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Abstract: The effect of omega-3 poly-unsaturated fatty acid supplements in patients with Psoriasis vulgaris has
previously been investigated, but interventions varied in source, composition, dose, administration route and duration of
treatment. The observed beneficial effects in patients with Psoriasis vulgaris using herring roe oil (HRO) as a dietary
supplement prompted the conduct of this investigation. We monitored the longer-term efficacy and safety of as oral
treatment for patients with plaque psoriasis originally included with a Psoriasis Area Severity Index (PASI) < 10 in a 39-
week open-label extension period following a 26 week double-blind randomised and placebo controlled study
(ClinicalTrials.gov: NCT03359577, date: 02 December 2017). All patients in the randomised study who were still
participating at week 26 were invited to continue on active treatment. Fifty-eight of 64 patients included in the randomised
study, were all treated with HRO through the extension period; 28 subjects from the HRO group and 30 subjects from the
placebo group. Change (mean + standard deviation; SD) in the PASI score from baseline in the 26 week double-blind period
was -2.13+2.57 in the HRO-HRO group and -0.63+1.87 in the placebo-HRO group, and the difference between the groups
was statistically significant (p<<0.05). At conclusion of the entire 65-week period (15 months), the change in PASI was -
3.44+1.83 in the HRO-HRO group and -3.06+1.69 in the placebo-HRO group. The secondary variables showed decreasing
disease symptoms and clinically meaningful patient reported outcomes as shown with a mean reduction in Dermatological
Life Quality Index (DLQI) score of >4 points. The most commonly reported adverse events in both groups were
gastrointestinal in nature. No serious adverse reactions were reported.
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1. Introduction

Psoriasis is an immune-mediated inflammatory skin  supplement for several years and has previously been
discase with complex pathogenesis and comorbidities demonstrated to be bioavailable with beneficial effects on
including cardiovascular disease [1]. Has been used as a food  plasma lipids [2, 3]. The oil extract contains phospholipid
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esters of omega-3 fatty acids including eicosapentaenoic acid
(EPA) and docosahexaenoic acid (DHA) for which anti-
inflammatory effects have been previously demonstrated [4,
51
We explored the efficacy of HRO in a randomised, double
blind, placebo controlled clinical study in psoriasis patients
with baseline PASI score < 10 [6]. The randomised study
period lasted for 26 weeks and all eligible patients were
invited to continue a 39-week, open-label, active treatment
period. In the randomised study, a statistically significant
reduction in the mean PASI score from baseline to week 26
was shown in the HRO treatment group compared to the
placebo  group.  Although  statistically  significant
improvements in patient reported outcome measures
(PROMs) were not achieved compared to placebo, there was
a decrease indicating self perceived disease improvement. In
the HRO-HRO group (n=28) reductions from baseline to
week 26 in mean PROMs ranged from 25 to 41%, whereas
the corresponding reductions in the placebo-HRO group
(n=30) ranged from 5 to 23%.

The open-label, active extension period was conducted for
exploratory evaluation of long term safety and efficacy. Here
the clinical results of the open-label extension period are
described.

2. Materials and Methods
2.1. Subjects and Study Design

Out of the 64 patients enrolled in a randomized, 26 weeks,
single centre, placebo controlled, double blind study to
explore the effects of, 58 continued and completed the 39-
week extension study. The study was approved by the
Regional Committees for Medical and Health Research
Ethics in western Norway (REK Vest, 2017/938) and it was
performed at the Department of Dermatology, Haukeland
University Hospital, Bergen, Norway.

Patients with stable psoriasis for 6 months and with PASI
scores less than 10 were eligible to be included in the
randomised study. Patients on stable local anti-psoriatic
maintenance treatment for more than two months before
study start continued this treatment. There were no
limitations on the use of unmedicated moisturising creams
during the study.

Patient demographics, baseline clinical data and numbers
of patients using local steroid treatment data (week 0) of the
58 patients completing the open-label extension period are
displayed in table 1. Patients included had baseline PASI
scores between 3.4 and 9.9 at week 0.

Table 1. Patient demographics, baseline data and use of topical steroids.

Parameter [unit] Category Measure HRO Placebo Total
Number of subjects Total Number 28 30 58

Male Number (percent) 16 (57.1) 18 (60.0) 34 (58.6)

Female Number (percent) 12 (42.9) 12 (40.0) 24 (41.4)
Age at informed consent [years] Mean (SD) 46.8 (13.6) 51.6 (13.7) 49.3 (13.8)
Height [cm] Mean (SD) 175.5 (8.3) 175.0 (12.5) 175.2 (10.6)
Body weight [kg] Mean (SD) 91.8 (17.6) 89.0 (21.3) 90.4 (19.5)
BMI [kg/m?] Mean (SD) 29.93 (5.98) 28.67 (3.92) 29.27 (5.02)
PASI Mean (SD) 6.2 (1.9) 59 (1.7) 6.1 (1.8)
PSGA, most frequent score Score (percent) 2 (82.1) 2 (96.7) 2 (89.7)
BSA Mean (SD) 7.4 (4.8) 5.5(2.6) 6.4 (3.9)
DLQI Mean (SD) 9.1 (6.3) 8.6 (5.3) 8.8 (5.7)
VAS, pruritus Mean (SD) 44 (23) 44 (24) 44 (23)
VAS, skin pain Mean (SD) 20 (20) 19 (22) 19 (21)
VAS, singeing Mean (SD) 26 (22) 30 (24) 28 (23)
VAS, skin disease activity Mean (SD) 48 (21) 48 (21) 48 (21)
CRP Mean (SD) 6.3 (13.3) 2.5(2.3) 43 (9.5
Subjects using local steroids during study Number (percent) 17 (61) 15 (50) 32 (55)

BMI=Body mass index, PSGA=Physician’s Static Global Assessment, BSA=Body Surface Area, VAS=Visual Analogue Scale

Written consent was given by eligible patients who were
block randomized using randomly selected block sizes,
stratified according to gender, and assigned to either HRO or
to the control group (Coconut oil). In both groups, patients
received 10 capsules daily, five in the morning and five in the
evening in conjunction with a meal. Remaining capsules
were counted at clinic visits. At the 26 week visit, patients in
both treatment groups were invited to continue on the active
treatment regimen.

2.2. Capsules

Each HRO capsule contained 292 mg poly-unsaturated
fatty acids (total n-3): 22% eicosapentaenoic acid (EPA, 20:5

n-3) and 66% docosahexaenoic acid (DHA, 22:6 n-3), where
approximately 35% of both were bound to phospholipids,
including phosphatidylcholine. The total daily dose of EPA
and DHA was 2.6 g and the total lipid dose was 5.9 g. Each
placebo capsule contained medium chain triglycerides:
Coconut oil high in caprylic acid (C8:0) and capric acid
(C10:0). The same type 590 mg softgel capsule was filled
with active and placebo.

2.3. Clinical Examinations

Clinical examinations were performed at screening,
baseline and at study weeks 6, 12, 18, 26, 46 and 65 (15
months). Standardised scoring tools in psoriasis were used to
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assess the severity of psoriasis i.c. PASI [7, 8].
2.4. Patient Reported Data

DLQI [10] and scores were used to measure: itching
(pruritus), pain (skin/joints), singeing and general health
conditions (general/skin).

2.5. Dietary Requirements

Patients were instructed to discontinue any supplements of
cod liver oil, omega-3 and choline for 4 weeks prior to study
commencement. Vitamin D, omega-3 and choline
supplements were prohibited during the study. Patients were
asked not to change their diet including keeping their usual
intake of fish in the diet, and to refrain from excessive
alcohol intake.

2.6. Laboratory Analyses

All serum, plasma and full-blood samples were aliquoted
and kept in a locked -80°C freezer until all analyses were
performed. Analyses were performed using the same controls
and procedures as those routinely used at the hospital
laboratory. C-reactive protein (CRP) and safety parameters

(liver, kidney, bone marrow) were measured.
2.7. Statistical Analysis

Descriptive  statistics and frequency counts with
percentages were used for continuous endpoint and
categorical data, respectively, in order to display the
distributions for each endpoint. Only data from patients with
complete data until week 65 are included.

3. Results
3.1 Patient Attendance

Fifty-eight of 64 patients included at week 0 continued
through the extension period for a total study period of 65
weeks (15 months). Most patients in both groups chose to
participate in the open-label extension period, where 28 of 32
patients who had received HRO in the randomized period
continued with HRO, and 30 of 32 who had received placebo
were switched to active treatment with HRO (Figure 1). All
patients included in the open-label extension completed this
period.

Screened patients

(n=94
Randomised patients
(n=164)
Did not receive any Patients receiving
treatment (n= 0) double-blind
medication (n= 64)
: |
=
: | |
2
3 HRO Placebo
e (n=32) (n=32)
<]
° 1 I
Completed Withdrawn Completed Withdrawn
(n=29) (n=3) (n=32) (n=0)
Adverse event (1) Adverse event (0)
Unsatisfying Unsatisfying
response (1) response (0)
Lost to follow-up (1) Lost to follow-up (0)
| [
3 HRO-HRO Discontinued Placebo-HRO Discontinued
§ (n=28) (n=1) (n=30) (n=2)
: f_lﬁ _lﬁ
8
< I
é Completed Withdrawn Completed Withdrawn
(n=28) (n=0) (n=30) (n=0)

Figure 1. Flow diagram.
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3.2. Efficacy

The changes in mean PASI scores (£SD) from baseline in
the double-blind period was -2.13+2.57 (35%) in the HRO-
HRO group (n=28) and -0.63+1.87 (11%) in the placebo-
HRO group (n=30) and the difference between the groups

was statistically significant (p=0.0451). Over the entire 65-
week period (15 months), the PASI reduction was -3.44+1.83
(56%) in the HRO-HRO group, -3.06£1.69 (52%) in the
placebo-HRO group (Figure 2) and 53% in the total
population (n=58).
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Figure 2. Comparison of mean PASI scores in the HRO-HRO (n=28) and the placebo-HRO (n=30) groups at baseline, weeks 6, 12, 18, 26 (primary endpoint
in the randomised control trial), 46 and 65 (15 months). Means and standard deviations are shown. The HRO-HRO group is indicated by a blue line. The
placebo-HRO group is indicated by a red dashed line in the randomised period and a green dashed line in the open-label extension period.

The proportions of patients achieving various levels of
relative PASI changes from baseline to each visit through the
complete course of the study are shown in Figure 3.

The proportion of patients (n=58) achieving a PSGA score
of 0 or 1 (clear or almost clear) reached 39.7% at 65 weeks.
Figure 4 illustrates the development of patient proportions
with different PSGA scores during the study. All patients had
PSGA scores >2 and <4 at inclusion, and after 65 weeks no
patient had a PSGA score higher than 3. In total, 46.6% of
patients had a reduction in their PSGA score.

The mean BSA scores (+SD) and the changes in scores
(£SD) from baseline at each visit for all participants are
displayed in table 2. The change in BSA score from
baseline in the double-blind period was -1.79+4.80
(meantstandard deviation; SD) in the HRO-HRO group
(n=28) and -0.02+3.18 in the placebo-HRO group (n=30).

Over the entire 65-week period (15 months), the change in
BSA was -3.3844.63 in the HRO-HRO group and -
2.2342.98 in the placebo-HRO group i.e. the mean values
were reduced by 46% and 41%, respectively, and 44% in
the total population (n=58).

Table 2. Mean BSA scores (£SD) and mean change from baseline (+SD) in
patients completing the 15 month visit.

Visit BSA Change from baseline
N Mean SD Mean SD

Week 0 58 6.41 3.89 . .

Week 6 58 6.71 4.32 0.30 2.55
Week 12 58 6.65 4.79 0.24 3.79
Week 18 58 6.39 4.76 -0.01 3.86
Week 26 58 5.53 436 -0.87 4.11
Week 46 58 4.70 3.81 -1.71 3.06
Month 15 58 3.62 3.46 -2.79 3.87
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Figure 3. Proportions of patients with relative changes of >90% reduction in PASI (blue), 75-90% reduction (green), 50-75% reduction (yellow), 30-50%
reduction (orange), <30% reduction (red) and increases (dark red) at clinic visits weeks 6, 12, 18, 26, 46 and 65. Percentages are calculated using the total
population completing the open-label extension period (n=58).
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and 65. Percentages are calculated using the total population completing the open-label extension period (n=58).
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Reductions in patient reported VAS scores of skin disease
activity, pruritus, skin pain and singeing were observed in the
open-label extension population (n=58). The mean VAS scores
(xSD) and the changes in scores (£SD) from baseline at each
visit for all participants are displayed in table 3. Over the entire
65-week period (15 months), the changes in VAS scores in the
HRO-HRO group were: skin disease activity -21+21 (43%),

pruritus -23+24 (51%), skin pain -12+17 (61%) and singeing -
15420 (57%), whereas in the placebo-HRO group the changes
were: skin disease activity -20+£23 (42%), pruritus -19+27
(43%), skin pain -7+17 (37%) and singeing -15+20 (50%). In
the total population, the percent reductions in mean scores
from baseline to study-end were: skin disease activity 42%,
pruritus 46%, skin pain 49% and singeing 52%.

Table 3. Mean VAS scores and standard deviations (SD) for skin disease activity, pruritus, skin pain and singeing, and the changes in scores (£SD) from

baseline at each visit in patients completing the 15 month visit (n=58).

Skin disease activity Pruritus
Visit N Score Change from baseline Score Change from baseline

Mean SD Mean SD Mean SD Mean SD
Week 0 58 48 21 . . 44 23 . .
Week 6 58 41 23 -7 19 37 25 -7 20
Week 12 58 42 24 -6 23 38 25 -6 23
Week 18 58 43 26 -5 20 38 26 -7 23
Week 26 58 35 26 -13 24 31 27 -13 27
Week 46 58 28 23 -20 21 24 23 -20 26
Month 15 58 28 23 -20 22 24 23 -20 26

Table 3. Continued.

Skin pain Singeing
Visit N Score Change from baseline Score Change from baseline

Mean SD Mean SD Mean SD Mean SD
Week 0 58 19 21 . . 28 23 . .
Week 6 58 15 21 -4 17 21 23 -7 18
Week 12 58 20 24 0 20 27 29 -1 24
Week 18 58 20 23 1 20 27 25 -1 21
Week 26 58 16 21 -3 22 21 23 -7 24
Week 46 58 11 17 -9 20 15 20 -13 19
Month 15 58 10 15 -9 17 14 18 -15 20

The mean DLQI scores (=SD) and the changes in scores
3.3. Safety

(#SD) from baseline at each visit for all participants are
displayed in table 4. The change in DLQI score from baseline
in the double-blind period was -2.6+6.0 (meantstandard
deviation; SD) in the HRO-HRO group (n=28) and -0.8+4.3
in the placebo-HRO group (n=30). Over the entire 65-week
period (15 months), the changes in DLQI scores were -
4.9+5.0 in the HRO-HRO group and -4.1+5.4 in the placebo-
HRO group. In the open-label extension population (n=58),
the reductions in mean values from baseline to study-end
were 54% in the HRO-HRO group and 47% in the placebo-
HRO group. In the total population the reduction was 51%.

Table 4. Mean DLQI scores (£SD) and mean change from baseline (£SD) in
patients completing the 15 month visit.

Visit DLQI Change from baseline
N Mean SD Mean SD
Week 0 58 8.8 5.7 . .
Week 6 58 7.2 5.6 -1.6 3.8
Week 12 58 7.7 5.8 -1.1 44
Week 18 58 8.0 5.8 -0.8 4.9
Week 26 58 7.2 5.6 -1.7 5.2
Week 46 58 5.1 4.4 -3.7 49
Month 15 58 43 4.2 -4.5 52

Adverse events were recorded throughout the study and
most patients experienced one or more adverse event in the
15 month study duration. During the open-label extension, 25
(43%) patients experienced adverse events, 11 (39%) in the
HRO-HRO group and 14 (47%) in the placebo-HRO group.
One serious adverse event was reported at the 65-week visit
when a patient experienced atrial fibrillation which was not
considered related to treatment.

4. Discussion

The longer-term efficacy and safety of HRO
supplementation in patients with plaque psoriasis was
explored in this 39-week active-treatment extension period in
terms of clinical variables i.e. PASI, PSGA, BSA, DLQI,
VAS scores (pruritus, skin pain, singeing and general skin
condition) and adverse events.

In the preceding randomised period (26 weeks), a
statistically significant mean reduction in PASI in the HRO-
group versus the placebo group was observed [6]. The
clinical relevance of the observed mean PASI improvement
[11, 12] during the randomised period could not be readily
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concluded. However, during the extension period, all patients
received active treatment (n=>58), and the mean PASI scores
continued to decrease with an improvement in mean PASI of
53% from baseline to week 65. The proportion of patients
with at least a 50% reduction in PASI at week 65 compared
to baseline was 67.2%. Secondary efficacy variables showed
the same decrease: PSGA at 0 or 1 from 0% to 39.7% of
patients; a reduction of mean BSA value of 44%; reductions
in mean VAS scores of 42% for skin disease activity, 46%
for pruritus, 49% for skin pain and 52% for singeing. The
patients treated with HRO for the entire 15 months
experienced an even greater reduction in these secondary
endponts; reductions in mean VAS scores of 43% for skin
disease activity, 51% for pruritus, 61% for skin pain and 57%
for singeing. Even more important were the findings showing
a reduction in mean values from baseline to study-end in
DLQI of 51% (HRO-HRO group: 54% and placebo-HRO
group: 47%). In absolute terms the reductions in mean DLQI
from baseline to the end of the study (15 month) were 4.5
points in the total population, 4.9 points in the HRO-HRO
group and 4.1 points in the placebo-HRO group.
Corresponding numbers from baseline to the end of the
randomized part of the study (26 weeks) showed a reduction
of only 1.7, 2.6 and 0.8 points for all patients, HRO-HRO
patients and placebo-HRO patients, respectively. This has
some important implications. An absolute decrease of 4
points in the DLQI-score has been proposed as the minimal
clinically important difference (MCID) for most types of skin
diseases [13—15]. Thus, an improvement of this magnitude
will be considered as a relevant improvement by most
patients. These reductions in absolute DLQI scores are
encouraging since the mean baseline DLQI score was only
8.8 for all participants (n=58), 9.1 in the HRO-HRO group
(n=28) and 8.6 in the placebo-HRO group (n=30), but were
nonetheless high enough to reflect a clinically relevant
improvement even at the lower end of the scale.

Adverse events were recorded throughout the study and
most patients experienced one or more adverse event during
the 65-week study period. However, no serious adverse
reactions occurred during the full course of the study from
randomisation to week 65. Additionally, more than 90% of
the randomised patients (58 out of 64) completed the 65-
week visit. This is considered a high completion ratio for a
study this long and indicates that the treatment was well
tolerated.

5. Conclusions

The lack of a control group during the active-treatment
extension, and hence the lack of a statistical test, represents a
limitation. However, the similarity of disease improvements
as measured by the investigator (PASI, PSGA and BSA) and
patient reported outcome measures (VAS and DLQI), as well
as their magnitude, strengthens the assumption that HRO
improves psoriasis when administered for a long time. Thus,
HRO may be a promising new, oral treatment option for non-
severe psoriasis, where there have been few treatment

advances in recent years as most of the new drugs are
indicated for the treatment of moderate to severe psoriasis
[16—18]. The results of this study should be confirmed in a
large multicentre study.
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