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The Role of Fish Oil in Psoriasis

A Randomized, Double-Blind, Placebo-Controlled Study to
Evaluate the Effect of Eish Oil and Topical

Corticosteroid Therapy in Psoriasis

ADITYA K. GUPTA, M.D., F.R.C.P.(C), CHARLES N. ELLIS, M.D., MICHAEL T. GOLDFARB, M.D.,
TED A. HAMILTON, M.S., AND JOHN J. VOORHEES, M.D.

ABSTRACT: In a randomized, double-blind, placebo-con-
trolled study, patients received 10 fish or olive oil capsules
three times daily for the whole study in addition to applying
betamethasone diproprionate to their psoriatic plaques for
the first 3 weeks. Most patients gradually worsened upon
discontinuation of corticosteroids. Using survival analysis
methods, no significant difference was found between the fish
and olive oil groups. The authors attempt to put the role of
fish oil in the therapy of psoriasis Into perspective and discuss
the efficacy of fish oil when used alone versus in combination
therapy.

There has been recent interest in the role of dietary
fish oils (omega-3 polyunsaturated fatty acids) in

the protection against certain conditions. These in-
clude cardiovascular disease,^ inflammatory condi-
tions^ (eg, rheumatoid arthritis), and cutaneous dis-
eases^"'" (psoriasis and atopic dermatitis) (Table 1).
Polyunsaturated fatty acids (PUFAs) can be divided
into three main groups: omega-3 fatty acids derived
maitily from marine oils, omega-6 fatty acids found
principally in vegetable oils (Fig. 1), and omega-9 fatty
acids obtained mainly frotn animals.

In the epidermis of psoriatic plaques, levels of ara-
chidonic acid (AA) and its metabolites are markedly
elevated compared to clinically uninvolved skin," In
particular, tnetabolites of the 5- and 12-lipoxygenase
pathways such as leukotriene B4 (LTB4) and 12
hydroxyeicosatetraenoic (12 HETE) acid, both of
which are chemotactic for neutrophils, are thought to
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play a role in psoriasis. When exogenous supplements
of omega-3 PUFAs are consumed for the treatment of
psoriasis, they are incorporated into cell tnembranes
and compete with omega-6 PUFAs as substrates for
the same 5-, 12-, and 15-lipoxygenase and cyclooxy-
genase pathways (Fig, 1), This results in the increased
production of less biologically active leukotrienes
(LTs) of the 5-series, prostaglandins (PCs) of the 3-
series, and 12 HEPE, with a decreased production of
the LTs of the 4-series, PCs of the 2-series, and 12
HETE,'' Ptostaglandins are involved in the feedback
regulation of interleukin-1 (IL-1),'^ IL-1 may be in-
volved in keratinocyte proliferation'"* and is markedly
dysregulated in psoriasis,'^ Because the antiinflamma-
tory effects of omega-3 PUFAs may be due to de-
creased mononuclear cell IL-1 production,"" omega-3
PUFAs might affect the dysregulated IL-1 production
by psoriatic keratinocytes.

In the past we have been able to achieve only mod-
est improvement in psoriasis using a relative high dose
of eicosapentaenoic acid (EPA, 10,8-13.5 g/day) as a
monotherapy with strict dietary control. Fish oil ap-
pears to be mote effective as a combination therapy
with ultraviolet B̂ -" (Table 1). We decided to investi-
gate whether fish oil would be more beneficial in
combination with other standard therapies for psoria-
sis, compared to monotherapy, A double-blind, ran-
domized, placebo-controlled study was therefore
performed in which we used fish oil at a lower dose
than our earlier study (EPA, 5,4 g/day) with a moder-
ate potency corticosteroid (betamethasone dipro-
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TABLE 1. Studies Evaluating the Efficacy of Eish Oil in i^soraisis

Study Study Design
Duration
(Weeks)

Daily
EPA* (C)

Dietary
Intervention

Other
Combination

Tberapy Outcome

Zibob et aL^
(n = 13)

Maurice et al.''
(n = 10)

Bittiner et al.=
(FOn = 14,
OO n = 14)t

Bjorneboe et al.''
(FO n = 13,
OO n = 14)

Kettler et al.'
(n = 23)

Open

Open

Double-blind
placebo-
controlled

Double-blind
placebo-
controlled

Open

Cupta et al."
(FO n = 8,
OO n = 10)

Kragballe et al/'
(FO n = 30)

Present study
(FO n = 8,
OO n = 10)

Double-blind
placebo-
controlled

Open

Double-blind
placebo-
controlled

10.8-13

12

1.8

.5 Yes

Yes

No

No

No

No

6-8

1.8

3.2

No

No

15

12

3.6

5.4

5,4

No

Yes

No

No

Yes UBV in 4
patients

UVB in all
patientsif:

No

Corticosteroids in
all patients (see
text)

Mild-moderate improvement

Modest improvement, particularly decrease
in erythema and scaling

Decrease in TBSA, erytbema, and pruritus;
No cbange in scaling

No improvement

Plaque psoriasis:
Fish oil alone (n = 17); no significant

improvement; Fish oil plus UVB (n = 14);
minimal improvement

Pustular psoriasis:
Fisb oil alone (n = 1); marked improvement
Palmoplantar pustulosis:
Fisb oil alone (n = 1); no change
Modest improvement in all parameters of

skin disease, TBSA, scale, erytbema, and
tbickness.

26 patients completed study; none or mild
improvement—11 patients, moderate
improvement—13, excellent—2

See text

* EPA = Eicosapentaenoic acid,
t FO = Fisb oil, OO = olive oil.
:|: 15 week study; 20 oil (fisb or olive) capsules daily for 15 weeks. Between weeks 4-11 of study, all patients also received suberytbemal

doses of UVB.

prionate cream, Stoughton-Cornell assay group 3)
without dietary control.

Methods

Twenty-five adults wifh sfable plaque type psoriasis
(15-66% total body surface area [TBSA] involvement) en-
tered the study. All patients had been without oral and topi-
cal medications (otber tban emollients) for their psoriasis for
4 and 2 weeks, respectively. During the study period, pa-
tients followed their normal dietary patterns. Exclusion crite-
ria for entry into tbe study included patients with guttate
psoriasis, those with less than 10% TBSA involvement, and
pregnant and lactating women. Tbe protocol had been ap-
proved by our institutional review board, and informed
consent was obtained from eacb patient.

Study subjects were randomly assigned to the fish or pla-
cebo oil groups and received 10 oil capsules tid. The daily
intake of fish oil (Max-EPA'*, R. P. Scberer, Troy, Ml) in-
cluded 5.4 gm of EPA and 3.6 gm of docosahexaenoic acid
(DChIA). The identical looking olive oil capsules (R. P.
Scherer, Troy, Ml) contained 0 gm EPA and DCEHA, 76%
oleic acid, 9% palmitic acid, 7% linoleic acid, and 2%
stearic acid. In addition to the oil therapy, patients applied

emollients to uninvolved areas and psoriatic skin 2 or 3
times/day throughout tbe study.

Return visits were once weekly for tbe first 3 weeks and
then every 2 weeks. Patients were considered to have com-
pleted the study after 9 weeks of oil tberapy or wben tbeir
global severity score had worsened to the pretberapy level.
Tbe extent of psoriasis was determined by measuring the
TBSA at each visit. The global severity and individual param-
eters of scale, erytbema, and tbickness were each measured
on a 6-point scale (0 = absent, 1 = trace, 2 = mild, 3
= mild-moderate, 4 = moderate, 5 = moderate-severe, and
6 = severe). Eor tbe first 3 weeks only, botb groups applied
betametbasone diproprionate (45 g/week) to the plaques of
psoriasis twice daily. All patients demonstrated improve-
ment at the end of corticosteroid therapy. Students two-
sample t-test was used to assess the difference between the
2 groups at baseline and week 3. The second phase of tbe
study (after week 3) was designed to test the bypothesis that
fish oil may act beneficially and maintain or enhance the
improvement achieved by corticosteroids. Tbis hypothesis
was tested by determining the respective Kaplan-Meier sur-
vival curve for each group and tben testing the equality of
the two curves with the Mantel-Cox test. The length of
treatment survival for each patient was defined as the time
from discontinuation of the betametbasone cream to the
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FIG. 1. Pathways along wbicb
w-3 and w-6 fatty acids are me-
tabolized. Nomenclature: 18:2n6;
18 indicates tbe number of car-
bon atoms in tbe molecule, 2
refers to tbe number of double
bonds, 6 denotes tbe location of
tbe first double bond counting
from tbe metbyl end, n is an al-
ternative symbol for w. Abbrevia-
tions: TX, tbromboxane; PC,
prostaglandin; LT, leukotriene;
HETE, bydroxyeicosatetraenoic
acid; HEPE, bydroxyeicosapenta-
enoic acid.
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time when the patient fully regressed to the pretherapy state
on the global scale. Patients who never regressed to pre-
therapy severity by the end of the study (week 9) were
treated as censored observations. The survival analysis was
carried out with the BMDP PIL statistical software program
(BMDP Statistical Software; Los Angeles, CA). Means are
reported with a confidence interval of ±1 standard error
(SE). All p values are two-sided.

Results

Ten patients (6 men and 4 women) witb a mean age
of 37 years (range, 21-61) received fisb oil. Tbeir
pretberapy global severity score and TBSA was 5.0
± 0.2 and 35.5 ± 4.7%, respectively. Fifteen patients
(8 men and 7 women) witb a mean age of 47 years
(range, 26-72) received placebo olive oil. In tbis
group, tbe pretberapy global severity score and TBSA
were 4.6 ± 0.2 and 32.9 ± 1.8%, respectively. Tbe
severity of psoriasis in tbe two groups was not signifi-
cantly different from eacb otber at pretberapy.

After 3 weeks of betametbasone therapy, tbere was
equivalent improvement of tbe psoriasis in botb tbe
fisb and olive oil groups. After discontinuation of corti-
costeroids, tbe mean time period elapsed before tbe
psoriasis worsened to pretherapy severity was 4.9
± 0.5 weeks in tbe fisb oil group and 4.5 ± 0.3 weeks
in tbe olive oil group (p = 0.4). Tbe psoriasis did not
regress to pretberapy severity by tbe end of tbe study
(week 9) in tbree patients in eacb of tbe fisb and olive

oil groups. Side effects included an occasional fisby
taste upon eructation in one patient on fisb oil and
one on olive oil tberapy. Tbere was transient diarrbea
at beginning of tberapy in 2 patients on fish oil. No
patient complained of bloating of tbe abdomen or a
fisby smell upon flatulence.

Tbere was one drop out in tbe fisb oil group from
lack of compliance. In tbe olive oil group tbere were
five dropouts: 2 because of lack of improvement, 2
because of lack of compliance, 1 because of nonre-
lated medical problems.

Comment

When used as a monotberapy, studies using fairly
large doses of EPA (10.8-13.5 g/day) demonstrated
minimal to modest improvement;^'' however, studies
using a lower dose of EPA (1.8 g/day) bave demon-
strated considerably less improvement in some of tbe
parameters of psoriasis disease activity (Table 1). Witb
combined fisb oil and UVB tberapy, minimal to mod-
est improvement in psoriasis was reported at lower
doses of EPA (3.2-3.6 g/day).^^ In tbe present study,
fisb oil (5.4 g EPA daily) did not bave a significant
beneficial effect and most patients gradually wors-
ened upon discontinuation of topical corticosteroids.
It is possible that improvement might have occurred
with higher doses of fish oil. Another possibility is that
any modest improvement from fish oil therapy was
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masked by the rebound flare that may follow the dis-
continuation of topical corticosteroid therapy.

The diets of our patients were not regulated (other
than being given oil capsules). The contribution of
dietary controP'*'^'' in the management of psoriasis
being treated with fish oil may be significant because
fish oil alone has a relatively minor effect on psoriasis
vulgaris. Following fish oil supplementation, omega-3
PUFAs are incorporated into cell membranes and
compete with omega-6 PUFAs as substrates. There-
fore, a patient on fish oil capsules whose diet is rich in
omega-6 FAs (for example, arachidonic acid in red
meats) might have a lower concentration of EPA in cell
membranes compared to the situation in which intake
of omega-6 FAs is restricted,^ Kettler et al, found that,
in general, patients who consumed fish and chicken
(sources richer in omega-3 than omega-6 PUFAs) were
more likely to benefit compared to those eating beef
and pork (richer in omega-6 than omega-3 PUFAs),''

When selecting a brand of fish oil for the treatment
of psoriasis, it may be important to consider the
amount of EPA per capsule rather than just the total
daily consumption of fish oil, Isseroff et al. have dem-
onstrated that exogenous FPA, unlike DCHA, can alter
the proliferation of keratinocytes and normalize the
pattern of differentiation.^ Thus the degree of benefit
derived may be dependent upon the total daily EPA
consumption.

Fish oils have been reported to have various general
beneficial effects. Singer et al.'^ found that a mackerel
diet (2.2 g/day of EPA) for 2 weeks resulted in a signifi-
cant lowering of blood pressure. This lowering effect
on blood pressure has also been confirmed by
others.'" Fish oil supplementation can play a role in
the reduction of two common side effects of cyelo-
sporin A therapy, hypertension, and nephrotoxicity.''^
These cyelosporin A-induced effects may occur in
part as a result of increased production of vascon-
strictive mediators such as TXA2, PCE2, and prostacy-
clin I2 (PI2). Fish oil may result in a net decrease of the
above, with production of the more vasodilatory
TXA3, PCE3,and Plj. '"

Omega-3 PUEAs can lower serum triglycerides and
cholesterol in hyperlipidemic and normal subjects in a
dose-dependent fashion, with a greater effect on the
triglyceride levels than cholesterol.^' " Fish oil sup-
plementation (3-4.5 g/day of omega-3 FA containing
1,8-2.6 g EPA) given for 4 weeks has been helpful in
reducing retinoid induced hyperlipidemia.^*''^'' This
may be particularly important in patients on long-term
retinoid therapy.

Other beneficial effects of fish oil include a reduc-
tion in coronary heart disease.^" This may be the result
of fish oils prolonging bleeding time, inhibiting plate-

let aggregation, increasing red blood cell deformabil-
ity, and decreasing blood viscosity.^''"" These effects
can occur after 2-4 weeks of therapy with 2-4 g of
omega-3 PUFAs.̂ ^

The anti-inflamtnatory effects of fish oil therapy also
have been reported to be beneficial in rheumatoid
arthritis"''*'̂ '̂' and possibly in asthma,^'' These occur
after approximately 4 weeks of 4 gm of omega-3
PUFAs daily,^"

In the present study, there were no clinically signifi-
cant side effects, as has been the case in other studies
in which fish oil has been used for the treatment of
psoriasis,^"^ Because fish oil can prolong bleeding
time, it should be prescribed with caution in patients
with a bleeding diathesis and those on anticoagulants.
Large doses of fish liver oils may result in toxic levels of
vitamins A and D^̂  or accumulation of harmful lipid
peroxides,^ Certain fish oils may contain erucic acid
(22:1 n9), which can have toxic effects on cardiac
muscle,^

Conclusions

We have tried to put the role of fish oil in psoriasis
into perspective. It is minimally to modestly effective
as a tTionotherapy when used in high doses with di-
etary control. Further studies are needed to detertnine
if other conventional therapies may be helpful ad-
juncts to fish oil therapy. It also may be a desirable
candidate for combination use with retinoids or cy-
elosporin A,
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