
BackgroundBackground Epidemiological andEpidemiological and

clinical studies suggestthat increasedclinical studies suggestthat increased

intake of eicosapentaenoic acid (EPA)intake of eicosapentaenoic acid (EPA)

alleviates unipolardepression.alleviates unipolardepression.

AimsAims To examine the efficacyof EPAinTo examine the efficacyof EPAin

treatingdepression in bipolardisorder.treatingdepression in bipolardisorder.

MethodMethod In a12-week, double-blindIn a12-week, double-blind

studyindividualswith bipolardepressionstudyindividualswith bipolardepression

wererandomly assigned to adjunctivewere randomly assigned to adjunctive

treatmentwith placebo (treatmentwith placebo (nn¼26) or with26) or with

1g/day (1g/day (nn¼24) or 2 g/day (24) or 2 g/day (nn¼25) of ethyl-25) of ethyl-

EPA.Primaryefficacy was assessed by theEPA.Primaryefficacywas assessed by the

Hamilton Rating Scale for DepressionHamilton Rating Scale for Depression

(HRSD), with changes intheYoung Mania(HRSD), with changes intheYoung Mania

Rating Scale and Clinical GlobalRating Scale and Clinical Global

Impression Scale (CGI) as secondaryImpression Scale (CGI) as secondary

outcomemeasures.outcomemeasures.

ResultsResults Therewasno apparent benefitTherewasno apparent benefit

of 2 g over1gethyl-EPAdaily.Significantof 2 g over1gethyl-EPAdaily.Significant

improvementwasnotedwith ethyl-EPAimprovementwasnotedwith ethyl-EPA

treatmentcomparedwith placebo inthetreatmentcomparedwith placebo inthe

HRSD (HRSD (PP¼0.04) and the CGI (0.04) and the CGI (PP¼0.004)0.004)

scores.Both doseswerewell tolerated.scores.Both doseswerewell tolerated.

ConclusionsConclusions Adjunctive ethyl-EPAisAdjunctive ethyl-EPAis

an effective andwell-toleratedan effective andwell-tolerated

intervention in bipolardepression.intervention in bipolardepression.
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In spite of the often dramatic nature ofIn spite of the often dramatic nature of

mania, the depressive phases of bipolar dis-mania, the depressive phases of bipolar dis-

order can contribute most to poor outcomeorder can contribute most to poor outcome

(MacQueen(MacQueen et alet al, 2001). Treatment is both, 2001). Treatment is both

understudied and clinically complicatedunderstudied and clinically complicated

(Compton & Nemeroff, 2000). Interest(Compton & Nemeroff, 2000). Interest

has grown in the potential role of omega-has grown in the potential role of omega-

3 fatty acids such as eicosapentaenoic acid3 fatty acids such as eicosapentaenoic acid

(EPA), which are found in certain plants(EPA), which are found in certain plants

and marine animals such as ‘oily’ fish. Aand marine animals such as ‘oily’ fish. A

possible role in the treatment of bipolarpossible role in the treatment of bipolar

depression is suggested by studies of fishdepression is suggested by studies of fish

consumption (Hibbeln, 1998; Noaghiul &consumption (Hibbeln, 1998; Noaghiul &

Hibbeln, 2003), blood fatty acid biochemis-Hibbeln, 2003), blood fatty acid biochemis-

try (Adamstry (Adams et alet al, 1996) and clinical trials, 1996) and clinical trials

(Horrobin & Peet, 2001; Nemets(Horrobin & Peet, 2001; Nemets et alet al,,

2002; Puri2002; Puri et alet al, 2002). There is some, 2002). There is some

evidence that they might prolong inter-evidence that they might prolong inter-

episode remission in people with bipolarepisode remission in people with bipolar

disorder (Stolldisorder (Stoll et alet al, 1999). Our aim there-, 1999). Our aim there-

fore was to examine the efficacy and toler-fore was to examine the efficacy and toler-

ability of ethyl-EPA as an adjunctiveability of ethyl-EPA as an adjunctive

treatment for bipolar depression.treatment for bipolar depression.

METHODMETHOD

Study designStudy design

The study was a single-centre, 12-week,The study was a single-centre, 12-week,

double-blind randomised comparison ofdouble-blind randomised comparison of

ethyl-EPA at 1 g or 2 g/dayethyl-EPA at 1 g or 2 g/day v.v. placeboplacebo

(par(paraffin oil) as adjunctive treatment inaffin oil) as adjunctive treatment in

out-out-patients with bipolar depression. Thepatients with bipolar depression. The

decision to examine the efficacy of twodecision to examine the efficacy of two

doses of ethyl-EPA was based on previousdoses of ethyl-EPA was based on previous

studies that had found 2 g/day of ethyl-studies that had found 2 g/day of ethyl-

EPA to be the optimal dose forEPA to be the optimal dose for

schizophrenia (Peetschizophrenia (Peet et alet al, 2002) and 1 g/, 2002) and 1 g/

day for unipolar depression (Horrobin &day for unipolar depression (Horrobin &

Peet, 2001).Peet, 2001).

Because of lack of data on the efficacyBecause of lack of data on the efficacy

of ethyl-EPA in bipolar depression at theof ethyl-EPA in bipolar depression at the

time of initiation of the study, formal sam-time of initiation of the study, formal sam-

ple size calculations were not possible. Thisple size calculations were not possible. This

study was therefore not powered to detectstudy was therefore not powered to detect

changes between the three treatment groupschanges between the three treatment groups

but to allow preliminary data to be col-but to allow preliminary data to be col-

lected regarding treatment effect size (iflected regarding treatment effect size (if

any) for planning future studies. The studyany) for planning future studies. The study

was conducted at the Institute ofwas conducted at the Institute of

Psychiatry, London, according to the prin-Psychiatry, London, according to the prin-

ciples of the Declaration of Helsinki andciples of the Declaration of Helsinki and

was approved by the local ethics commit-was approved by the local ethics commit-

tee. Participants were recruited followingtee. Participants were recruited following

referral from their treating physicians orreferral from their treating physicians or

through advertisements in patient groups’through advertisements in patient groups’

newsletters. After a complete descriptionnewsletters. After a complete description

of the study, written informed consentof the study, written informed consent

was obtained from all participants andwas obtained from all participants and

signed agreement was obtained from theirsigned agreement was obtained from their

treating physicians.treating physicians.

Participants were then screened to con-Participants were then screened to con-

firm their eligibility. Eligible participantsfirm their eligibility. Eligible participants

were males or females between the ageswere males or females between the ages

18 and 70 years who met criteria for18 and 70 years who met criteria for

bipolar disorder I or II as set out in thebipolar disorder I or II as set out in the

DSM–IV (American Psychiatric Associa-DSM–IV (American Psychiatric Associa-

tion, 1994) and as determined by personaltion, 1994) and as determined by personal

interview using the research version of theinterview using the research version of the

Structured Clinical Interview for DSM–IVStructured Clinical Interview for DSM–IV

(First(First et alet al, 1994)., 1994).

Participants were also required to scoreParticipants were also required to score

at least 10 on the 17-item Hamilton Ratingat least 10 on the 17-item Hamilton Rating

Scale for Depression (HRSD-17 Hamilton,Scale for Depression (HRSD-17 Hamilton,

1960). Individuals were not included if:1960). Individuals were not included if:

there was evidence of alcohol or illicit sub-there was evidence of alcohol or illicit sub-

stance dependence, as defined by DSM–IVstance dependence, as defined by DSM–IV

criteria, over the preceding 6 months; thecriteria, over the preceding 6 months; the

severity of their bipolar disorder was suchseverity of their bipolar disorder was such

that participation in a clinical trial wasthat participation in a clinical trial was

not appropriate because of risk of imminentnot appropriate because of risk of imminent

suicide or admission to hospital; there wassuicide or admission to hospital; there was

a history of poor adherence to treatmenta history of poor adherence to treatment

and poor attendance at appointments; thereand poor attendance at appointments; there

was a concurrent medical condition orwas a concurrent medical condition or

medication that could have accounted formedication that could have accounted for

the depressive episode; they had clinicallythe depressive episode; they had clinically

significant abnormalities on routine bio-significant abnormalities on routine bio-

chemistry and haematology tests; theychemistry and haematology tests; they

were on anticoagulants; they had knownwere on anticoagulants; they had known

allergies to the ingredients of the studyallergies to the ingredients of the study

medication; they had taken fatty acid sup-medication; they had taken fatty acid sup-

plements or had been exposed to studyplements or had been exposed to study

medication in the preceding 12 weeks; or,medication in the preceding 12 weeks; or,

in the case of women, they were pregnantin the case of women, they were pregnant

or lactating, or of child-bearing potentialor lactating, or of child-bearing potential

and not taking adequate contraceptiveand not taking adequate contraceptive

precautions.precautions.

Eligible participants underwent a base-Eligible participants underwent a base-

line assessment using the HRSD, the Youngline assessment using the HRSD, the Young

Mania Rating Scale (YMRS; YoungMania Rating Scale (YMRS; Young et alet al,,

1978) and the Clinical Global Impression1978) and the Clinical Global Impression

Scale (CGI; Guy, 2000). Information aboutScale (CGI; Guy, 2000). Information about

their concomitant medication was also re-their concomitant medication was also re-

cordedcorded at baseline. There were no restric-at baseline. There were no restric-

tions to the type and dose of psychotropictions to the type and dose of psychotropic

medication that they were receiving uponmedication that they were receiving upon

study entry. Participants were randomisedstudy entry. Participants were randomised

only if existing psychotropic medicationonly if existing psychotropic medication
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had remained unchanged (i.e. the same typehad remained unchanged (i.e. the same type

and dose) for 8 weeks prior to baselineand dose) for 8 weeks prior to baseline

assessment. If they were medication free,assessment. If they were medication free,

then this also had to have been the casethen this also had to have been the case

for the preceding 8 weeks.for the preceding 8 weeks.

Following baseline assessment, individ-Following baseline assessment, individ-

uals were randomly assigned to one of theuals were randomly assigned to one of the

three treatment arms on a 1:1:1 basis usingthree treatment arms on a 1:1:1 basis using

block-balanced randomisation codes (fiveblock-balanced randomisation codes (five

patients per block). The randomisationpatients per block). The randomisation

codes were unmasked after the last patientcodes were unmasked after the last patient

had completed the last visit. Randomisationhad completed the last visit. Randomisation

was implemented by giving participantswas implemented by giving participants

numbered containers containing soft gela-numbered containers containing soft gela-

tin capsules. Each person was given threetin capsules. Each person was given three

containers, one for each month of thecontainers, one for each month of the

study, and was asked to return them atstudy, and was asked to return them at

the appropriate assessments for a capsulethe appropriate assessments for a capsule

count to assess adherence. All participantscount to assess adherence. All participants

were prescribed four identical-looking cap-were prescribed four identical-looking cap-

sules daily, taken in two divided dosessules daily, taken in two divided doses

with food. Each capsule contained eitherwith food. Each capsule contained either

500 mg ethyl-EPA (purity500 mg ethyl-EPA (purity 4495%; supplied95%; supplied

as LAX–101) or 500 mg liquid paraffin.as LAX–101) or 500 mg liquid paraffin.

Liquid paraffin is an inert compound com-Liquid paraffin is an inert compound com-

monly used as a lubricant laxative. Itsmonly used as a lubricant laxative. Its

usual laxative dose ranges between 15 andusual laxative dose ranges between 15 and

30 g/day. At the doses used in this study30 g/day. At the doses used in this study

(1–2 g/day) it would not be expected to(1–2 g/day) it would not be expected to

have any laxative effect other than that ofhave any laxative effect other than that of

the same dose of any food oil.the same dose of any food oil.

Further assessments were conducted atFurther assessments were conducted at

weeks 4 and 12 using the same rating scalesweeks 4 and 12 using the same rating scales

as at the baseline visit; changes in concomi-as at the baseline visit; changes in concomi-

tant medication, adherence to studytant medication, adherence to study

medication and adverse events were alsomedication and adverse events were also

recorded. Treating clinicians were allowedrecorded. Treating clinicians were allowed

to change participants’ medication only ifto change participants’ medication only if

there was significant deterioration in theirthere was significant deterioration in their

mental state or emergent side-effects.mental state or emergent side-effects.

Outcome measuresOutcome measures

The primary outcome measure was changeThe primary outcome measure was change

in the HRSD score from baseline to thein the HRSD score from baseline to the

12-week end-point. Secondary outcome12-week end-point. Secondary outcome

measures were changes from baseline tomeasures were changes from baseline to

end-point in the YMRS and CGI scores.end-point in the YMRS and CGI scores.

The percentage of participants requiringThe percentage of participants requiring

adjustment of their medication and the timeadjustment of their medication and the time

to change of medication was also a second-to change of medication was also a second-

ary outcome measure. Adverse events wereary outcome measure. Adverse events were

also recorded and evaluated in terms ofalso recorded and evaluated in terms of

their onset, intensity and outcome. In ordertheir onset, intensity and outcome. In order

to assess whether any treatment effectsto assess whether any treatment effects

could be attributed to participants guessingcould be attributed to participants guessing

their treatment allocation, they were askedtheir treatment allocation, they were asked

to state whether they thought they had re-to state whether they thought they had re-

ceived active treatment or not and to justifyceived active treatment or not and to justify

their choice. Adherence to study medicationtheir choice. Adherence to study medication

was monitored by pill-counting.was monitored by pill-counting.

Statistical analysisStatistical analysis

Pearson’sPearson’s ww22, two-tailed Student’s, two-tailed Student’s tt-tests-tests

and one-way analysis of variance were usedand one-way analysis of variance were used

to compare the distribution of categoricalto compare the distribution of categorical

data and continuous data respectivelydata and continuous data respectively

between the groups. To compare the clini-between the groups. To compare the clini-

cal outcomes of the ethyl-EPA and placebocal outcomes of the ethyl-EPA and placebo

groups we used linear regression analysisgroups we used linear regression analysis

on an intent-to-treat basis. With the regres-on an intent-to-treat basis. With the regres-

sion models we were able to control forsion models we were able to control for

baseline scores in a similar way to usingbaseline scores in a similar way to using

analysis of variance but with the addedanalysis of variance but with the added

benefit of being able to use bootstrappingbenefit of being able to use bootstrapping

techniques to generate robust confidencetechniques to generate robust confidence

intervals in the presence of data thatintervals in the presence of data that

followed a non-normal distribution. Boot-followed a non-normal distribution. Boot-

strapping involves resampling from thestrapping involves resampling from the

original data a sufficient number of timesoriginal data a sufficient number of times

(5000 in this study) in order to approxi-(5000 in this study) in order to approxi-

mate the population from which the samplemate the population from which the sample

is drawn; this does not involve prioris drawn; this does not involve prior

assumptions as to the form of this dis-assumptions as to the form of this dis-

tribution. In the results that follow thetribution. In the results that follow the

mean difference and standard errors (s.e.)mean difference and standard errors (s.e.)

are reported along with the bootstrappedare reported along with the bootstrapped

95% confidence intervals of the difference.95% confidence intervals of the difference.

The Cohen’sThe Cohen’s dd effect sizes were alsoeffect sizes were also

calculated to determine the magnitude ofcalculated to determine the magnitude of

the differences between the treatment andthe differences between the treatment and

placebo groups in depression and maniaplacebo groups in depression and mania

ratings (Cohen, 1988).ratings (Cohen, 1988).

The study was funded by Laxdale Ltd,The study was funded by Laxdale Ltd,

who collaborated with the authors on studywho collaborated with the authors on study

design but were not involved in data collec-design but were not involved in data collec-

tion, analysis or interpretation, writing thetion, analysis or interpretation, writing the

report or in the decision to submit for pub-report or in the decision to submit for pub-

lication. Study materials were packagedlication. Study materials were packaged

and masked by the Clinical Trial Suppliesand masked by the Clinical Trial Supplies

Company and adverse events were moni-Company and adverse events were moni-

tored by Clintrials Research Ltd; neithertored by Clintrials Research Ltd; neither

was involved in any other aspect of thewas involved in any other aspect of the

study.study.

RESULTSRESULTS

A total of 93 people were screened for elig-A total of 93 people were screened for elig-

ibility. The flow of potential participants isibility. The flow of potential participants is

shown in Fig. 1. Of these, 18 were ineligi-shown in Fig. 1. Of these, 18 were ineligi-

ble because of an incorrect diagnosisble because of an incorrect diagnosis

((nn¼3), an HRSD score below 10 (3), an HRSD score below 10 (nn¼4),4),

concurrent substance misuse (concurrent substance misuse (nn¼1), medi-1), medi-

cal conditions (cal conditions (nn¼2), frequent medication2), frequent medication

changes (changes (nn¼5) and withdrawal of consent5) and withdrawal of consent

prior to randomisation (prior to randomisation (nn¼3). The remain-3). The remain-

ing 75 people were enrolled in the studying 75 people were enrolled in the study

between January and December 2001 andbetween January and December 2001 and

follow-up was completed at the end offollow-up was completed at the end of

March 2002. The clinical and demographicMarch 2002. The clinical and demographic

characteristics of the study participants arecharacteristics of the study participants are

shown in Table 1. Participants were wellshown in Table 1. Participants were well

matched in terms of their clinical andmatched in terms of their clinical and

demographic characteristics. Table 2 sum-demographic characteristics. Table 2 sum-

marises participants’ medication at studymarises participants’ medication at study

entry.entry.

In total, nine individuals stopped takingIn total, nine individuals stopped taking

the study medication, six from the placebothe study medication, six from the placebo

group and three of those randomised togroup and three of those randomised to

receive 2 g/day ethyl-EPA. For all but tworeceive 2 g/day ethyl-EPA. For all but two

of these lack of efficacy was the reasonof these lack of efficacy was the reason

for discontinuing study medication. Of thefor discontinuing study medication. Of the

other two, one misunderstood the studyother two, one misunderstood the study

protocol and stopped study medicationprotocol and stopped study medication

when their concomitant medication waswhen their concomitant medication was

changed and the other did not like the ap-changed and the other did not like the ap-

pearance of the study medication. How-pearance of the study medication. How-

ever, only four individuals (two in theever, only four individuals (two in the

placebo and two in the 2 g/day ethyl-EPAplacebo and two in the 2 g/day ethyl-EPA

groups) failed to complete their assessmentsgroups) failed to complete their assessments

at study end-point; for these four theat study end-point; for these four the

HRSD, YMRS and CGI scores were extra-HRSD, YMRS and CGI scores were extra-

polated using the last-observation-carried-polated using the last-observation-carried-

forward method. Results were analysed onforward method. Results were analysed on

an intent-to-treat basis, including partici-an intent-to-treat basis, including partici-

pants who stopped the study medication.pants who stopped the study medication.

Table 3 summarises the mean andTable 3 summarises the mean and

standard deviations of the participants’standard deviations of the participants’

scores at study entry and end-point. Figuresscores at study entry and end-point. Figures

2 and 3 show the changes in HRSD and2 and 3 show the changes in HRSD and

YMRS scores across groups betweenYMRS scores across groups between

baseline and study end-point. There werebaseline and study end-point. There were

no group differences in episode durationno group differences in episode duration

at the time of study entry (at the time of study entry (FF¼3.9. d.f.3.9. d.f.¼2,2,

PP¼0.6) or in the baseline scores on0.6) or in the baseline scores on

the HRSD (the HRSD (FF¼0.8, d.f.0.8, d.f.¼2,2, PP¼0.4), YMRS0.4), YMRS

((FF¼0.6, d.f.0.6, d.f.¼2,2, PP¼0.5) or CGI (0.5) or CGI (FF¼0.5,0.5,

d.f.d.f.¼2,2, PP¼0.5).0.5).

Exploration of initial data revealed noExploration of initial data revealed no

difference between the two ethyl-EPAdifference between the two ethyl-EPA

groups in terms of end-point HRSD, YMRSgroups in terms of end-point HRSD, YMRS

and CGI scores. Data analysis was per-and CGI scores. Data analysis was per-

formed with the two active treatmentformed with the two active treatment

groups combined.groups combined.

(a)(a) In terms of the main outcome measure,In terms of the main outcome measure,

the mean HRSD score at the week 12the mean HRSD score at the week 12

visit was 3.3 (s.e.visit was 3.3 (s.e.¼1.40) points lower1.40) points lower

for the ethyl-EPA groups (bootstrappedfor the ethyl-EPA groups (bootstrapped

95% CI95% CI 776.1 to6.1 to 770.2,0.2, PP¼0.03). The0.03). The

overall HRSD effect size calculatedoverall HRSD effect size calculated

from the difference between baselinefrom the difference between baseline

and end-point measurements was 0.34and end-point measurements was 0.34

by Cohen’sby Cohen’s dd..

(b)(b) The mean YMRS score at the week 12The mean YMRS score at the week 12

visit was 3.3 (s.e.visit was 3.3 (s.e.¼2.2) points lower2.2) points lower

for the ethyl-EPA group comparedfor the ethyl-EPA group compared

with the placebo group (bootstrappedwith the placebo group (bootstrapped

95% CI95% CI 778.6 to 1.6,8.6 to 1.6, PP¼0.17). The0.17). The
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overall YMRS effect size calculatedoverall YMRS effect size calculated

from the difference between baselinefrom the difference between baseline

and end-point measurements was 0.41and end-point measurements was 0.41

by Cohen’sby Cohen’s dd..

(c)(c) The mean CGI score at the week 12The mean CGI score at the week 12

visit was 0.79 (s.e.visit was 0.79 (s.e.¼0.26) points lower0.26) points lower

for the ethyl-EPA groups comparedfor the ethyl-EPA groups compared

with the placebo group (bootstrappedwith the placebo group (bootstrapped

95% CI95% CI 771.27 to1.27 to 770.25,0.25, PP¼0.04).0.04).

(d)(d) During the trial, 26 of the 75 random-During the trial, 26 of the 75 random-

ised participants had their medicationised participants had their medication

changed or adjusted: 12 in the placebochanged or adjusted: 12 in the placebo

group (9 were prescribed new medi-group (9 were prescribed new medi-

cation or had the dose of theircation or had the dose of their

ongoing medication adjusted becauseongoing medication adjusted because

of worsening of symptoms and 3of worsening of symptoms and 3

because of weight gain, oversedation,because of weight gain, oversedation,

or high lithium serum levels), 7 in theor high lithium serum levels), 7 in the

group receiving 1 g/day of ethyl-EPAgroup receiving 1 g/day of ethyl-EPA

(2 changed lithium dose because of(2 changed lithium dose because of

high serum levels and 5 had startedhigh serum levels and 5 had started

new medication or increased the dosenew medication or increased the dose

of their existing drugs because ofof their existing drugs because of

worsening of symptoms) and 7 in theworsening of symptoms) and 7 in the

group receiving 2 g/day of ethyl-EPAgroup receiving 2 g/day of ethyl-EPA

(6 started new medication or had their(6 started new medication or had their

dose adjusted because of worseningdose adjusted because of worsening

depression, 1 stopped medicationdepression, 1 stopped medication

because of oversedation).because of oversedation).

Of the 75 individuals randomised, 23Of the 75 individuals randomised, 23

reported emerging side-effects during thereported emerging side-effects during the

clinical trial (7 in the placebo arm, 9 inclinical trial (7 in the placebo arm, 9 in

the 1 g/day ethyl-EPA and 7 in the 2 g/daythe 1 g/day ethyl-EPA and 7 in the 2 g/day

ethyl-EPA groups). The most frequentlyethyl-EPA groups). The most frequently

reported side-effect was loose stoolsreported side-effect was loose stools

(reported by three people in the placebo(reported by three people in the placebo

group, three in the 1 g/day ethyl-EPAgroup, three in the 1 g/day ethyl-EPA

group and six in the 2 g/day ethyl-EPAgroup and six in the 2 g/day ethyl-EPA

group), followed by gastrointestinalgroup), followed by gastrointestinal

discomfort (reported by three people indiscomfort (reported by three people in

the placebo group, one in the 1 g/daythe placebo group, one in the 1 g/day

ethyl-EPA group and two in the 2 g/dayethyl-EPA group and two in the 2 g/day

ethyl-EPA group). There was no differenceethyl-EPA group). There was no difference

between the groups in these two types ofbetween the groups in these two types of

side-effects (side-effects (ww22¼1.0, d.f.1.0, d.f.¼2,2, PP¼0.59). There0.59). There

were also reports of isolated side-effects:were also reports of isolated side-effects:

two people in the placebo group reportedtwo people in the placebo group reported

constipation, there was one report of nauseaconstipation, there was one report of nausea

and one of flatulence in the 1 g/day ethyl-and one of flatulence in the 1 g/day ethyl-

EPA group and one report of an unpleasantEPA group and one report of an unpleasant

taste in the 2 g/day ethyl-EPA group.taste in the 2 g/day ethyl-EPA group.

At study end-point the 71 participantsAt study end-point the 71 participants

(95% of the randomised sample) who com-(95% of the randomised sample) who com-

pleted their assessments were askedpleted their assessments were asked

whether they thought they had receivedwhether they thought they had received

active treatment or not. There were noactive treatment or not. There were no

group differences regarding participants’group differences regarding participants’

ability to guess their group allocationability to guess their group allocation

((ww22¼1.2, d.f.1.2, d.f.¼2,2, PP¼0.5); only 23% of the0.5); only 23% of the

placebo group, 21% of the 1 g/day ethyl-placebo group, 21% of the 1 g/day ethyl-

EPA and 24% of the 2 g/day ethyl-EPAEPA and 24% of the 2 g/day ethyl-EPA

groups guessed their allocation correctly.groups guessed their allocation correctly.

DISCUSSIONDISCUSSION

Efficacy of ethyl-EPA in bipolarEfficacy of ethyl-EPA in bipolar
depressiondepression

Treatment of bipolar depression withTreatment of bipolar depression with

adjunctive ethyl-EPA resulted in improvedadjunctive ethyl-EPA resulted in improved

clinical outcomes compared with placeboclinical outcomes compared with placebo

in terms of reduction in HRSD and CGIin terms of reduction in HRSD and CGI

scores. Improvement was not significantlyscores. Improvement was not significantly

different in participants treated withdifferent in participants treated with 2 g/2 g/

day as opposed to 1 g/day of ethyl-EPA.day as opposed to 1 g/day of ethyl-EPA.
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Fig. 1Fig. 1 CONSORT diagram showing the flow of participants through each stage of the trial.CONSORT diagram showing the flow of participants through each stage of the trial.

Fig. 2Fig. 2 Hamilton Rating Scale for DepressionHamilton Rating Scale for Depression

(HRSD) scores in the placebo ((HRSD) scores in the placebo (nn¼26) and combined26) and combined

ethyl-eicosapentaenoic acid (EPA) groups (ethyl-eicosapentaenoic acid (EPA) groups (nn¼49) at49) at

baseline (baseline (&&), week 4 (), week 4 ( ) and week12 () and week12 (&&).The).The

thick black line represents themean, the whiskersthick black line represents themean, the whiskers

are the standard deviations and the box is the range.are the standard deviations and the box is the range.

Fig. 3Fig. 3 Young Mania Rating Scale (YMRS) scores inYoungMania Rating Scale (YMRS) scores in

the placebo (the placebo (nn¼26) and combined ethyl-26) and combined ethyl-

eicosapentaenoic acid (EPA) groups (eicosapentaenoic acid (EPA) groups (nn¼49) at49) at

baseline (baseline (&&), week 4 (), week 4 ( ) andweek12 () andweek12 (&&).The thick).The thick

black line represents themean, thewhiskers are theblack line represents themean, thewhiskers are the

standard deviations and the box is the range.standard deviations and the box is the range.
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Baseline and end-point ratings on theBaseline and end-point ratings on the

YMRS were not significantly differentYMRS were not significantly different

among the three groups. Although thereamong the three groups. Although there

have been reports of hypomania duringhave been reports of hypomania during

treatment with a different preparation oftreatment with a different preparation of

omega-3 fatty acids (Kinrys, 2000), weomega-3 fatty acids (Kinrys, 2000), we

found no evidence that treatment withfound no evidence that treatment with

ethyl-EPA precipitates polarity changes inethyl-EPA precipitates polarity changes in

people with bipolar disorder.people with bipolar disorder.

Methodological considerationsMethodological considerations

There are several methodological issuesThere are several methodological issues

that are worth considering. The placebothat are worth considering. The placebo

response rate in clinical trials of bipolarresponse rate in clinical trials of bipolar

depression is high, with a pooled averagedepression is high, with a pooled average

of 29% (Keckof 29% (Keck et alet al, 2000). To control for, 2000). To control for

the influence of psychosocial factors, wethe influence of psychosocial factors, we

kept the number of assessments and con-kept the number of assessments and con-

tacts with the research team at a minimumtacts with the research team at a minimum

to minimise the possibility that benefitsto minimise the possibility that benefits

from treatment could result from increasedfrom treatment could result from increased

contact with health professionals. We alsocontact with health professionals. We also

asked participants whether they thoughtasked participants whether they thought

they had received active treatment to exam-they had received active treatment to exam-

ine whether the significant benefits seenine whether the significant benefits seen

with ethyl-EPA could be attributed to theirwith ethyl-EPA could be attributed to their

guessing correctly their group allocation.guessing correctly their group allocation.

We tried to approximate ordinary clinicalWe tried to approximate ordinary clinical

practice by allowing treating physicians topractice by allowing treating physicians to

make changes to participants’ medicationmake changes to participants’ medication

when clinically required. Finally, we ana-when clinically required. Finally, we ana-

lysed the data on an intent-to-treat basislysed the data on an intent-to-treat basis

and showed a superior response to ethyl-and showed a superior response to ethyl-

EPA compared with placebo in spite ofEPA compared with placebo in spite of

the difficulties in finding clear drug–the difficulties in finding clear drug–

placebo separation in add-on trials (Keckplacebo separation in add-on trials (Keck

et alet al, 2000). This is particularly relevant, 2000). This is particularly relevant

here since about half of those randomisedhere since about half of those randomised

to the placebo group had their medicationto the placebo group had their medication

adjusted when their symptoms persisted oradjusted when their symptoms persisted or

worsened.worsened.

Possible mechanism of actionPossible mechanism of action
of ethyl-EPAof ethyl-EPA

The precise mechanism of action of ethyl-The precise mechanism of action of ethyl-

EPA in improving bipolar depression isEPA in improving bipolar depression is

not clear. Antidepressants exert their actionnot clear. Antidepressants exert their action

at the level of neurotransmitters (catechola-at the level of neurotransmitters (catechola-

mines and serotonin) and neurotransmittermines and serotonin) and neurotransmitter

4 94 9

Table 1Table 1 Demographic and clinical characteristics of the 75 study participantsDemographic and clinical characteristics of the 75 study participants

CharacteristicCharacteristic Placebo (Placebo (nn¼26)26) 1g/day ethyl-EPA (1g/day ethyl-EPA (nn¼24)24) 2g/day ethyl-EPA (2g/day ethyl-EPA (nn¼25)25)

Age, years: mean (s.d.)Age, years: mean (s.d.) 46.5 (10.3)46.5 (10.3) 49.2 (11.7)49.2 (11.7) 45.5 (9.6)45.5 (9.6)

FemaleFemale :male,:male, nn 1616 ::1010 1919 :: 55 2222 :: 33

Diagnosis,Diagnosis, nn

Bipolar disorder IBipolar disorder I 2424 1919 2222

Bipolar disorder IIBipolar disorder II 22 55 33

Duration of episode at study entry, months: mean (s.d.)Duration of episode at study entry, months: mean (s.d.) 5.6 (3.0)5.6 (3.0) 6.0 (2.6)6.0 (2.6) 5.2 (2.9)5.2 (2.9)

Age at onset of first depressive episode, years: mean (s.d.)Age at onset of first depressive episode, years: mean (s.d.) 23.6 (8.4)23.6 (8.4) 24.2 (10.3)24.2 (10.3) 26.1 (9.1)26.1 (9.1)

Age at onset of first manic episode, years: mean (s.d.)Age at onset of first manic episode, years: mean (s.d.) 29.1 (9.4)29.1 (9.4) 31.6 (12.9)31.6 (12.9) 32.7 (9.4)32.7 (9.4)

Depressive episodes in the preceding 12 months,Depressive episodes in the preceding 12 months, nn: mean (s.d.): mean (s.d.) 1.3 (1.2)1.3 (1.2) 1.5 (1.5)1.5 (1.5) 1.2 (1.1)1.2 (1.1)

Manic episodes in the preceding 12 months,Manic episodes in the preceding 12 months, nn: mean (s.d.): mean (s.d.) 0.4 (1.1)0.4 (1.1) 0.1 (0.8)0.1 (0.8) 0.1 (0.3)0.1 (0.3)

Hypomanic episodes in the preceding 12 months,Hypomanic episodes in the preceding 12 months, nn: mean (s.d.): mean (s.d.) 0.5 (1.1)0.5 (1.1) 0.5 (0.9)0.5 (0.9) 0.1 (0.3)0.1 (0.3)

Mixed episodes in the preceding 12 months,Mixed episodes in the preceding 12 months, nn: mean (s.d.): mean (s.d.) 0.2 (0.4)0.2 (0.4) 0.3 (0.5)0.3 (0.5) 0.02 (0.2)0.02 (0.2)

Hospital admissions in the preceding 12 months,Hospital admissions in the preceding 12 months, nn: mean (s.d.): mean (s.d.) 0.3 (0.6)0.3 (0.6) 0.1 (0.3)0.1 (0.3) 0.2 (0.5)0.2 (0.5)

Lifetime hospital admissions,Lifetime hospital admissions, nn: mean (s.d.): mean (s.d.) 4.3 (5.3)4.3 (5.3) 3.6 (2.9)3.6 (2.9) 2.9 (2.6)2.9 (2.6)

Participants with a lifetime history of psychosis within episodes,Participants with a lifetime history of psychosis within episodes, nn (%)(%) 21 (81)21 (81) 15 (63)15 (63) 17 (68)17 (68)

EPA, eicosapentaenoic acid.EPA, eicosapentaenoic acid.

Table 2Table 2 Participants’ concomitantmedication at the time of study entryParticipants’ concomitantmedication at the time of study entry

Concomitant medicationConcomitantmedication Placebo (Placebo (nn¼26)26)

nn (%)(%)

1g/day ethyl-EPA (1g/day ethyl-EPA (nn¼24)24)

nn (%)(%)

2 g/day ethyl-EPA (2g/day ethyl-EPA (nn¼25)25)

nn (%)(%)

LithiumLithium 9 (34.6)9 (34.6) 15 (62.5)15 (62.5) 10 (40.0)10 (40.0)

CarbamazepineCarbamazepine 7 (26.9)7 (26.9) 3 (12.5)3 (12.5) 4 (16.0)4 (16.0)

Sodium valproateSodium valproate 2 (7.6)2 (7.6) 4 (16.6)4 (16.6) 3 (12.0)3 (12.0)

AntipsychoticAntipsychotic 12 (46.1)12 (46.1) 2 (8.3)2 (8.3) 7 (28.0)7 (28.0)

AntidepressantAntidepressant 7 (26.9)7 (26.9) 12 (50.0)12 (50.0) 12 (48.0)12 (48.0)

BenzodiazepinesBenzodiazepines 2 (7.6)2 (7.6) 7 (29.1)7 (29.1) 3 (12.0)3 (12.0)

NoneNone 5 (19.2)5 (19.2) 5 (20.8)5 (20.8) 1 (4.0)1 (4.0)

EPA, eicosapentaenoic acid.EPA, eicosapentaenoic acid.

Table 3Table 3 Scores on the HRSD,YMRS and CGI at study entry and at end-pointScores on the HRSD,YMRS and CGI at study entry and at end-point

ScaleScale PlaceboPlacebo

((nn¼26)26)

1g/day ethyl-EPA1g/day ethyl-EPA

((nn¼24)24)

2 g/day ethyl-EPA2g/day ethyl-EPA

((nn¼25)25)

EntryEntry End-pointEnd-point EntryEntry End-pointEnd-point EntryEntry End-pointEnd-point

HRSD score: mean (s.d.)HRSD score: mean (s.d.) 15.4 (5.0)15.4 (5.0) 13.5 (6.7)13.5 (6.7) 14.7 (4.3)14.7 (4.3) 9.2 (5.4)9.2 (5.4) 14.8 (5.6)14.8 (5.6) 9.9 (6.6)9.9 (6.6)

YMRS score: mean (s.d.)YMRS score: mean (s.d.) 6.3 (6.7)6.3 (6.7) 9.8 (11.1)9.8 (11.1) 6.7 (7.6)6.7 (7.6) 6.6 (6.7)6.6 (6.7) 4.7 (4.8)4.7 (4.8) 7.2 (8.9)7.2 (8.9)

CGI score: mean (s.d.)CGI score: mean (s.d.) 3.0 (0.9)3.0 (0.9) 3.1 (1.3)3.1 (1.3) 3.0 (1.1)3.0 (1.1) 2.4 (1.0)2.4 (1.0) 2.9 (1.1)2.9 (1.1) 2.3 (1.1)2.3 (1.1)

EPA, eicosapentaenoic acid; HRSD,Hamilton Rating Scale for Depression;YMRS,Young Mania Rating Scale; CGI,EPA, eicosapentaenoic acid; HRSD,Hamilton Rating Scale for Depression;YMRS,Young Mania Rating Scale; CGI,
Clinical Global Impression Scale.Clinical Global Impression Scale.
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receptors. Binding of neurotransmitters toreceptors. Binding of neurotransmitters to

receptors leads to the release of secondreceptors leads to the release of second

messenger molecules that initiate a wholemessenger molecules that initiate a whole

cascade of biochemical changes, whichcascade of biochemical changes, which

ultimately lead to an altered state of theultimately lead to an altered state of the

neuron. Mood stabilising drugs (lithium,neuron. Mood stabilising drugs (lithium,

sodium valproate, carbamazepine) appearsodium valproate, carbamazepine) appear

primarily to affect second messenger sys-primarily to affect second messenger sys-

tems (Stoll & Severus, 1996). Omega-3tems (Stoll & Severus, 1996). Omega-3

fatty acids such as ethyl-EPA may be simi-fatty acids such as ethyl-EPA may be simi-

lar to mood stabilisers in this respect. It islar to mood stabilisers in this respect. It is

possible that the incorporation of EPA intopossible that the incorporation of EPA into

cell membranes inhibits the action of phos-cell membranes inhibits the action of phos-

pholipase Apholipase A22, an enzyme that is important, an enzyme that is important

for the production of second messengerfor the production of second messenger

molecules such as arachidonic acid (Finnenmolecules such as arachidonic acid (Finnen

& Lovell, 1991; Chang & Jones, 1998), or& Lovell, 1991; Chang & Jones, 1998), or

it may directly inhibit ‘downstream’ signal-it may directly inhibit ‘downstream’ signal-

ling molecules such as protein kinase Cling molecules such as protein kinase C

(Seung Kim(Seung Kim et alet al, 2001)., 2001).

The role of ethyl-EPA in bipolarThe role of ethyl-EPA in bipolar
disorderdisorder

This is the first randomised double-blindThis is the first randomised double-blind

placebo-controlled clinical trial ofplacebo-controlled clinical trial of

ethyl-EPA in depression in people withethyl-EPA in depression in people with

bipolar disorder. Our results confirm initialbipolar disorder. Our results confirm initial

observations (Horrobin & Peet, 2001;observations (Horrobin & Peet, 2001;

NemetsNemets et alet al, 2002) of the antidepressant, 2002) of the antidepressant

effect of omega-3 fatty acids, particularlyeffect of omega-3 fatty acids, particularly

of ethyl-EPA. They also strongly suggestof ethyl-EPA. They also strongly suggest

that treatment with ethyl-EPA is not asso-that treatment with ethyl-EPA is not asso-

ciated with increased risk of inducingciated with increased risk of inducing

manic symptoms. At the doses prescribedmanic symptoms. At the doses prescribed

here the side-effects were minimal and in-here the side-effects were minimal and in-

distinguishable from those in the placebodistinguishable from those in the placebo

group. Although the role of ethyl-EPA ingroup. Although the role of ethyl-EPA in

the treatment of bipolar disorder requiresthe treatment of bipolar disorder requires

further evaluation, our results offerfurther evaluation, our results offer

optimism that ethyl-EPA represents a newoptimism that ethyl-EPA represents a new

generation of naturally occurring and safegeneration of naturally occurring and safe

psychotropic compounds.psychotropic compounds.
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CLINICAL IMPLICATIONSCLINICAL IMPLICATIONS

&& Adjunctive ethyl-eicosapentaenoic acid (EPA) treatment of bipolar depression isAdjunctive ethyl-eicosapentaenoic acid (EPA) treatment of bipolar depression is
safe andwell tolerated.safe andwell tolerated.

&& Adjunctive ethyl-EPA treatment appears to have antidepressant effects andAdjunctive ethyl-EPA treatment appears to have antidepressant effects and
minimal propensity to inducemania.minimal propensity to inducemania.

&& As ethyl-EPA is a naturally occurring compound itmay provemore acceptable toAs ethyl-EPA is a naturally occurring compound itmay provemore acceptable to
patients than other pharmacological interventions.patients than other pharmacological interventions.

LIMITATIONSLIMITATIONS

&& This small study only assessed short-term efficacy and tolerability of ethyl-EPAThis small study only assessed short-term efficacy and tolerability of ethyl-EPA
treatment in bipolar disorders; its value in long-term treatment is unknown.treatment in bipolar disorders; its value in long-term treatment is unknown.

&& This study only assessed the efficacy and tolerability of ethyl-EPA as adjunctiveThis study only assessed the efficacy and tolerability of ethyl-EPA as adjunctive
treatment in bipolar disorder; its value asmonotherapy is unknown.treatment in bipolar disorder; its value asmonotherapy is unknown.

&& This study did not assess the efficacy of ethyl-EPA in severe bipolar depression.This study did not assess the efficacy of ethyl-EPA in severe bipolar depression.
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