung function performance including endtidal breath nitric oxide level.
Children meeting the inclusion and exclusion criteria were
screened by the clinical study team (one paediatrician, one
general practitioner and 2-5 asthma nurses). The study was
designed by the principal investigators without influence
from study sponsors with a final protocol (LYPNZ01)
documented in August 2005. The study was managed by
Asthma New Zealand/The Lung Association and study visits
were conducted at their main office and clinical rooms at
581 Mt Eden Rd Mt Eden, Auckland, New Zealand. The
study sponsor was Pharmalink International Limited. The
study period commenced in May 2006 and the last child
enrolled completed the trial in 22 nd April 2009. Data were
held on written clinical record files and abstracted by study
co-ordinator to an Excel™ spreadsheet. The diagnosis of
asthma was reviewed by the clinician study team for
accuracy during the screening phase of each child entering
the protocol and at the end of study data collection by two
clinicians independent of the study team. The clinical study
team was blinded with respect to placebo or Lyprinol
capsules until after the dataset was closed and audited.
Study medication was either Lyprinol brand capsules or
matching placebo provided by the Lyprinol manufacturer.
Lyprinol® contains 50 mg of a unique combination of
omega-3 polyunsaturated fatty acids (mostly eicopentaenoic
acid and docosahexaenoic acid) the product of a patented
extraction process. The unique combination of fatty acids
produced by the extraction process is named PCSO-524.
This product is then dissolved in 100 mg olive oil. It is a
commercial product sold under the brand name Lyprinol®
and Omega XL®. The placebo was given in identical
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capsules, manufactured for Pharmalink International
Limited, containing 150 mg olive oil.
Both the Lyprinol® and placebo capsules had been
manufactured to have identical taste and smell. Preparation
and packaging of of study medication was performed
centrally and randomisation was performed in blocks of
twenty with all study medication being shipped to the study
centre at the start and half way through the trial. There was
monthly dispensing to each patient during the trial period.
Patients were asked to return unused medication at each
monthly visit during the treatment trial. Unused study
medication was accounted for and destroyed. Study
medication was pre-labelled with random codes and the
identities of these codes were not made available to study
staff. Permitted medications were ICS (fluticasone,
beclomethasone or budesonide) in defined doses and the
short acting beta agonists (salbutamol or terbutaline). No
other asthma medication was permitted, although
antihistamines, or nasal sprays were permitted for coexisting allergic conditions.
Patients were seen for two run-in visits at fortnightly
intervals when suitability for entry to the trial was assessed
and asthma stabilized. During the screening period, patients
recorded asthma symptoms, beta-agonist use, and peak
expiratory flow rates (PEFRs) on diary cards. Other
assessments included the medical history, interviews about
subjective symptoms, a physical examination, measurement
of vital signs, an estimation of end-tidal Nitric Oxide, and
pulmonary function testing. Once allocated to treatment at
baseline (visit 3) they were seen monthly for 4 months while
on study medication (visits 4 through 7). The dose of study
medication for both groups was 2 capsules taken orally twice
daily. The final follow-up visit was one month after study
medication was completed. A total of 8 study related visits
was usual. Children were weighed and height recorded on
study entry and at visit 6 to ensure spirometry recordings and
dosing were consistent and accounted for growth during the
study period. Study flow is shown in Table 1.
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Figure 1

Table 1. Study procedure

specifications. Spirometry was performed according to
Thoracic Society Australia and New Zealand guidelines20
using a Micro Medical Micro Lab spirometer (Cardinal
Health, 7000 Cardinal Place, Dublin, OH 43017) which was
serviced and calibration certificated throughout the trial. NO
estimations were performed first and parents were advised to
omit foods rich in nitrates in the child’s diet for the day of
testing. These foods included cured meats/sausage, beetroot,
radish, lettuce, spinach and rhubarb.
FEV 1 was measured by spirometry, and the percent of
predicted FEV 1 was calculated at screening, at the
enrollment visit (baseline), and at each office visit (weeks 4,
8, 12, 16 and 20). For each measurement, the highest of
three forced expiratory maneuvers was used for analysis.
The diary symptom score sheet is shown in figure 2. During
the treatment period, patients recorded on diary cards
daytime asthma symptoms scores, night-time awakenings,
beta-agonist use (salbutamol or terbutaline micrograms
used). Spacer devices were used throughout with detailed
instructions and coaching of subjects to provide consistency
of dosing.

Primary endpoint measures were reduction from baseline of
inhaled corticosteroid dose in micrograms of fluticasone.
When fluticasone was not the inhaled corticosteroid used the
dose was converted to fluticasone equivalent dose in the
ratio of 1: 2: 2 (fluticasone: beclomethasone: budesonide).
Doses were those actually taken recorded from compliance
checks. At visits 4-6 inclusive inhaled corticosteroid dose
was reduced by 25% provided symptom diary cards,
spirometry and NiOx measurements, together with clinician
assessment, indicated that the child’s asthma was stable. If
no change or an increase in inhaled corticosteroid dose was
clinically appropriate at the assessment visit this was
performed and the process repeated at the subsequent study
visit. Children would be withdrawn from the trial if their
assessed requirement for inhaled corticosteroid exceeded a
daily dose of 250 micrograms fluticasone (or equivalent dose
of beclomethasone or budesonide).
At each study visit the Nitric oxide measurements were
performed using Aerocrine AB NIOX Nitric Oxide
Monitoring System (Aerocrine AB, Sundbybergsvägen 9
SE-171 73 Solna, Sweden). The machine was kept in a room
controlled temperature of 18 degrees Celsius and the
machine and NIOX calibration gas 200ppb NO cylinder
were all maintained and serviced as per manufacturer’s
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The Juniper pediatric quality of life questionnaire (self
administered New Zealand version) is a validated inventory
to assess asthma symptoms relevant to children used with
21,22,23,24
permission for this study
.

SAFETY ASSESSMENTS
Adverse experiences (spontaneously provided or elicited
through interviews), the results of respiratory function
testing, and findings on physical examination were used to
evaluate the safety of the treatment. NiOx testing was
included in the protocol and children were not weaned from
ICS if a NiOx reading had increased by 20 bpb. Asthma
exacerbations were considered adverse events and their
severity was defined as:
Mild where there was increased use of SABA over baseline
only e.g colds etc where SABA use increased for a few days
(typically 3-5 days), Moderate when a nebulizer , oral
steroid was prescribed or a doctor seen with worsening
asthma, or had school absence because of symptoms or
signs. If a child had a moderate exacerbation in the month
any mild exacerbations/ increased SABA use was not
recorded (i.e only the more severe exacerbation is recorded).
Severe exacerbations were defined as those children with
deteriorating asthma who were admitted to hospital.
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STATISTICAL ANALYSIS

Figure 2

A preplanned analysis was determined with the difference of
any changes in these measures of outcome between the two
groups over time being the primary focus of the trial.

Figure 1: Disposition and follow up of subjects during trial

Statistical tests in the analysis of longitudinal data were
performed using SAS version 9.125.
Generalized linear mixed models were used to investigate
changes over time in the two groups in the major outcomes.
These models allow for the correlations between repeated
measures. These analyses model the correlation between
measurements on the same participant. An appropriate link
function was used for normally distributed, binomial and
ordinal data. Confidence limits or probability levels were
used. Pre-investigation power studies suggested a sample
size of 120 patients (60 in each group) was needed. It was
considered that a 25% reduction in the use of inhaled
corticosteroids over the course of the study would be a
clinically important change.
Descriptive statistics were used to evaluate the percent
change from baseline at end point for each efficacy
assessment.

RESULTS
Of 87 patients screened for the trial, 73 were randomized to
treatment (Figure 3), and 71 completed the 7-month
protocol. Figure 1 shows disposition of patients through the
trial.

Fourteen children were excluded on screening (16.1%)
predominantly for inability to swallow capsules, despite
coaching. The severity asthma of five children on screening
was deemed to be too severe to participate in the trial. Two
children were randomized to study medication but did not
complete the protocol both leaving the country and not
responding to followup (one, randomized to placebo, after
visit 5, the other, randomized to Lyprinol, after visit 7). The
parents of one child withdrew consent just after
randomization but before taking any study medication.

DEMOGRAPHIC AND BASELINE
CHARACTERISTICS
Neither sex nor age differed significantly between treatment
groups (Table 2). Mean age at asthma diagnosis was similar
although more NZ European children were represented in
the control group. Baseline asthma characteristics were
similar between groups, with mean percentage predicted
FEV1 estimations being 94.2 for the Lyprinol group and
90.7 for the control group. Inhaled fluticasone dose at
baseline was comparable (177 mcg / day for Lyprinol and
173 mcg/ day for placebo group)
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Figure 3

Figure 4

Table 2: Baseline characteristics at randomization

Figure 2. Estimated mean dose of inhaled corticosteroid (
mcg fluticasone equivalent) taken by time after
randomisation

PRIMARY OUTCOME - REDUCTION OF
INHALED CORTICOSTEROIDS
A general linear mixed model for repeated measures was
used to investigate whether the changes in Inhaled
corticosteroids over the 4 months of treatment differed
between the Lyprinol and placebo groups. An unstructured
covariance was used. The dose of inhaled corticosteroids at
last visit before capsules were issued was included as a
covariate in the model together with the treatment group,
visit and the interaction between visit and treatment group
which was effect of interest. Both groups were able to
decrease inhaled steroids over time (mean reduction
fluticasone 42.8 mcg/day for control group and 57.8
mcg/day for Lyprinol group). This difference was not
significant (p=0.27). Figure 2 shows mean doses of ICS for
the Lyprinol and placebo group for the four months on study
medication.
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SECONDARY OUTCOMES ASTHMA
SYMPTOMS AND RESCUE BETA-AGONIST USE
AND EXACERBATIONS.
1. USE OF SHORT ACTING BETA AGONIST
(SABA)
As there was no use of rescue inhaler in fifty percent of the
children during the trial this outcome was treated as a binary
variable (used SABA or not), and a generalized linear mixed
model with a logit link was used to investigate changes over
the length of the trial. The use of SABA recorded at the last
visit before capsules were issued was included as a
covariate. There was less use of rescue beta-agonist use in
the Lyprinol group in visits 4, 6 and 7 but confidence
intervals overlap (Table 3). Overall there was no evidence of
a difference in the change of use of SABA over time
between the Lyprinol and placebo groups (p=0.67)
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Figure 5

Table 3– Percentage of children using beta agonist at each
study visit referenced to baseline

No difference was found in the pattern of breathlessness
between the Lyprinol and placebo group (p = 0.43), the
pattern of cough, wheeze or tight chest during the day (p =
0.98) or the pattern of sleep loss (p = 0.52)

4. ASTHMA EXACERBATIONS

2. QUALITY OF LIFE SCORE
The Juniper score was summed over the full 23 items. 15 %
of the scores were 161 indicating that all items were scored
at the maximal score of 7 ( “none of the time/not bothered by
asthma”) It was decided to look at two groups of scores,
those of 138 or more ( an average of 6 or more) and those
with less than 138 . 63% scored at least 138. The quality of
life score data was highly skewed towards the maximal score
in both groups and it was considered reasonable to create a
cut point to produce a binary variable.
A generalized linear mixed model with a logit link was used
to investigate changes in quality of life over the length of the
trial. The Juniper score recorded at the at last visit before
capsules were issued was included as a covariate. There was
evidence that the pattern of change was different for the two
groups over time (p=0.057) with similar levels of QOL
initially with the Lyprinol group reporting fewer problems at
visit 6. (see Table 4.)
Figure 6

Table 4 – Quality of Life scores (Juniper scale) referenced to
baseline

3. SYMPTOM DIARY SCORES
Most participants had few symptoms as measured on the
symptom score.
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Asthma exacerbations, as expected in a study of moderately
severe asthma during the study were common. Most of these
were mild. There were a total of 64 mild and moderate
exacerbations recorded with 28 children recorded with no
exacerbations during the study period. There were 48 mild
exacerbations recorded (26 in the placebo group, 22 in the
Lyprinol group). There were 16 moderate exacerbations (10
in the placebo group and 6 in the Lyprinol group). There was
1 severe exacerbation in a child randomized to placebo.
These results are summarized in tables 5 and 6.
The numbers were small and the zero cells mean that the
logistic regressions are not appropriate so the raw
percentages are presented in the tables. Overall there was an
annualized rate of moderate exacerbation (moderate
exacerbations per patient per year) of 0.86 in the placebo
group compared to 0.5 in the Lyprinol group.
Figure 7

Table 5 Moderate exacerbations. Absent from school
because of asthma or received a SABA nebulisation at
medical centre or clinic
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Table 6. Number of asthma exacerbations during month
before study visit by severity

with only one admission to hospital with asthma in a child
(randomized to placebo) several weeks before her final study
visit. No adverse events led to withdrawal of children from
the study. Two children had diarrhea (one Lyprinol; one
placebo) during the study period and two children had
urticarial rash (both placebo).

DISCUSSION AND CONCLUSIONS
Inhaled corticosteroids (ICS) are the mainstay of treatment
in chronic persistent childhood asthma. Unnecessarily large
ICS doses have been shown to cause harm in a number of
ways including growth retardation and adrenal suppression
in children26. Long acting beta agonists, with their own risks,
27
have been well demonstrated to be steroid-sparing but few
studies have looked at nutritional supplements in this regard.

Figure 9

Figure 3

SAFETY
Adverse events possibly related to study medication were
reported for 2 children. These consisted of generalized
itching for one (Lyprinol) and the exacerbation of preexisting eczema of another (placebo). Upper respiratory tract
infection was the most common adverse event in both
groups. No deaths occurred during four months of treatment
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This study was designed to explore the hypothesis that the
use of the marine oil dietary supplement Lyprinol might
reduce the need for inhaled corticosteroids in the pediatric
patient with moderate asthma. While the primary outcome
measure failed to reach statistical significance to
demonstrate an effect of at least 25% ICS dose reduction,
there was a trend to decreased ICS dosing in the Lyprinol
group at visits 5, 6 and 7, with a reversal of this trend one
month after ceasing study medication (visit 8). With regard
to secondary endpoints there was a trend to improvement in
the Juniper quality of life score. We were interested to see a
reduction in the annualized exacerbation rate for both mild
and moderate exacerbations in this trial and although
numbers are small this could be consistent with some
beneficial effect of the dietary supplement.
There are limitations of the current study. Preliminary power
calculations indicated that 60 children in each arm of the
study would be sufficient to demonstrate an effect and we
could not recruit sufficient numbers in the time period
available. Recruitment was slower and more difficult than
anticipated. Although pediatric guidelines exist in New
Zealand for the management of asthma a number of children
with moderate asthma have been escalated to higher levels
of treatment with long acting beta agonists and LABA/ICS
combination inhalers, and were not eligible for entry to this
study. Study recruitment targeted through pharmacies was
very limited and may have reflected a perception that the
study was promoting less use of standard ICS therapies. The
study recruitment was thus hampered and with budgetary
and time constraints the study ceased recruiting in November
2008 with approximately 40% fewer participants than
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planned. There may have been uncontrolled factors
operating in this study, for example there was no food diary
or control for consumption of oily fish in children; but these
children ate what most of their New Zealander peers were
eating. Also our small dataset was unable to support a
subgroup analysis to investigate whether Lyprinol might
have a differential effect on children with more severe
asthma.
We observed an ability of the study protocol to safely reduce
ICS doses by a mean of approximately 25% using clinical
and respiratory function monitoring including end-tidal
nitric oxide monitoring. This is consistent with a study by
Smith et al.28 who followed 110 asthmatic adults and
children for a year demonstrating the ability to safely ween
patients from their initial doses of ICS.
Therefore we cannot firmly conclude that the
supplementation of 4 capsules of Lyprinol each day
enhances ICS dose reduction in this group of children with
moderate asthma, despite the trend we report.
With regard to secondary outcome measures there was a
difference bordering on significance noted in the quality of
life scores at visit 6 with more reporting none, or hardly any
asthma problems in the Lyprinol group (97% vs 76%). This
indicates that Lyprinol may improve some aspects of quality
of life in children with moderate asthma. We used a binary
outcome measure for this score because the data was skewed
towards the maximum score for the total quality of life. We
were unable to transform it sufficiently to satisfy the
conditions of normality for use as a continuous variable. The
generalised linear mixed models for repeated measures did
not have options for ordinal variables therefore a cut point
was used to produce a binary outcome.
Exacerbations of asthma in the two groups present
interesting data. Despite the statistical analysis problems
presented in small numbers in subgroups, there is some
consistency in the direction of effect which lends some
support to the usefulness of this dietary supplement. If the
asthma exacerbation rate can be annualized for both groups
there appears to be an exacerbation rate reduction of 18% for
mild exacerbations and 42% for moderate exacerbations.
This would be the equivalent of a number needed to treat
(NNT) of 5.6 and 2.4 respectively. The confidence intervals
around these rates are large in view of the small numbers in
the study who had moderate exacerbations (see table 6).
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Much of the interest in n-3 fatty acid supplementation for
asthma began in the era when the neutrophil was already
considered to have an important role in the pathogenesis of
asthma. It appears that the most profound anti-inflammatory
effects of n-3 fatty acids are on neutrophil function and
mediator generation. This may explain why there may be
more demonstrable clinical benefit in diseases where there is
neutrophilic inflammation such as rheumatoid arthritis,
psoriasis, cystic fibrosis and inflammatory bowel disease.
Since, in asthma, eosinophils and mast cells are thought to
be more important effector cells, N-3 fatty acids that do not
have a significant anti-inflammatory effect on eosinophils
and mast cells in vitro have not been seriously considered as
beneficial. Neutrophils may however play more of a role in
some forms of chronic, severe asthma and asthma associated
with sudden severe attacks29.
Recent evidence is suggesting different T-cell
subpopulations may be responsible for the wide spectrum of
30
clinical phenotypes seen in asthma . It may be that
nutritional supplementation with Lyprinol may benefit some
clinical phenotypes of asthma more than others and further
studies in asthma patients with “noneosinophilic” asthma
may be a future step.
In this study we were not able to use lung function outcomes
as measures of effect in that the protocol was deliberately set
to reduce ICS in a planned step-wise fashion. These
measures were useful in monitoring safety in the trial. We
were impressed by the rarity of adverse reactions seen in this
study of highly allergic children ingesting a regular quantity
of marine oil. Rashes and itch were noted but were relatively
rare and the supplement appears safe and easy to use
although larger studies in pediatric asthma populations will
be needed to confirm this. The main cause for study
exclusion was inability to swallow capsules but even the
youngest children in the study could do this consistently and
coaching improved this.
Some thought was given to the amount of extra oil the dose
of 4 capsules per day would add to the diet of a younger
child and consideration is given to using a smaller dose to
children. While this is the standard adult Lyprinol dose,
there is no reason to believe this dose needs to be altered for
children. The dose of four capsules per day contributes 0.2
gram of the mussel oil and 0.6 gram of olive oil. In the
context of dietary fat, this is a very low amount
(approximately 1/3 of the amount of the fat in a typical
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serving of salad dressing). One study of marine omega-3 oils
in children was noted where about 0.5 grams per day were
ingested without untoward effects31.
The present trial shows that Lyprinol was well tolerated by a
number of children with moderate asthma over the age range
6-13 years. Side effects to Lyprinol appear to be uncommon
in number and minor in nature in this group of children. The
side effect of slight itching was noted in this trial (3/35
placebo, 1/36 in Lyprinol group).
This study builds on the previous study of Lyprinol in
asthma showing that it is a safe nutritional supplement for
children with moderate asthma. It appears that there is a
trend to inhaled corticosteroid sparing and a trend to
reduction in mild and moderate exacerbations together with
an improvement shown in quality of life as assessed by the
Juniper pediatric asthma inventory.

ACKNOWLEDGMENTS
The study was managed by Asthma New Zealand/ The Lung
Association. We thank Mr Gerry Hanna, Mrs Jee Ho
Rodriguez, and Mrs Rochelle Butland for administrative and
managerial support and the late Jeanette Reid RN/BN, who
did early work on ethical approval, along with registered
nurse educators Christina Vercoe, Jacqui O’Connor, Victoria
Hollier, Heather McMillan, Mona Ogle and David
Halewood RN/Dip HE. Independent clinical auditors were
Dr Susan Kirk and Dr Cemira Mairaj. The clinical study
team consisted of: Allen Liang ONZM MBBS (Hong Kong)
FRACP FACA, Paediatric Allergy Specialist 188 St Heliers
Bay Rd St Heliers, Auckland, Jim Lello BHB MBChB
FRNZCGP DCH, General Practitioner, Marsden Medical
Practice, 785 Mt Eden Rd. Elizabeth Robinson MSc, Dept of
Community Health, Tamaki Campus, University of
Auckland, Debra Leutenegger RN and Ann Wheat RN/BN
Asthma New Zealand. The time and effort of parents and
children who participated in this research is gratefully
acknowledged.
Financial disclosure: This trial was supported by a grant
from Pharmalink International Limited to Asthma New
Zealand / The Lung Association for education and research.
JL received funding through Asthma NZ for the clinical
conduct of the study and for travel to present preliminary
results at WorldPharma 2010. AL received funding for
design and drafting the original study protocol. Statistical
services provided by ER were funded through the University

10 of 12

of Auckland. DL and AW and other study nurses were
funded by the study grant for the provision of evening study
clinics. Subjects were reimbursed for travel costs to and
from the study clinic.

References
1. Djukanovic R, Roche WR, Wilson JW, et al.: Mucosal
inflammation in asthma. Am Rev Respir Dis; 1990;142:
434-457.
2. Hamid Q, Azzawi M, Ying S, et al.: Expression of mRNA
for interleukins in mucosal bronchial biopsies from asthma. J
Clin Invest; 1991; 87: 1541-1546.
3. Broide DH, Lotz M, Cuomo AJ, et al.: Cytokines in
symptomatic asthmatic airways. J Allergy Clin lmmunol;
1992; 89: 958-967.
4. Weller PF, Lee CW, Foster DW, et al.: Generation and
metabolism of 5-1ipoxygenase pathway leukotrienes by
human eosinophils: Predominant production of leukotriene
C4. Proc Natl Acad Sci USA; 1983; 80: 7626-7630.
5. Wardlaw AJ, Hay H, Cromwell O, et al.: Leukotrienes,
LTC4 and LTB4 in bronchoalveolar lavage in bronchial
asthma and other respiratory diseases. J Allergy Clin
Immuno; 1988; 84: 19-26.
6. Horrobin DF: Low prevalences of coronary heart disease
(CHD), psoriasis, asthma and rheumatoid arthritis in
Eskimos: are they caused by high dietary intake of
eicosapentaenoic acid (EPA), a genetic variation of essential
fatty acid (EFA) metabolism or a combination of both? Med
Hypotheses; 1987; 22(4): 421-428.
7. Chung KF, Barnes PJ: Role of inflammatory mediators in
asthma. Br Med Bul; 1992; 48: 135-148.
8. Arm JP, Horton CE, Spur BW, Mencia-Huerta J-M, Lee
TH: The effects of dietary supplementation with fish oil
lipids on the airways response to inhaled allergen in
bronchial asthma. Am Rev Respir Dis; 1989; 139:
1395–400.
9. Hodge L, Salome CM, Hughes JM, Liu-Brennan D,
Rimmer J, Allman M, et al.: Effect of dietary intake of
omega-3 and omega-6 fatty acids on severity of asthma. Eur
Resp J; 1998; 11: 361–5.
10. Nagakura T, Matsuda S, Shichijyo K, Sugimoto H, Hata
K: Dietary supplementation with fish oil rich in omega-3
polyunsaturated fatty acids in children with bronchial
asthma. Eur Resp J; 2000; 16: 861–5.
11. Black PN, Sharpe S: Dietary fat and asthma: is there a
connection? Eur Resp J 1997; 10: 6–12.
12. Monteleone CA, Sherman AR: Nutrition and asthma.
Ann Int Med 1997; 157: 23–34.
13. Woods RK, Thien FC, Abramson MJ: Dietary marine
fatty acids (fish oil) for asthma in adults and children.
Cochrane Database Syst Rev 2002; CD001283.
14. Kitz, R, Rose MA, Schubert R Beermann C, Kaufmann
A, Böhles H, Schulze J, Zielen J: Omega-3 polyunsaturated
fatty acids and bronchial inflammation in grass pollen
allergy after allergen challenge. Respir Med 2010; 104(12):
1793-1798.
15. Karen J Murphy et al: “Can dietary supplementation with
the New Zealand green-lipped mussel (NZGLM) reduce proinflammatory eicosanoids and cytokines in vivo.” Data on
File, Pharmalink, submitted for publication.
16. Whitehouse MW, Macrides TA, Kalafatis N, Betts WH,
Haynes DR, Broadbent J: Anti-inflammatory activity of a
lipid fraction (Lyprinol) from the NZ Green-Lipped mussel.
Inflammopharmacology; 1997; 5: 237-246

Treatment Of Children’s Asthma With A Lipid Extract Of The New Zealand Green Lipped Mussel (Perna
Canaliculus) (Lyprinol®) - A Double Blind, Randomised Controlled Trial In Children With Moderate To
Severe Chronic Obstructive Asthma.
17. Wood, LG, Hazlewood, LC, Foster, PS, and Hansbro,
PM: Lyprinol reduces inflammation and improves lung
function in a mouse model of allergic airways disease. Clin
Exp Allergy 2010; 40(12): 1785-93.
18. Emelyanov A, et al.: Treatment of asthma with lipid
extract of New Zealand green-lipped mussel: a randomised
controlled clinical trial. Eur Respir J; 2002; 20(3): 596-600.
19. Critchlow Associates Deprivation Index (used by NZ
Ministry of Health under contract)
20. The Measurement and Interpretation of Ventilatory
Function in Clinical Practice by Professor Rob Pierce MD,
FRACP, Director, Respiratory Medicine and Sleep
Disorders, Austin and Repatriation Medical Centre, Victoria.
Associate Professor David P. Johns PhD, CRFS, FANZSRS,
Discipline of Medicine, University of Tasmania, Tasmania.
Commissioned by The Thoracic Society of Australia and
New Zealand. Copyright © Rob Pierce and David P. Johns,
1995, 2004. First published 1995, revised July 2004.
McGraw-Hill Australia, 2003
21. Juniper EF, Buist AS, Cox FM, Ferrie PJ, King DR:
Validation of a standardised version of the Asthma Quality
of Life Questionnaire. Chest; 1999; 115: 1265-1270
22. Juniper EF. How important is quality of life in pediatric
asthma? Ped Pulmonol; 1997; S15: 27-31.
23. Juniper EF, Guyatt GH, Feeny DH, Griffith LE, Ferrie
PJ. Minimum skills required by children to complete healthrelated quality of life instruments for asthma: comparison of
measurement properties. Eur Resp J; 1997; 10: 2285-2294.

11 of 12

24. Raat H, Bueving HJ, de Jongste JC, Grol MH, Juniper
EF, van der Wouden JC: Responsiveness, Longitudinal and
cross-sectional construct validity of the Paediatric Asthma
Quality of Life Questionnaire (PAQLQ) in a Dutch
population of children with asthma. Quality of Life
Research; 2005; 14: 265-72.
25. Analysis of longitudinal data. 2nd ed. Peter J. Diggle .[et
al.]. Oxford : Oxford University Press, 2002.
26. Carlsen K-H and Gerritsen J: Inhaled steroids in
children: adrenal suppression and growth impairment. Eur
Resp J; 2002; 19: 985-988
27. Gibson PG, Powell H, Ducharme F: Long-acting beta2agonists as an inhaled corticosteroid-sparing agent for
chronic asthma in adults and children. Cochrane Database
Syst Rev; 2005; 19(4): CD005076.
28. Smith AD, Cowan JO, Brassett KP, Herbison GP, Taylor
DR: N Engl J Med; 2005; 352: 2163-73.
29. Monteseirín, J. Neutrophils and Asthma. J Investig
Allergol Clin Immunol 2009; 19(5): 340-354.
30. Cosmi L, Liotta F, Maggi E, Romagnani S, Annunziato
F: Th17 cells: new players in asthma pathogenesis. Allergy;
2011; 66(8): 989-98.
31. Hirayama S, Hamazaki T, Terasawa K: Effect of
docosahexaenoic acid-containing food administration on
symptoms of attention-deficit/hyperactivity disorder - a
placebo-controlled double-blind study. Eur J Clin Nutr;
2004; 58(3): 467-73.

Treatment Of Children’s Asthma With A Lipid Extract Of The New Zealand Green Lipped Mussel (Perna
Canaliculus) (Lyprinol®) - A Double Blind, Randomised Controlled Trial In Children With Moderate To
Severe Chronic Obstructive Asthma.

Author Information
James Lello, BHB MBChB DCH FRNZCGP
Medical Advisor, Asthma, paediatric, New Zealand green lipped mussel, randomized controlled trial
Allen Liang, ONZM MBBS(Hong Kong)FRACP FACA
Paediatric Allergy Specialist
Elizabeth Robinson, MSc
Biostatistician, Department of Community Health, Medical and Health Science Campus (Tamaki), University of Auckland
Debra Leutenegger, RN
Asthma, paediatric, New Zealand green lipped mussel, randomized controlled trial
Ann Wheat, RN/BN
Asthma, paediatric, New Zealand green lipped mussel, randomized controlled trial

12 of 12

