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Background: A recent study suggested a possible role of skin
barrier dysfunction in the pathogenesis of rosacea, which
leads to irritation symptoms. Gamma linolenic acid (GLA) is
an essential omega-6 fatty acid that is known to restore de-
fective epidermal skin barrier. GLA supplementation has not
previously been performed in rosacea patients. Objective:
To investigate the efficacy and safety of adding GLA to mino-
cycline compared to minocycline alone in rosacea patients.
Methods: This prospective, double-blind, randomized, pla-
cebo-controlled trial enrolled 31 rosacea patients. They were
randomly assigned to receive 320 mg/day of GLA (Evoprim®)
(n=16) or placebo (n=15) in addition to 100 mg/day of min-
ocycline for 8 weeks. Investigator’s global assessment (IGA)
and patient’s global assessment (PGA) were used to assess
clinical severity at weeks 0, 4, 8, and 12. Biophysical param-
eters including melanin index, erythema index, transepider-
mal water loss (TEWL), lipid concentration, and stratum cor-
neum hydration were measured. Results: In the GLA group,
a higher proportion of patients achieved treatment success
(IGA<1) at week 8 (68.75% vs. 33.33%) and patient satisfac-
tion (PGA = 3) at weeks 8 (75.0% vs. 40.0%) and 12 (81.3%
vs. 46.6%). Both groups, throughout 12 weeks of treatment,
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revealed a trend toward improvement in erythema index,
melanin index, TEWL, and stratum corneum hydration. Parti-
cularly, there was a significant difference in TEWL and stra-
tum corneum hydration over time between the two groups
(p=0.033, p=0.003, respectively). No serious adverse event
was observed in both groups. Conclusion: GLA is beneficial
as an additional therapeutic option for rosacea patients treat-
ed with minocycline. (Ann Dermatol 32(6) 466 ~ 472, 2020)
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INTRODUCTION

Rosacea is an inflammatory skin disease, which is charac-
terized by erythema, flushing, with or without papules or
pustules, and telangiectasias'. In addition, many rosacea
patients experience other symptoms such as burning, dry-
ing, and itching which can considerably impair quality of
life and cause cosmetic problems®.

Its pathophysiology is not completely elucidated and
thought to be multifactorial’. Recent studies highlighted
the skin barrier abnormalities in rosacea®, which induces
chronic perivascular, dermal, and epidermal inflammation.
This chronic inflammation leads to increased transepidermal
water loss (TEWL) and decreased stratum corneum hydra-
tion, thus initiating a vicious cycle.

Various treatment modalities are attempted for rosacea,
given its complex pathogenesis. Particularly, tetracycline
antibiotics such as doxycycline and minocycline have been
successfully used in the treatment of rosacea, inhibiting
various pathways of inflammation’. However, due to the
chronic nature of the disease, long-term therapy results in
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increased possibility of dose-related adverse events (AEs),
such as hepatitis® and hyperpigmentation’. Furthermore,
because of skin barrier deficiency and vascular hyper-
reactivity, patients frequently experience irritation symp-
toms such as erythema, stinging, burning, and dryness®.
Evening primrose oil (EPO) is reported to restore a de-
fective epidermal skin barrier, to normalize excessive
TEWL, and to improve skin barrier in healthy people”'
and in patients with atopic dermatitis'', acne vulgaris pa-
tients treated with isotretinoin'?, and xerosis'"” after sys-
temic administration.

We hypothesized that systemic administration of gamma
linolenic acid (GLA) can improve signs and symptoms of
rosacea by restoring skin barrier function. Therefore, in
this study, we aimed to investigate the efficacy and safety
of GLA as an add-on to minocycline compared to minocy-
cline alone in rosacea patients.

MATERIALS AND METHODS

The study was conducted as a prospective, double-blind,
randomized, placebo-controlled trial. The study protocol
was approved by the Institutional Review Board of Ulsan
University Hospital (IRB no. 2017-03-038), and written in-
formed consent was obtained from all subjects.

We received the patient’s consent form about publishing
all photographic materials.

Enrollment

Assessed for eligibility (n=40)
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Participants

In this study, 31 patients with rosacea aged 18 years and
above were equally randomized into groups A and B by
block randomization with block size of 2. Subjects with
following conditions were excluded: having another un-
controlled skin disease or systemic disease, having a pres-
ent or prior history of atopic dermatitis, pregnant or plan-
ning pregnancy, having known hypersensitivity to tetracy-
clines, having or suspected to have hepatic impairment,
and received systemic treatment within a month.

Randomization and intervention

Enrolled patients were randomly assigned in a 1:1 ratio to
the experimental and control group by block random-
ization with block size of 2. Randomization codes were
given to the study products so that the clinical investigator
and subjects cannot recognize them.

During the 8-week treatment period, the experimental
group received 320 mg per day of GLA with minocycline
50 mg twice daily. The control group received placebo
capsules with minocycline 50 mg twice daily. Each active
capsule contained 450 mg of EPO and 40 mg of GLA,
while the placebo capsule contained 480 mg of soybean
oil. Active and placebo capsules were donated by Dalim®
(Seoul, Korea) (Fig. 1).

\ 4

Excluded (n=9)

- Not meeting inclusion criteria (n=3)
- Declined to participate (n=6)

- Other reasons (n=0)

Randomized (n=31)

l

v Allocation

h 4

320 mg per day of gamma linolenic acid

with 100 mg per day of minocycline (n=16)

- Received allocated intervention (n=16)

- Did not receive allocated intervention (n=0)

Placebo tablet with 100 mg per day of
minocycline (n=15)

Received allocated intervention (n=15)

Did not receive allocated intervention (n=0)

y Follow-up

y

Lost to follow-up (n=0)
Discontinued intervention (n=0)

Lost to follow-up (n=0)
Discontinued intervention (n=0)

v Analysis

y

Analysed (n=16)
- Excluded from analysis (n=0)

Analysed (n=15)
- Excluded from analysis (n=0)

Fig. 1. Flow chart of the trial.
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Assessment

Patients visited the outpatient clinic at screening, during
treatment (weeks 0, 4, and 8), and follow-up after treat-
ment (week 12). At each visit, clinical photography was
performed. Clinical severity was assessed by investigator’s
global assessment (IGA) score and patient’s global assess-
ment (PGA) score. The IGA score was recorded using a
5-point scale: 0 (clear), 1 (minimal), 2 (mild), 3 (moderate),
and 4 (severe). PGA was recorded using a 5-point scale: 0
(poor), 1 (fair), 2 (good), 3 (very good), and 4 (excellent).
AEs were monitored at each visit.

Biophysical parameters indicating melanin index, eryth-
ema index, TEWL, lipid concentration, and stratum cor-
neum hydration were measured by Mexameter‘@ (Courage
& Khazaka, Cologne, Germany), Tewameter® (Courage &
Khazaka) Sebumeter™ (Courage & Khazaka), and Corneo-
meter” (Courage & Khazaka), respectively. Patients were
directed to use the same skin care products and to rest for
15 minutes in the same allocated room with room temper-
ature of 24°C~ 25°C and humidity of 18% ~24% before
the measurement. Each parameter was repeatedly meas-
ured 4 times at the perinasal cheek, and the mean value
was recorded.

Statistical analysis

The demographic differences between the two treatment
groups were analyzed by using Mann-Whitney U test and
Pearson’s chi-square test. Pearson’s chi-square test was
used for comparing treatment success rate according to
the IGA and PGA scores between the placebo and GLA
group. Repeated measures analysis of variance was used
for statistical analysis of biophysical parameters. Statistical
analysis was performed using IBM SPSS statistics ver. 24.0
(IBM Corp., Armonk, NY, USA). A p-value of <0.05 was
considered statistically significant.

RESULTS

seven patients with PPR. No significant difference in pa-
tient characteristics was found between the GLA and pla-
cebo groups (Table 1).

Treatment success (investigator’s global assessment <1)

Treatment success was defined as IGA score of O (clear) or
1 (minimal). At week 8, the proportion of patients who
achieved treatment success was significantly higher in the
GLA group than in the placebo group (68.75% vs. 33.33%,
p=0.049). At week 12, the proportion of patients who
achieved treatment success was higher in the GLA group
but without significant difference (56.25% vs. 26.67%,
p=0.095) (Fig. 2A). Selected clinical photographs show-
ing the changes of patients in each group over the course
of the study (Fig. 3) shows a patient in the GLA group
showed decreased erythema and numbers of papules at
weeks 8 and the improvement was well maintained up to
weeks 12. However, a patient in the placebo group also
showed decreased number of papules, but few papules
and background erythema remained at week 8 and week
12. Furthermore, she complained of stinging and dryness
until the end of the treatment.

Patient satisfaction (patient’s global assessment=3)

Patient satisfaction was defined as PGA score of 3 (very
good) or 4 (excellent). At 8 and 12 weeks, the proportion
of patients achieving PGA score of 3 (very good) or 4
(excellent) were 75.0% and 81.3% for the GLA group and
40.0% and 46.6% for the placebo group, respectively.
Statistical analyses showed that patients who received
GLA were more likely to achieve a PGA score of 3 or 4 at
8 and 12 weeks compared with patients who received pla-
cebo (p=0.048, p=0.044, respectively) (Fig. 2B).

Table 1. Demographics of patients

Character- GLA group Placebo group Total

Patient demographics

In this study, 31 rosacea patients aged 18 years or older
who visited the outpatient clinic between May 2017 and
March 2018 were enrolled. The mean age of patients who
completed the study was 47.7 years (range, 24 ~ 80 years).
Of the 31 patients, 20 were female (64.5%) and 11 were
male (35.5%). The mean disease duration was 28.35 months
(range, 5~49 months). Both erythematotelangiectatic ro-
sacea (ETR) and papulopustular rosacea (PPR) subtypes
were included. The GLA group was composed of eight pa-
tients with ETR and eight patients with PPR, while the pla-
cebo group was composed of eight patients with ETR and
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istic (n=16) (n=15) (n=3q) Pvalue
Age (y 48.18+14.77 47.2+13.16 47.70+13.79 0.8*
Sex 0.817
Male 6 (37.5) 5 (33.3) 11 (35.5)
Female 10 (62.5) 10 (66.7) 20 (64.5)
Disease  25.93+15.24 30.93+10.72 28.35+13.28 0.38*
duration
(mo)
Subtype 0.85"
PPR 8 (50.0) 7 (46.7) 15 (48.4)
ETR 8 (50.0) 8 (53.3) 16 (51.6)

Values are presented as mean + standard deviation, number (%),
or number only. GLA: gamma linolenic acid, PPR: papulopustular
rosacea, ETR: erythematotelangiectatic rosacea. *Mann-Whitney
U-test, TPearson chi-square test.
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Fig. 2. Clinical efficacy outcomes over 12 weeks. (A) Proportion of patients achieving treatment success (investigator’s global assessment
[IGA] <1). (B) Proportion of patients achieving treatment satisfaction (patient’s global assessment [PGA] =3). GLA: gamma-linolenic

acid. *Statistically significance (p<0.05).
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Biophysical parameters

The mean baseline erythema index in the placebo and
GLA groups were 414.73 +158.50 au and 426.75+161.08
au, respectively, and the mean baseline melanin index
was 135.85+34.71 au and 142.50+67.47 au, respectively.
After 8 weeks of treatment, the mean erythema index in
the placebo and GLA groups were decreased to 379.93 +
131.84 au and 354.86+147.95 au, which was well main-
tained to week 12 at 363.60+118.08 au and 342.75+
145.94 au, respectively (Fig. 4A). The mean melanin in-
dex decreased over time in the placebo and GLA groups
at week 8 with 127.67 +29.50 au and 122.04 +53.60 au.
It was also sustained to week 12 at 125.73 +35.28 au and
122.31+48.00 au, respectively (Fig. 4B).

The mean TEWL in the placebo group was 18.35+4.06

Fig. 3. Representative clinical photo-
graphs from patients in different ran-
domized group showing clinical
improvement of 12 weeks of treat-
ment course. (A~D) A 45-year-old
female patient in the gamma-linole-
nic acid (GLA) group showed sig-
nificant improvement at weeks 8
and well maintained up to weeks
12. (E~H) A 56-year-old female pa-
tient in the placebo group. At week
8, reduction in numbers of papules
and pustules were observed, but
background erythema remained pre-
sent. At week 12, aggravation of ery-
thema is observed.

g/h/m” at baseline, 14.95+4.32 g/h/m’ at week 8, and
14.58 + 5.48 g/h/m* at week 12, while the mean TEWL in
the GLA group was 18.07 +6.40 g/h/m” at baseline, 10.48 +
3.19 g/h/m* at week 8, and 9.07 +2.75 g/h/m” at week 12.
TEWL showed greater improvement in the GLA group
compared to placebo group (p=0.033) (Fig. 4C).
Furthermore, the mean stratum corneum hydration status
(corneometer index) in the placebo and GLA groups were
36.28 +8.14 au and 36.18 +8.72 au at baseline, which in-
creased to 44.20+8.87 au and 54.85+9.31 au at week 8
and were well maintained at 47.47+7.75 au and 57.78 +
9.23 au at week 12, respectively. The stratum corneum
hydration status of both groups increased over time, and
significant differences were evident between the placebo
group and GLA group (p=0.003) (Fig. 4D).

The mean lipid concentration (sebumeter) did show nei-
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Fig. 4. Changes in biophysical parameters. (A) Erythema index, (B) melanin index, (C) transepidermal water loss (TEWL), (D) stratum
corneum hydration, and (E) lipid concentration between placebo and gamma-linolenic acid (GLA) groups with rosacea. *p<0.05,

repeated measures of analysis of variance.

ther consistent tendency nor significant difference be-
tween the placebo and GLA groups (Fig. 4E).

Safety

GLA was well generally well tolerated. One patient in the
GLA group (6.25%) reported diarrhea and one patient in
placebo group (6.67%) reported dyspepsia. However, the
symptom resolved spontaneously within a few days with-
out treatment. There was no serious AE.
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DISCUSSION

Considering that the skin of rosacea patients is extremely
sensitive and hyperreactive to dietary, environmental, and
topical factors, systemic or topical agents can worsen
stinging and dryness'*. Therefore, additional treatment
that can be sustained safely for a long period and can im-
prove facial skin sensitivity is necessary for better treat-
ment adherence and patient satisfaction.

In our study, significantly higher number of rosacea pa-
tients in the GLA groups achieved higher treatment suc-



cess and reported higher satisfaction to treatment than
those in the placebo group. At week 12, we observed 71.87%
and 50% of IGA improvement, and 81.3% and 46.6% of
PGA score 3 or 4 in the GLA and placebo groups,
respectively. The erythema index and melanin index de-
creased in both GLA and placebo groups but did not differ
significantly at the end of the treatment.

In this study, since GLA was taken with minocycline si-
multaneously, the overall improving tendency in the pla-
cebo group was thought to be an effect of minocycline.
Minocycline has different actions with doxycycline in in-
hibition of matrix metalloproteinase, inhibition of bacterial
products that stimulate inflammation, inhibition of gran-
uloma formation, and suppression of neutrophil migration,
and most effectively reduces reactive oxygen species'” .
A randomized controlled trial revealed that minocycline
can be alternatively used for patients with PPR instead of
doxycycline’. However, due to the chronic nature of rosa-
cea, long-term treatment is often needed, which results in
increased possibility of dose-related AEs such as hep-
atotoxicity6.

As far as we are aware, GLA supplementation has not pre-
viously been performed in rosacea patients. We observed
that GLA supplementation as an add-on to minocycline
had additional benefit in improving TEWL and stratum
corneum hydration by restoring skin barrier function, which
results in patient satisfaction.

In rosacea, chronic inflammation of the skin results in
functionally impaired stratum corneum permeability bar-
rier'. Epidermal barrier defects can be demonstrated in a
high proportion of rosacea patients compared with sub-
jects who have normal skin®. Dirschka et al." reported de-
creased TEWL in the peri-nasal cheeks of rosacea patients.
Steinhoff et al.”> demonstrated that the disruption of epi-
dermal permeability barrier stimulates cytokine production,
inflammatory cell infiltrate, LL-37 production, and vascular
growth factor expression in rosacea. As a consequence,
rosacea patients frequently experience symptoms such as
dryness, stinging, and burning of the skin. In the National
Rosacea Society Survey completed in 1997, 82% of 1,023
patients complained of facial skin hyperirritability (sensi-
tive skin) with burning, stinging, skin sensitivity, and skin
irritation®’. These studies support that symptoms such as
stinging, burning, and drying result from defective skin
barrier.

There are few studies about biophysical parameters in-
dicating skin barrier changes in the treatment of rosacea.
Ni Raghallaigh and Powell** reported that patients with
PPR have increased erythema index, reduced epidermal
hydration levels, and normal sebum levels, and treatment
with systemic minocycline reduces erythema and increases
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hydration. This study corresponds with our baseline meas-
urement data and improvement of biophysical profiles in
the placebo group which received minocycline alone.
Notably, the TEWL decreased and stratum corneum hy-
dration was increased significantly in the GLA group than
in the placebo group. Topical and systemic GLA has been
shown to regenerate a defective skin barrier in human
skin'®. GLA can also increase ceramide synthesis, and
GLA has an anti-inflammatory effect. GLA is metabolized
into dihomo-gamma-linolenic acid (DGLA), which serves
as a precursor of anti-inflammatory eicosanoids, such as
prostaglandin E1 (PGE1) and 15-hydroxydihomo-r-linolenic
acid (15-OH-DGLA). PGET1 inhibits proinflammatory cyto-
kines, and 15-OH-DGLA inhibits 5-lipoxygenase, thereby
reducing the production of arachidonic acid-derived pro-
inflammatory eicosanoids'>.

However, in this study, lipid concentration during the 12
weeks of treatment did not show any consistent tendency,
which suggests that dietary supplementation of GLA does
not affect skin surface lipid concentration. It can be ex-
plained from previous studies which demonstrated that
neither lipid concentration nor excretion rate” but the
composition of sebaceous lipids is altered in rosacea pa-
tients compared with normal controls®*.

This study has several limitations. First, our 8-week treat-
ment duration is comparatively shorter than 12-week of
other previous studies. Long-term data are still required to
validate our result. Second, it was conducted in a single
center with a relatively small sample size; thus, it could
not reveal a difference in the additive effect of GLA be-
tween ETR and PPR. Therefore, future studies with larger
number of patients and subgroup analysis between sub-
types would further help the generalization of the results.
We believe that our results add further data to demon-
strate statistically significant and clinically meaningful im-
provements with GLA in rosacea symptoms of both ETR
and PPR patients, accompanied by skin barrier restoration.
In conclusion, we suggest that GLA is beneficial as an ad-
ditional therapeutic option for rosacea patients treated
with minocycline.
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