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ABSTRACT

Article History

Background: Scientific literature has shown evidence that orriega

Received: polyunsaturated fatty acids (PUFA) have anti-andnig action, and for this
10/05/2015 reason could be useful as an adjuvant in hypergedism conditions including
Revised: polycystic ovarian syndrome (PCOS). However, thesspie effect of
25/07/2015 eicosapentaenoic acid (EPA) and docosahexaenaic (BtiA) supplementation
Accepted: on testosterone concentration still remains undetesd. Therefore, we performed
29/07/2015 a meta-analysis to investigate effects of EPA/DHifydements on testosterone

hormone in PCOS women.

Methods: Randomized controlled trials (RCTs) published luatid May 2015

were searched through a comprehensive search ofPtliMed and Scopus
Keywords: _ electronic databases. Included RCTs evaluated ofegtty acids supplements
Polycystic ovarian compared with control in patients with PCOS andbregd circulatory androgens.
syndrome, The meta-analysis quality assessment was condbytéte Jadad scoring criteria.
Fatty acids, Results Four RCTs were analyzed in this meta-analysis. ddse range for EPA
'hlflee;?(;satr]earlgrwsés, and DHA was 0.9-3.6. Follow-up ranged from 6 to 8eks. Meta-analysis on

testosterone levels revealed a significant lowerieffect (weighted mean
difference - 0.264; 95% confidence interval = —0.894; p < 0.001) of omega-3
fatty acids for PCOS subjects.

Conclusion The results of our study revealed benefits onl tiestosterone with
the use of omega-3 PUFA supplements on PCOS matiEatther, high-quality
RCTs are required to definitively draw a causatriptetation of our finding.

Citation: Forouhi N, Shab-Bidar S, Djafarian KEffect of omega-3 fatty acids
supplementation on testosterone levels in women Wipolycystic ovary syndrome: Meta-
analysis of randomized controlled trials J Nutr Sci & Diet 2015; 1(3): 165-70.

Introduction

Polycystic ovary syndrome (PCOS) is the
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most common endocrine disorder among
women in reproductive age. The etiology of
the disease remains unknown. The syndrome
is characterized by chronic anovulation,
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clinical and biochemical hyperandrogenisnwith PCOS

and irregular menstruation [1]. The

prevalence estimates based on diagnostic Methods

criteria are different. According to the The preferred reporting items for systematic

ESHRE/ASRM diagnostic criteria, the ][e"'e"f and $?ta'aqaly3?,s sta'tem<[elr18t]was used
: - 500 or writing up this systematic review [18].

preglglﬁgcremlest aebs éllmaéi?ngigzti%)?l 52 %?0 F[,Zc]:'osforWe searched PubMed and Scopus databases

. i . h . i clinical trials published from their inception
are Insulin resistance, hyperinsu |nem|aUIO to May 2015 investigating the effect of

obesﬂy qnd _metabolllc _syndr‘?me [3]-omega-3 supplements on hyperandrogenemia in
Hyperinsulinemia and insulin resistance inPcos women using no language restriction
these patients cause stimulation of ovariamclusive by using medical subject headings
androgen production, decreasing sexMeSH), titles, and abstracts. Search terms
hormone binding globuling and increasingincluded: Omega-3 fatty acid (Title/Abstract)
free testosterone in circulation [4, 5].OR docosahexaenoic acid (DHA) Title/Abstract)
Hyperandrogenism apart from |nfert|||ty OR eicosapentaen.()ic acid (EPA) (Tltle/AbStraCt)
(due to lack of ovulation) and beautyofile’}ibg;';g (T%eéAbstrzaé:t) C:‘aRttyr/]B Zggﬁ‘
ﬁﬁgﬁﬁg%‘;”c‘iﬁcs:sc:s asagggren’inzlllop%%zsif;ﬁqtle/Abstract) AND PCOS (Title/Abstract) OR

X ) . clerocystic ovary syndrome (Title/Abstract) OR
which plays a role in the exacerbation Olgiein_| eventhal Syndrome (Title/Abstract) OR
insulin resistance [6]. _ ~ PCO (Title/Abstract) OR PCOS (Title/Abstract)

Non-pharmacologic treatments includingaND hyperandrogenemia (Title/Abstract) OR
lifestyle and dietary changes and weight losandrogen profile (Title/Abstract) OR hormonal
[7, 8] are discussed as first-line treatment oftatus (Title/Abstract) OR circulatory androgens
PCOS [9]. Recommended diet changes fofTitle/Abstract) OR endocrine parameters
example foods with anti-inflammatory (Title/Abstract) OR testosterone (Title/Abstract)

properties improve the androgenic profile ofOR free androgen index (Title/Abstract) OR
these women [8]. Among dietary factors’dehydroeplandrosterone-sulf'c_zte_ (T|tIe/Abstra_Lct)
polyunsaturated fatty acids (PUFA)OR sex  hormone ~ binding  globulin

articularlv the tvoe of omeaa-3  with (Title/Abstract) OR androstenedione
P y yp 9 Title/Abstract) AND randomized controlled

important bioactive properties act as potenis| (RCT) (Publication Type) OR controlled
metabolic regulators [10]. In a large body Oflinical trial (Publication Type) OR randomized
research, long-chain n-3 fatty acids haveTitle/Abstracty OR placebo (Title/Abstract)
been founded to improve several disorder®R clinical trials (MeSH Major Topic) OR
such as insulin resistance, lipid profile,rar_ldomly (Title/Abstract) OR trial (Title) NOT
glucose, liver fat content and blood pressur@nimals (MeSH Terms) NOT humans (MeSH
in women with PCOS [11-13]. Moreover, Terms). The search strategy modified as needed
the cost, monitoring and side effects of©f Scopus. References from the selected
omega-3 fatty acids are comparatively leg@rticles were hand-searched for additional
. relevant studies.
than other medical treatments [13].

. . ) , Studies were included if they fulfilled all of
For the first time, anti-androgenic effectihe following criteria in PICOS order: (1)

of n-3 PUFAs was suggested in prostat@articipants: PCOS women, (2) Intervention:
cancer studies [14, 15]. The effects of n-dmega-3 supplements containing EPA and
PUFAS in PCOS were reported in a cohorbHA, (3) Comparison intervention: Placebo, (4)
study [9], an animal study [16] and somelutcomes: Reported final total testosterone
clinical trials [12, 17]. All the same, the anti- mean and standard deviation values for omega—3
androgenic effect of omega-3 fatty acids if"d_Placebo groups, and (5) Study design:

PCOS . t ial Th arallel or cross-over with washout period RCT.
women remains controversial. US, Each of the selected studies full texts was

current meta-analysis intended to investigatgyp|ored and the following data was extracted:

the effect of omega-3 supplementation OfEirst author's name, year of publication, country
total testosterone concentrations in womef research, total and each group sample size,
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mean age of each group, total supplement dositle and abstract of the remaining 23 reports
and duration of follow-up, the baseline, final andwere reviewed. 18 articles were irrelevant to our
changes in means and standard deviations afieta-analysis. The full texts of 5 remaining
total testosterone concentrations in interventiomrticles were elaborated on. Of these, one of the
and placebo groups and the details and totalrticles had no control arm. Therefore, this study
Jadad Score. Studies which reported results @mlso was excluded. Finally, 4 RCTs were
ng/ml were converted to nmol/l. For one studyincluded in our meta-analysis.
we estimated total testosterone concentration The characteristics of including studies are
from the figure [9], owning to lack of the data inprovided in table 1. All of the subjects met the
the text and tables. Rotterdam [20] or National Institutes of Health
The quality of the included studies wasCriteria for PCOS. Nevertheless, two studies
quantified by Jadad scoring system [19]. Thanvestigated only overweight/obese PCOS
parameters were explored are as follows: reportsomen [12, 21]. Study populations ranged from
of randomization, randomization scheme22 to 78 (median: 38). The duration of follow-up
blinding and withdrawal in intervention andranged from 6 to 8 weeks. The design of two
placebo group. trials [9, 12] was crossover with 6 and 8 weeks
Statistical analyses were made by usingvashout period. Thus, both of other studies had
STATA software (version 12.0, StataCorp,parallel design. The studies were published in
College Station, Texas, USA). Heterogeneity ofecent 6 years. The EPA/DHA content of daily
studies was assessed using thestatistics. A capsules varied from 0.9 to 3.6 g (median: 2.6).
random-effects model was used if heterogeneit$yubject compliance was monitored by capsule
was more than 50%, to calculate the pooledounting [9, 21] and assessment of plasma fatty

weighted mean difference (WMD). acid composition in two studies [9]. Three
studies asked participants to maintain usual
Results dietary intake for the duration of the study

Figure 1 shows flow diagram of the study[9, 12, 21]. Two studies carried out 7 days food
selection process. From 26 identified reports, Becords [17] and 24 hours dietary recalls [21] at
were excluded as a result of duplication. Theahe beginning and the end of the intervention.

Records identified through database Additional records identified through othe
searching (n = 15) sources (n = 11)

Records after duplicates removed (23)

Records excluded by screenin
title/abstract (n = 18)

\ 4

\ 4

Full-text articles assessed for eligibility (n = 5

Full-text articles excluded due t
not meeting inclusion criteria:
lack of control group (n = 1)

\ 4

\ 4

Studies included in quantitative and synthes]s
(metée-analysis) (n = ¢

Figure 1. Flow diagram of study
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Table 1.Characteristics of included studies

Study’s Study Participants, EPA/DHA Duration Sample Jadad
. Year Country . .
first author design mean age dose (weeks) size score
Double-
blind,
crossover, 22 PCOS | =22
Phelan 2011  Ireland randomized women, | =29 199 6 T 3
_ pP=22
placebo- P=29
controlled
trial
Prospective,
double-blind, 34 PCOS =17
Vargas 2011 USA placebo women, | = 31.7 369 6 P_— 17 3
controlled P=289 -
study
Dtgil:]%le' 25 PCOS women |= 25
Cussons 2009 Australia ! =327 3.32¢g 8 _ 2
randomized _ P =25
- : P=327
clinical trial
Do_uble- 78
blind, .
Crossover obese/overweight | =39
Nadjarzadeh 2013 Iran '~ PCOS women, 09g 8 __ 4
randomized | = 26.9 P =39
con'grolled P =269
trial

| = Intervention; P = Placebo; EPA = Eicosapentéziagid; DHA = Docosahexaenoic acid; PCOS = Polycysvtarian
syndrome

|

Niamh Phelan;2011 (2011) -0.30(-043, -0.17)
I
i
1

M.Luisa Vargas;2011 (2011) : & -0.21(-0.85, 0.43)
1
i

Andrea J. Cussons (2009) E L 0.09 (-0.36, 0.54)
i
1

Azadeh Nadjarzadeh (2013) < — i -0.18 (-1.05, 0.69)
1
I

Overall (l-squared = 0.0%, p = 0.434) <E> -0.26(-0.39, -0.14)

| | | 1
-1.05 -5 0 5 1.05

Figure 2. Effect of omega-3 fatty acid supplementation otosterone levels in women with polycystic ovarian
syndrome; meta-analysis of four clinical trials

Quality assessment of RCTs included in ouare represented in figure 2. Results from this
meta-analysis was conducted by Jadad Scalmeta-analysis show a statistically significant
Although randomization was described in all thamprovement for lowering testosterone. The
papers, only one of which was set out thaVMD of testosterone from baseline was -0.264
randomization scheme [21]. All of the studies wereamol/ml (95% confidence interval = -0.39 to
double-blinded. There was a description 0f0.14, p < 0.001) in patients with PCOS. Tests
dropouts and withdrawals in three trials [9, 17, 21 for heterogeneity did not reveal significant
Only one study scored < 3 on the Jadad scale [12]differences between studies£®.434, Q = 2.74,

Results of changes in total testosterone levelsnd f = 0.0%).
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Discussion control group and crossover with washout

In the present systematic review and metaperiod, this meta-analysis is the only one that
analysis, we found that omega-3deals with omega-3 supplementation influence
supplementation might significantly reduceon testosterone in PCOS patients. Therefore,
testosterone concentration when compared witfurther trials using more robust design are
placebo. To the best of our knowledge, this is theeeded to corroborate the results of this study
first systematic review and meta-analysis tryingpefore the supplementation are made available to
to assess the effect of omega-3 supplementatiadghe PCOS subjects.
on circulating testosterone levels.

We tried to include papers with the highest Conclusion
quality in the current systematic review and The main conclusion to be drawn from this
meta-analysis; because, we limited our analysidiscussion is that omega-3 supplements containing
to randomized, placebo-controlled trials most oEPA and DHA generates statistically significant
which were double-blinded. We also tried toreductions in testosterone levels of PCOS women.
include studies that used omega-3 fatty acidBurther trials with longer-term and a larger number

supplements and excluded studies in which otheaf patients are recommended.

food or supplements were used for intervention.

EPA and DHA have been suggested to makes Acknowledgments
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