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Background: We assessed the effectiveness and tolerability of a dietary supplement based on the
combination of omega-3 essential fatty acids and antioxidants on dry eye-related symptoms.
Methods: A total of 905 patients (72% women, median age 60 years) with dry eye syndrome
and using artificial tears to relieve symptoms participated in an open-label prospective inter-
vention study. They were recruited during a routine ophthalmological appointment. Patients
were instructed to take three capsules/day of the nutraceutical formulation (Brudysec® 1.5 g)
for 12 weeks. Dry eye symptoms (categorized as 0, none; 1, mild; 2, moderate; and 3, severe)
included scratchy and stinging sensation in the eyes, eye redness, grittiness, painful eyes, tired
eyes, grating sensation, and blurry vision.

Results: The mean intensity of dry eye symptoms varied from 1.1 (& standard deviation [SD]
0.9) for painful eyes to 2.0 (0.9) for grittiness, with a mean value of 11.9 (4.8) for all symptoms
together. At week 12, all individual symptoms improved significantly (2<<0.001). The mean
value for all symptoms together decreased from a mean value of 11.9 (+ SD 4.8) at baseline to
6.8 (£ SD 4.5) after 12 weeks of treatment (P<<0.001). There was a decrease in the percentage
of patients in which dry eye symptoms predominated nearly all the time (53.5% versus 34.1%).
A total of 68.1% of patients reported better tolerance to contact lenses after treatment. The mean
number of daily instillations of artificial tears also decreased significantly (3.8 [ SD 1.6] versus
3.3 [+ SD 1.6], P<<0.001). A total of 634 patients (70.1%) did not report any adverse events. In
the remaining patients with adverse events, the most frequent was fish-tasting regurgitation in
13.5% of cases, followed by nausea in 4.9%, diarrhea in 1.3%, and vomiting in 0.3%.
Conclusion: Dietary supplementation with a combination of omega-3 essential fatty acids and
antioxidants was an effective treatment for dry eye.

Keywords: antioxidants, Brudysec 1.5 g, dry eye symptoms, nutraceutics, omega-3,
polyunsaturated fatty acids

Introduction

Ocular surface dysfunction (OSD) is a multifactorial condition that results in signs
and symptoms of dry eye, which induces inflammation and discomfort.! The lacrimal
gland is the major contributor to the aqueous layer of the tear film which consists of
water, electrolytes, and proteins. The amount and composition of this layer is critical
for the health, maintenance, and protection of the ocular surface.? Dry eye disease is
also called keratoconjunctivitis sicca or dysfunctional tear syndrome.> Epidemiological
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studies have shown that the prevalence of dry eye varies from
5% to 34% at different ages, with a higher incidence in older
subjects.* In 2007, the International Dry Eye WorkShop
defined it as:

[...] amultifactorial disease of the tears and ocular surface
that results in symptoms of discomfort, visual disturbance,
and tear film instability with potential damage to the ocular
surface. It is accompanied by increased osmolarity of the

tear film and inflammation of the ocular surface.’

The newer definition emphasizes symptoms and global
mechanisms, while recognizing the multifactorial nature of
dry eye disease.

The tear film, comprised of lipids (cholesteryl esters,
triglycerides, and unsaturated fatty acids),® water, and mucous,
acts not only as a lubricant and nutritional source, but also as
the source of the regulatory factors for the maintenance and
repair of the corneal epithelium.” Essential polyunsaturated
fatty acids omega-3 (®-3) and omega-6 (0-6) are the precur-
sors of eicosanoids, which are locally acting hormones that,
among other actions, mediate the inflammatory processes.®’
Omega-3 essential fatty acids include alpha linoleic acid,
eicosapentaenoic acid, and docosahexaenoic acid (DHA).!%!!
They are found in cold water fish, including salmon, sar-
dines, tuna, mackerel, and herring, and flaxseed 0il.*'> The
omega-6 group includes linoleic acid and its derivatives.
Recently, fatty acid supplementations have shown promise in
dry eye therapy because of their anti-inflammatory effects."?
However, evidence of the efficacy of omega-3 supplements in
treating dry eye is scarce®!*'® and further studies are needed
to substantiate existing evidence for the use of these supple-
ments in the improvement of dry eye syndrome.

The purpose of this open-label intervention study was to
assess the effectiveness and tolerability of oral supplementa-
tion with a combined formulation of omega-3 essential fatty
acids and antioxidants on dry eye-related symptoms, and to
determine whether treatment with this nutraceutical formula-
tion can improve treatment with artificial tears.

Materials and methods

Patients of both sexes, aged 16 years or older, on current treat-
ment with artificial tears due to dry eye disease were invited by
their ophthalmologist to participate in an open-label, interven-
tion, noncomparative study during a routine ophthalmological
appointment in conditions of daily practice. The primary
objective of the study was to assess the effectiveness of an oral
nutraceutical formulation based on omega-3 and antioxidants
in the relief of dry eye-related symptoms. Secondary objectives

were as follows: 1) to assess whether this oral formulation
could improve the results of treatment with artificial tears, and
2) to evaluate the tolerability of the product. The duration of
treatment was 12 weeks. Patients with fish allergy, history of
bariatric surgery for morbid obesity, ocular disorders requiring
the use of eye drops other than artificial tears, and those deemed
unable to participate in the study according to the clinician’s
criteria were excluded. The study was conducted in accordance
with the principles of the Declaration of Helsinki for the pro-
tection of human subjects, and written informed consent was
obtained from all participants.

Ophthalmologists all over the country were invited to
participate voluntarily in the study by the sales division of the
pharmaceutical company who manufacture the supplement
(Brudysec® 1.5 g; Brudy Laboratories, Barcelona, Spain).
The composition of the supplement formulation is shown in
Table 1. Between September 1, 2012 and December 31,2012,
eligible patients who agreed to take part in the study were
consecutively recruited by the participating ophthalmolo-
gists, with a total of 20 patients per clinician.

Patients were visited at baseline and at the end of the
study (12 weeks). At the baseline visit (visit 0), the patient’s
eligibility was assessed, the informed consent form was
signed, and the nutraceutical formulation was prescribed.
Patients were instructed to take three capsules of Brudysec
1.5 g, one time daily with a main meal (excluding breakfast).
Ophthalmologists paid special care to insist on the impor-
tance of adherence to the dietary supplement. Data recorded
included demographics (age, sex), use of artificial tears and
mean daily eye drops, use of medications to relieve dry eye
symptoms and frequency of daily use (number of times the
patient took the medication), use of contact lenses (categorized
as yes/no) and mean daily wear (hours), as well as dry eye
symptoms (categorized as 0, none; 1, mild; 2, moderate; and 3,
severe) including scratchy and stinging sensation in the eyes,
eye redness, grittiness, painful eyes, tired eyes (eye fatigue),
grating sensation, blurry vision, and other. Patients were also
asked if symptoms predominated in the morning, afternoon,
evening, or nearly all the time. At baseline, patients were also
instructed to discontinue any medication for dry eye and to
use only the study nutraceutical formulation.

At the end of the study (week 12), data recorded included
compliance with treatment (“Did you take the three capsules
every day?”; categorized as always, some forgetfulness, much
forgetfulness); “Have you noticed any change in symptoms”
(categorized as yes or no); assessment of dry eye symptoms
as at baseline visit; if contact lens wearer, mean daily wear
(hours); better tolerance to contact lenses (categorized as yes
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Table | Composition of Brudysec® |.5 g

Composition Per capsule % recommended Per three % recommended
daily amount capsules daily amount
Concentrated oil in ©-3 fatty acids 500 mg 1500 mg
TG-DHA 70% 350 mg - 1050 mg -
EPA 8.5% 42.5 mg - 127.5 mg -
DPA 6% 30 mg - 90 mg -
Vitamins
Vitamin A (retinol) 133.33 ug RE 16.66 400 ug RE 50
Vitamin C (ascorbic acid) 26.7 mg 33 80 mg 100
Vitamin E (d-a-tocopherol) 4mgTE 33 12 mg o-TE 100
Essential trace elements
Zinc 1.6 mg 16.6 5mg 50
Copper 0.16 mg 16.6 0.5 mg 50
Magnesium 0.33 mg 16.6 I mg 50
Selenium 9.17 ug 16.6 27.5 ug 50
Other components
Tyrosine 10.8 mg - 325 mg
Cysteine 5.83 mg - 17.5 mg
Glutathione 2 mg - 6 mg

Note: The percentage recommended daily amount of all nutrients is 250 mg of DHA (Regulation [EU] No. 432/2012 of the European Parliament and of the Council, of 16

May 2012).2 Brudysec®; Brudy Laboratories, Barcelona, Spain.

Abbreviations: TG-DHA, triglyceride bound docosahexaenoic acid; EPA, eicosapentaenoic acid; DPA, docosapentaenoic acid; RE, retinol equivalents; TE, tocopherol equivalents.

or no); mean daily eye drops of artificial tears; tolerability
to nutraceutical formulation (categorized as fish-tasting
regurgitation, nausea, vomiting, diarrhea, none of the above);
level of the patient’s satisfaction (categorized as not at all
satisfied, satisfied, very satisfied); and clinical assessment
of the ophthalmologist (categorized as no improvement,
mild improvement, great improvement). Patients could be
withdrawn from the study of their own free will or accord-
ing to the ophthalmologist’s criteria due to adverse events or
concomitant diseases that may require a specific nutritional
treatment.

Statistical analysis

Differences of continuous variables between the visit 0
(baseline) and the visit at the end of treatment (week 12)
were analyzed with the Wilcoxon signed-rank test for paired
samples. Changes in each individual dry eye symptom between
compliant patients (those who always took the three capsules
a day) and noncompliant patients (those who reported some
or much forgetfulness), as well as between contact lens and
non-contact lens users were compared with the Mann—Whitney
U test. Statistical significance was set at P<<0.05. Statistical
analyses were performed with the R Project for Statistical

Computing (R 3.0) program (http://www.r-project.org/).

Results
A total of 905 patients with dry eye symptoms participated
in the study. Seventy-two percent of patients were women,

with a mean (standard deviation [SD]) age of 58.6 (15.4)
years (range 16—101 years). Contact lens users accounted
for 16.2% of the study population (n=147), with a mean
(SD) daily wear 0f 9.2 (3.1) hours. All patients used artificial
tears to relieve dry eye symptoms, with a daily mean (SD) of
3.3 (1.6) instillations of eye drops. As shown in Table 2, the
mean intensity of dry eye symptoms varied from 1.1 (0.9)
for painful eyes to 2.0 (0.9) for grittiness, with a mean value
of 11.9 (4.8) for all symptoms together. More than 50% of
patients reported to suffer from dry eye symptoms nearly
all time and 20.3% reported predominance of symptoms in
the afternoon.

At the end of the study period (week 12), all individual
symptoms improved and in all cases, differences as compared
with the baseline visit were statistically significant (P=0.001)
(Figure 1). The mean value for all symptoms together
decreased from a mean value of 11.9 (4.8) at baseline to 6.8
(4.5) after 12 weeks of treatment (P<<0.001).

In relation to changes of symptoms at the end of the
study, 83.8% of patients reported improvement of symptoms.
Also, there was a decrease in the percentage of patients in
which OSD dry eye symptoms predominated nearly all the
time (53.5% at baseline versus 34.1% after 3 months) and an
increase in those reporting predominance of symptoms in the
morning (13.1% versus 19.0%) (Figure 2). On the other hand,
68.1% of patients reported better tolerance to contact lenses
after treatment, although the mean (SD) time of daily contact
lens wear did not vary between baseline and at the final visit
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Table 2 Description of variables at baseline (visit 0) in 905 patients
with dry eye symptoms

Data

Sex

Men, % 72.0

Women, % 28.0
Age, years, mean (SD) 58.6 (15.4)
Artificial tears, daily eye drops, mean (SD) 3.3(1.6)
Daily use of medication for dry eye, mean (SD) 3.8(1.6)
Contact lens users, number (%) 147 (16.2)

Daily wear, hours, mean (SD) 9.2 (3.1)

Baseline Visit at
(visit 0) 12 weeks

Dry eye symptoms, mean (SD)

Scratchy 1.5 (1.0) 0.9 (0.7)

Stinging sensation 1.7 (1.0) 1.0 (0.7)

Eye redness 1.6 (1.0) 0.9 (0.7)

Grittiness 2.0 (0.9) 1.1 (0.7)

Painful eyes 1.1 (0.9) 0.7 (0.7)

Tired eyes 1.4 (1.1) 0.8 (0.7)

Grating sensation 1.6 (1.0) 0.9 (0.7)

Blurry vision 1.2 (0.9) 0.7 (0.7)
Predominance of symptoms, %

Morning 13

Afternoon 213

Evening 12.2

Nearly all the time 535
Abbreviation: SD, standard deviation.

2.0 (0.9)
2 -
1.8 1 1.7 (1.0)
1.6 (1.0)
1.6 1

1.5 (1.0)

Intensity of symptoms

Stinging Eye Grittiness

sensation redness

Scratchy

1(0.7) 1.1(0.9)

Painful
eyes

(9.2 [3.1] versus 9.7 [3.0] hours, P=0.164). The mean (SD)
number of daily instillations of artificial tears also decreased
significantly (3.8 [1.6] versus 3.3 [1.6], P<<0.001).

In relation to compliance with treatment, 40.1% of
patients reported having taken the three capsules always,
51.2% reported some forgetfulness, and only 8.7% reported
much forgetfulness. A total of 634 patients (70.1%) did not
report any adverse events. In the remaining patients, in whom
adverse events occurred, the most frequent was fish-tasting
regurgitation in 13.5% of cases, followed by nausea in 4.9%,
diarrhea in 1.3%, and vomiting in 0.3%. None of the patients
were withdrawn from the study because of adverse events.

The level of patient satisfaction and ophthalmologist’s
opinion regarding clinical improvement of dry eye symp-
toms coincided, with only 17.9% of patients being “not at
all satisfied with treatment” and 12.2% of ophthalmologists
considering “no improvement of symptoms” (Table 3). The
percentage of patients who were satisfied or very satisfied
with treatment and ophthalmologists reporting improvement
or large improvement of symptoms was similar (82.1% and
87.8%, respectively).

When patients were divided into the groups of compli-
ant (always took the three capsules daily) and noncompliant

14(1.1)

1.2 (0.9)

O Visit 0
@ Visit 12 weeks

Tired
eyes

Blurry
vision

Grating
sensation

Figure | Changes in individual symptoms of dry eye before and after 12 weeks of treatment with Brudysec® 1.5 g.
Note: Data expressed as mean and standard deviation (P<<0.00| for all comparisons). Brudysec®; Brudy Laboratories, Barcelona, Spain.
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Percentage of patients

Morning Afternoon

Evening

53.3%

O Visit 0 (baseline)
Visit 12 weeks

Nearly all day

Figure 2 Differences in the predominance of dry eye symptoms during the day before and after 12 weeks of treatment with Brudysec® 1.5 g.
Note: Data expressed as percentage of patients. Brudysec®; Brudy Laboratories, Barcelona, Spain.

patients (some and much forgetfulness), differences between
mean (SD) values at baseline and at the end of treatment were
only statistically significant for symptoms of grittiness (1.02
[0.92] versus 0.80 [0.83], P=0.001) and grating sensation
(0.76 [0.83] versus 0.61 [0.82], P=0.007). The comparison of
contact lens uses and nonusers showed significant differences
for eye redness (0.79 [0.77] versus 0.67 [0.88], P=0.042) and
blurry vision (0.64 [0.73] versus 0.53 [0.76], P=0.037).

Discussion

In an open-label prospective design, carried out in routine
daily practice, this study provides evidence of the beneficial
effect of oral supplementation with a nutraceutical formu-
lation based on the combination of omega-3 fatty acids,
vitamins, and essential trace elements to relieve symptoms of
dry eye syndrome. In a large study population of 905 patients,
who were users of artificial tears to treat dry eye, a 3-month
treatment of the supplement prescribed as three capsules a

Table 3 Patients’ level of satisfaction and clinician’s opinion of clinical
improvement after 12 weeks of treatment with Brudysec® 1.5 g

Patients (%) Ophthalmologists (%)

Not at all satisfied 17.9
Satisfied 53.0
Very satisfied 29.1
No improvement 12.2
Mild improvement 46.7
Large improvement 41.1

Note: Brudysec®; Brudy Laboratories, Barcelona, Spain.

day was associated with a clinical improvement of all charac-
teristic symptoms of dry eye (scratchy and stinging sensation,
pain, redness, blurry vision, etc), with statistically significant
differences for all comparisons between end of treatment
and baseline. It has been shown that omega-3 essential
fatty acids have an anti-inflammatory action in the lacrimal
gland, preventing apoptosis of the secretory epithelial cells,
and that supplementation clears meibomitis-increasing tear
secretion from the lacrimal gland, and allows a thinner, more
elastic lipid layer to protect the tear film and cornea.? Also,
omega-3 and omega-6 cannot be synthesized in the body
and must be obtained from diet; as a result, many dieticians
are encouraging the population to incorporate omega-3 into
their diet.”!

This study has been preceded by three other clinical
trials.!>!722 These clinical trials included limited samples
of patients suffering OSD due to dry eye. Two of them'>!"”
were prospective, comparative, open trials including a con-
trol group, and the third one* was a double blind placebo-
controlled trial. In the three previous studies, dry eye diagnosis
was made both with a validated symptomatology question-
naire (Ocular Surface Disease Index [OSDI] questionnaire)
and by evaluating the clinical objective signs. The patients of
previous trials evidenced a significant improvement in the dry
eye symptoms. These positive signs should be attributable to
the beneficial influence of omega-3 supplementation.

Thus, the present study aimed to assess the patient’s level of
satisfaction, based on three previous clinical trials (with con-
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trols and placebo), but in this trial we focused on a large sample
of patients having a diagnostic of OSD. In the present protocol,
we considered patients having been already diagnosed with
dry eye and who had an artificial tear prescribed, but without
reaching an adequate relief of their symptomatology.

As a result of treatment with omega-3 supplementa-
tion, better tolerance to contact lenses was reported, but the
mean time of contact lens wear was similar at baseline and
at week 12. Although all symptoms of dry eye improved
significantly as compared with the baseline, in the subset of
contact lens users, improvements in eye redness and blurry
vision were significantly higher than in nonusers. It may be
argued that these symptoms are common among contact lens
wearers so that the range of improvement for these symptoms
may be greater than in non-wearers.

We did not assess clinical signs during the trial, because
a positive result was already expected. Their improvement
were noticed and accepted as a positive influence of omega-3
fatty acids in OSD based on our previous studies.'>!"?
This observational trial has evaluated the degree of patient
compliance by means of a questionnaire with three possible
answers about patient’s daily supplementation: never forgot-
ten (40.1%), occasionally forgotten (51.2%), and quite often
forgotten (8.7%). The quantification of compliance by the
patient report is a limitation of the study, in particular because
the assessment of some and much forgetfulness is imprecise.
However, comparison of compliant and noncompliant sub-
groups showed improvement in dry eye symptoms especially
in the grittiness and grating sensation, before (baseline)
and after (3 months later) treatment with the nutraceutical
formulation of omega-3, despite some doses being missed.
Besides, we also evaluated the level of severity (no symptoms,
mild, moderate, or severe) and the temporal predominance
(morning, noon, night, or during all day).

Dietary supplementation with omega-3 essential fatty
acids has proved to be effective in the treatment of dry eye
syndrome. In a randomized, double-blind trial of 45 patients
with dry eye syndrome assigned to two capsules/day of
omega-3 (each containing 180 mg eicosapentaenoic acid
and 120 mg DHA) (n=33) or placebo (n=31) for 30 days,
consumption of omega-3 fatty acids was associated with a
decrease in the rate of tear evaporation, an improvement in
dry eye symptoms, and an increase in tear secretion.' In a
study of patients on long-term treatment with antihyperten-
sive eye drops with glaucoma and dry eye disorders, in which
the oral supplement was Brudysec 1.5 g (the same as used
in our patients), the main signs and symptoms of dry eye
were significantly improved after 3 months of treatment as

compared to unsupplemented patients.'” In a study by Olefik
et al*? in which the effect of Brudysec 1.5 g for 3 months was
assessed in the treatment of dysfunction of the meibomian
gland, the mean OSDI, tear breakup time, lid margin inflam-
mation, and meibomian gland expression showed significant
improvement from baseline values. Also, Pinazo-Duran
et al'® demonstrated that mediators of expression levels of
inflammation and immune response (cytokines/chemokines)
in reflex tear samples showed different expression patterns
in subjects with dry eye disorders, and that these patterns
changed in response to oral intake of Brudysec 1.5 g over
3 months.

This study also confirms the tolerability and safety of
the omega-3 dietary supplement. We studied the possible
gastrointestinal adverse effects derived from a relative high
DHA daily dose. No serious adverse events arose during the
study. Digestive upset, particularly fish-tasting regurgita-
tion was the most frequent side effect. In a study by Oleiiik
et al,” digestive symptoms developed during the first month
of treatment, and patients recovered immediately after stop-
ping the medication. In our study, none of the participants
discontinued the nutraceutical supplement because of adverse
events.

The present results should be interpreted taking into
account some limitations of the study, especially the open-
label design; although the large number of participants is a
strength of the study, as well as the fact that the data obtained
is applicable to daily clinical practice. Next steps and future
assessments should be aimed at the evaluation of the evolution
of the objective clinical signs. The lack of control over dietary
intake of the subjects was among the limitations of the study.
Based on the three previous clinical trials (with controls'>!”
and placebo?) the present study is aimed to assess the patients’
level of satisfaction after the addition of the supplementation
to the use of an artificial tear, but focussing our conclusions
on a large sample of patients with OSD diagnostic.

Conclusion

This study, carried out in a large group of patients using
artificial tears to relieve dry eye symptoms, has shown that
dietary supplementation with a combination of omega-3
essential fatty acids and antioxidants was an effective
adjunctive treatment. A statistically significant improve-
ment in dry eye symptoms after 3 months of treatment was
demonstrated. Further studies with a longer treatment period
are suggested to observe the long-term effectiveness and
tolerability of this supplement in the improvement of dry
eye syndrome.
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