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Dear Editors,

There is growing evidence highlighting the impact of nu-
trition on the severity of acne [1, 2]. Dietary interventions
for acne patients, in addition to pharmacotherapy are the-
refore being investigated. Yet, data on the impact of Ome-
ga-3 fatty acids (®-3 FA), which may contribute to allevia-
te the clinical severity through reduced sebum production
and keratinization of the pilosebaceous unit, is scarce [3, 4]
(Figure 1 a, b).

A systematic review screening Cochrane, Embase and
PubMed for “acne” and “omega-3-fatty acids” was conduc-
ted to assess all prospective, interventional clinical trials with
oral supplementation of ®-3 FA evaluating the effects on acne
based on clinical scores (Figure 2). Three trials were included
in the present review (Table 1).

Rubin et al. conducted a study with five patients in 2008
[5]. After an eight-week supplementation of eicosapentae-
noic acid (EPA), combined with micronutrients and a green
tea antioxidant, a decrease in the lesion count from 62.8 to
40.4 was seen in 4/5 patients. Hereby, a reduction of inflam-
matory lesions was observed from 20.8 to 6.8. Furthermore,
a mean improvement in patients’ self-evaluated mental status
by 24 % according to a standardized questionnaire was seen.

This pilot study may serve as a motivation to pursue fu-
ture investigations; however, no clinical recommendations
can be drawn from the presented cases. Results were not
significant, possibly due to the extremely small patient col-
lective. Notably, since patients took a combination of sup-
plements, the described clinical improvement could not be
attributed to ®-3 FA alone. Future trials should therefore
include a larger patient cohort and focus on isolated supple-
mentation.

In 2012, Khayef et al. investigated the effects of doco-
sahexaenoic acid (DHA) and docosapentaenoic acid (DPA)
in 13 males [6]. In addition to the lesion count, the authors
investigated patients’ skin redness and assessed a three-day
food diary. No significant differences were found when com-
paring baseline lesion count to 12-week post-intervention.
However, scores of 8/13 individuals improved, with 7/8 ente-
ring the study with moderate to severe appearances. In 4/13
patients, acne's grade worsened, with 3/4 patients presenting
with mild acne at baseline. These findings raise the question
whether patients with a more severe degree of acne might

have lower blood levels of ®-3 FA compared to milder cases
and might therefore profit more from an oral supplementa-
tion.

Limitations of this study are the small patient cohort wi-
thout a control group and exclusion of female patients. Un-
fortunately, it could not be determined which acne treatment
was allowed during the trial. It might only be speculated that
“no intense treatment” might have excluded isotretinoin tre-
atment. Future investigations should clearly state exclusion
and inclusion criteria and prescription therapy should not be
allowed to reduce bias.

Jung et al. conducted a randomized, double-blinded,
controlled trial in 2014, with a male dominated study cohort
of 46 patients [7]. The collective was divided into two tre-
atment groups (®-3 FA or -6 FA), and one control group.
Apart from the lesion count, daily food reports, the extent of
facial inflammation and patients’ self-evaluated acne severity
were assessed. Additionally, 2-mm punch biopsies were taken
from inflammatory facial lesions.

Both treatment groups showed significant impro-
vements compared to the control, but no significant dif-
ferences were found between them. Patients’ mean lesion
counts and subjective ratings decreased. Immunohistology
staining intensities diminished in both treatment groups,
whereas no significant change was observed in the control
group.

Out of the three reviewed trials, Jung et al. conducted
the highest-quality study. Immunohistochemical analyses
impressively demonstrated reduced inflammatory markers,
bearing in mind that the location of a punch biopsy was exa-
miner dependent. Interestingly, ®-3 and ®-6 FA both led to a
clinical improvement, with no significant difference between
the two groups. This finding contradicts preliminary data
arguing that ®-6 FA foster inflammation. However, levels
of FA as well as their bioavailability differ greatly between
individuals, which might be a reason for the contradictory
results [8]. Blood levels should therefore be regularly checked
in future studies to establish baseline values, ensure sufficient
availability and potentially even allow for adjustment of do-
sage throughout the study [9].

Despite the physiological anti-inflammatory mechanis-
ms of ®-3 FA, the investigated trials showed inconclusive re-
sults possibly due to great limitations. Outlined conclusions
should be implemented in future trials to elaborate whether
®-3 FA are effective in reducing acne severity.
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Figure 1 (a) Hyperglycemic foods and dairy products, especially whey protein, stimulate the synthesis of Insulin-like growth
factor (IFG)-1, one of the central nutritive acne-inducers. IGF-1 activates the mammalian target of rapamycin complex 1
(mTORC1), which in turn triggers the transcription of Sterol response element-binding protein (SREBP)-1. SREBP-1 stimulates se-
bum production, hyperkeratinization of follicles and pro-inflammatory mediators. -3 FA inhibit IGF-1 and decrease inflammati-
on by stimulating the production of PGE, PGE, and LTB,. »-6 FA are thought to foster inflammatory processes, e. g. via PGE, or
LTB,. In vitro and preliminary in vivo data show beneficials effects of probiotics on acne, including inhibitory mechanisms of C.
acnes proliferation and reduced levels of IGF-1.

(b) Polyunsaturated fatty acids (PUFAs) including o-3 FA with the first double bound in the third position of the carbon-carbon
fatty acid chain and ®-6 FA with the first double bound in the sixth position. Sources of -3 FA (e. g., alpha-linoleic acid [ALA],
eicosapentaenoic acid [EPA], docosahexaenoic acid [DHA]) are nuts, seeds (chia-, hemp-, linseeds) and algae (through algae
intake also salmon, herring, sardines, seafood). ®-6 FA (e. g., arachidonic acid [AA], gamma-linoleic acid [GLA]) are found in
sunflower oil and corn oil.
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Figure 2 Review process based on PRISMA flow chart.

© 2022 The Authors. Journal der Deutschen Dermatologischen Gesellschaft published by John Wiley & Sons Ltd on behalf of Deutsche Dermatologische Gesellschaft. | JDDG | 1610-0379/2022/2007

1025

85U8017 SUOWWIOD 8A11e81D) 3|qeot|dde auy Aq psusenob afe sejore O ‘88N JO SajnJ o Akeiq18Ul|UO /8|1 UO (SUONIPUOD-PUR-SLLIBY/LIOD"AB | IM AeIq U1 UO//:SdNL) SUORIPUOD PUe SWie | 8U18esS *[£202/60/02] U A%iqiauljuo A8 |Im ‘Auewss sueiyood Ad 6./tT BPP/TTTT OT/I0p/Woo A8 Im Aeiq pul|uoy/Sdny woij pepeojumod ‘. ‘ZZ0Z ‘/8500T9T



16100387, 2022, 7, Downloaded from https://onlinelibrary.wiley.com/doi/10.1111/ddg.14779 by Cochrane Germany, Wiley Online Library on [20/09/2023]. See the Terms and Conditions (https://onlinelibrary.wiley.com/terms-and-conditions) on Wiley Online Library for rules of use; OA articles are governed by the applicable Creative Commons License

Correspondence Clinical Letter

spioe A1ey
€-ebawo ‘g4 €-o pioe d1zjoul-ewweb ‘v10 {pide dlouseiuadesodop ‘vdd pIoe dlousexayesodop ‘YHA 1e|jeb uiydaredo|ebidy ‘DHn3 {pide dlouseiuadesodis ‘VdI cuqqy
1-e39q
(4D1) 401084 [el
yamoub buiwioy p3]|043u0d
-sueu) pue (8-11) ‘puljg-a|q
g upnaj4alu| Jo -nop ‘paziw
Ayjisuul buuiels juawieal) -opued e :si
(SVA) 9|eds bojeue aude dlw Si=u Ao -eb|nA aude
[eNSIA BIA JUSW -915As sno :£dnoun -9iddns oN uo pde dIUd)
-$S9s5L-4|9S JUdNRd -1n21d oN Si=u *€ dnoup -ouj-ewweb
(wa3sAs bunes sjusW :zdnoin (1o pue pioe A}
9j41jun)) sydesb -9|ddns Si=u abelioq) v1D -je} €-ebawo
0Qgad -ojoyd 10j0> UO 13430 ON :xdnoiny (oL ‘S ‘zdnoin uory yum uoney
-eyd paseq uonew Juswiean solewsy 6 ‘c‘o bw oot  (jloysy)yHA -eusw -uaw|ddns
ouing -Wwejjul [eIDB)JO  JUNOD  dUde pPaq sojew 9€  YoaM) Sy9am  Bw oool (loysy) vd3  -91ddng ‘e 19 Kiepip
OoN SO\ buipelb Ay1oAas  uoisa -udsaid oN  £€ gL Sv=u oL=u oL bBw oool :1dnoun |e10 Al Bun( J0 19343
SPoo} Yo
-y4 €-® jo ‘aude
(abeurep3 9e3ul |euo Kiojewweyy
Sp 9JeuonERUIAIU| -1lippe oN (et uon -ul uo uone}
uoISSILIWO)D) ‘W) juswieal) ‘9 ‘0 bw ¥/L (o ysy) vda -eausw -uawsa|ddns
-sAs 10]02,0484]) IUNOD aude s sojew €L d99M) S)IIM bwozZ (loysy)vHa -9|ddng ‘le1 n |10 ysiy jo
ON 9UON SSQUPDJ US UOISdT  -udul, ON OF —gL €l=u ¢€=u cL bw o6 (j10 ys1y) vd3 1e10 Jakeyy $109443
wnjwolyd
sabueyd wniua|as
91A3s9y1| 9jeuodn|b duiz *sased
10 sjuaw (3oe11%9 B joiodase
-9)ddns brioS  usaib ‘DHNHI) uebo]  :spide Aney
(SOIV) 9Jeds saw 13430 ON b oS aje|eb ulyd uol} V pue €-ebawo
-0231nQ dAeIbAU| sjusWeal) sajewdjz (g ‘o bw §£€  -ajedo|ebidy  -eyusw wiy| pue yjjeay
BUOZIIY BIA SN1RIS  JUNOD aude paq S9jew € Yo9M) SYoIM bw oS (sainoydue  -31ddng ‘DN |eyusw ‘si
ON SUON ON yyeay |eausl\ uoisa] -udsaidoN €z —gL S=u ¢= 8 bw oSz ‘sauipJes) vd3 |eJO gooc uigny  -ebjna audy
TT 0 % ¢ ¥ 59 & 2F £ 5§ g £ I F z 2
o = =] 3 o 3 o 3 [ e S o = e} 2 =2 o
= B T o S S = b ~ 9 g 30 < o 3 >
S s 9 S 2 3 s = o ==y 5 o ) o S o
(=3 = 3 < =3 = o 0 < o ) ©
] «Q = = & “» 30 «Q 3 = 7 23 2 3 =p i
= =5 = - Zh (= o) = c
3 3 B 23 g o @ ® v 3 O a 3 T S
2 g = o 5 5o < > “ 32 ® a e =
- =0 () M % -
T =} c < c [} 1 o P o
m -~ 3 =} ) = o oy at W o =
w ~ < = E a o 3 s
- [=8 «Q ~ «Q =3 e
> - ] ° o S
) 3 =. =]
= o Q
=] [¢] =
- = =]

*siebInA aude uo 4 £-® yum uoneiusws|ddns (1o Jo $193443 [ed1uld 3yl bunebiisaaul sjell aadadsolsd papnjdul jo sjieisq L ajqel

© 2022 The Authors. Journal der Deutschen Dermatologischen Gesellschaft published by John Wiley & Sons Ltd on behalf of Deutsche Dermatologische Gesellschaft. | JDDG | 1610-0379/2022/2007

1026



Correspondence Clinical Letter

Anne Guertler', Katharina Neu’, Tobias Fiedler’,
Anne-Charlotte Kuna’, Till Kimmerer’, Diana
Lill', Lars E. French?, Markus Reinholz’

(1) Department of Dermatology and Allergy, University
Hospital, LMU Munich, Germany

(2) Dr Phillip Frost Department of Dermatology and
Cutaneous Surgery, Miller School of Medicine, University of
Miami, FL, USA

Correspondence to

Dr. med. Anne Guertler, MD
Department of Dermatology and Allergy
University Hospital, LMU Munich

Frauenlobstrasse 9—11
80337 Munich, Germany

E-mail: a.guertler@med.uni-muenchen.de

References
1 Baldwin H, Tan J. Effects of diet on acne and its response to
treatment. Am ] Clin Dermatol 2020; 22: 55-65.

© 2022 The Authors. Journal der Deutschen Dermatologischen Gesellschaft published by John Wiley & Sons Ltd on behalf of Deutsche Dermatologische Gesellschaft. | JDDG | 1610-0379/2022/2007

Melnik BC. Acne vulgaris: The metabolic syndrome of the
pilosebaceous follicle. Am | Clin Dermatol 2018; 36(1): 29—4o0.
Balic A, Vlasic D, Zuzul K et al. Z. Omega-3 versus omega-6
polyunsaturated fatty acids in the prevention and treatment
of inflammatory skin diseases. Int | Mol Sci 2020; 21(3): 741.
Thomsen BJ, Chow EY, Sapijaszko M]. The potential uses of
omega-3 fatty acids in dermatology: a review. ] Cutan Med
Surg 2020; Vol. 24(5): 481—94.

Rubin MG, Kim K, Logan AC. Acne vulgaris, mental health and
omega-3 fatty acids: a report of cases. Lipids Health Dis 2008;
7:36.

Khayef G, Young |, Burns-Whitmore B, Spalding T. Effects of
fish oil supplementation on inflammatory acne. Lipids Health
Dis 2012; 11: 165.

Jung JY, Kwon HH, Hong |S et al. Effect of dietary supplemen-
tation with omega-3 fatty acid and gamma-linolenic acid on
acne vulgaris: a randomised, double-blind, controlled trial.
Acta Derm Venereol 2014; 94(5): 521-5.

von Schacky C. Verwirrung um die Wirkung von Omega-
3-Fettsdauren: Betrachtung von Studiendaten unter Beriick-
sichtigung des Omega-3-Index. Internist (Berl) 2019; 60(12):
1319—27.

Flock MR, Skulas-Ray AC, Harris WS et al. Determinants of
erythrocyte omega-3 fatty acid content in response to fish oil
supplementation: a dose-response randomized controlled
trial. ] Am Heart Assoc 2013; 2(6): €000513.

1027

85U8017 SUOWILIOD 3AIERID 3|qeotjdde auy Aq peusenob aJe ssole O ‘88N JO S3|ni Joj ARIgITaUIIUO 8|1 UO (SUORIPUOD-PUE-SWLBHLID A8 |MAe1q 1 [eu JUO//Sa1Y) SUORIPUOD PLe SR | 83U} 835 *[£202/60/02] Uo Ariqiauliuo A|Im ‘AuewieD aueiyood Aq 64T BPP/TTTT OT/I0p/wo0 Aa| 1M Areiq 1 pul|uo//Sdny Wwo.y papeojumod ‘. ‘2202 ‘8800T9T



