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Nutrients 2025, 17, 57 https:/ /doi.org,/10.3390,/nul7 010057

Review
The Role of Nutrient Supplements in Female Infertility:
An Umbrella Review and Hierarchical Evidence Synthesis

Chhiti Pandey '*, Alison Maunder ', Jing Liu !, Vaishnavi Vaddiparthi !, Michael E. Costello 2,
Mahnaz Bahri-Khomami **, Aya Mousa *+© and Carolyn Ee 40
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Outcomes—Live Birth (LBR) Dutcomes-(‘llin:ical .
Pregnancy/Biochemical Pregnancy
Author and Year - . . (GRADE Assessment by:
. No. of Participants (Trials) Intervention . (GRADE Assessment by:
(Review Type): . oo + Original Author, . Outcomes—Adverse Events
Inclusion Criteria (Control) . + Original Authot,
Search Date * Umbrella Review Team, * Umbrella Review T
“No GRADE) * Umbrella Review Team,
No GRADE)
AMINO ACIDS
L-ARGININE
N= 7760 (63 RCTs; 7 RCTs, N = 678 for
Showell et al., 2020 [44] L-arginine) L-arginine 16 g/ day for Clinical pregnancy N5 (2 RCTs, N =71)
(SEMA ] Incephon.—Apnl P= women undergoing MAR 10-12 days/cycle Live birth NS (1 RCT N = 37)" B0 Z:’f VERYT LOW certainty (very NA
2013 and updated in I= L~arginine serious inconsistency, very
September 2019, C = placebo, no treatment (Placebo or no treatment) serious imprecision)
O = live birth, clinical pregnancy
L-CARNITINE

Showell et al., 2020 [44]
(SRMA ) Inception—April
2013 and updated in
Seplember 2019,

N=7760 (63 RCTs; 2 RCTs, N =450 for
L-camiting)

P =women at ferlility clinicwith
clomiphene resistant PCO5

1= L-camitine

C = placebo

O = clinical pregnancy

Camitine 3 g/day from
day 3 until the day of
first positive pregnancy
test

(Macebo)

NR

Clinical pre OR 11.14, 95% CI
570 to 21.81; N =450 2 RCTx)
@000 VERY LOW certainty (very NA
serious inconsistency, very
SeTIOus imprecisioni )
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ANTIOXIDANTS
CO-ENZYME Q10 (CoQ10)
N=7760 (63 RCTs; 4 RCTs, N = 397 for
Showelletal, 0jty] L0 N CoQl0 Livebirth NS (2RCTs N =225) o cimical peghancy (OR 2 35 C1
. . P =women at fertility o . T 215, N=30- TRCTs)
(SRMA) Inception—April i ; /. Dose: 180-600mg/day ~ &OOC* VERY LOW certainty .
. clinic/ clomiphene resistant PCO5 / . S @000 VERY LOW certainty (very NA
2013 and updated in (very serious ROB, very : L
September 2019 1= CoQl0 (Placebo or no treatment) Serious im recision) ; serious ROB, serious inconsisency,
P ' C = placebo, no treatment P serious imprecision)

0= live birth, clinical pregnancy
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MELATONIN
Subgroup analyses by control  Subgroup analyses by control
Mélatonin vs. placebo/no treatment ~ Melatonin vs. placebo/no freatment
~ _ ~ Live birth NS (2RCTs N=270)  _tClinical pre OR 166, 95% CI
oA 2000 VERY LOW ertainty 11210247, N=478.7 RCT
Showelletal, 020[4  P=womenatferlity cnicwith ~ Melatonin 3-16mg/day  orous ROB vty B000" VERY LOW certaily (very
) ) . L 7 serious imprecision) serious ROB, serious inconsistency,
(SRMA ) Inception—April  various reasons for infertility serious imprecision) NA
2013 and updated in [ = melatonin (Placebo, no treatment, Meldonin lner dose v, P )
September 2019, C= placebo, no treatment, higher melatonin) L ' — .
Jose melatonin melatonin higher dose Mffufuﬂm lowoer dose vs. melatonin
0 = live hirth, clinical e Live birth N5 (2RCTs N=140)  higher dose
= e BT N pregnancy 5000 VERY LOW certainty  Clinical pregnangy NS (2RCT5 N = 14)
(serious ROB, very S000* VERY LOW certainty (serious
serious imprecision) ROB, very serious imprecision)
MYO-INOSITOL
Subgroup analyses by control
Mye-inositol vs. metformin
N = 4668 (35 RCTs) linical pregnancy (RR = 1.52, 95% Cl:
P =women with PCO5 undergoing 1050218 N=220: 2 RCTs)
Unanyan etal, 2022 [ 4] MAR inc Iud_ing DI/WF/]U.U ]CF:[ Myorinositol 4 g/ day ﬁ%(j?(::(jj:f VER\f LOW certainty (very
: [ = metformin and/ or mye-inositol serious inconsisiency, very
(SRMA) L A : o NR
Ingepii . C = folic acid, myo-inositol, no (Metformin, placebo or no serious imprecision)
nception—November 2021 e /
alment, placebo treatment)
0 = clinical pregnancy, ovarian Myo-mosital vs. placebo or no treatment
hy perstimulation, live birth Clinical pregnancy N5 (2 RCTs, N= 236)

SeE00t LOW certainty (serious
Inconsistency, serious hnpreuisinn]



N-ACETYLCYSTEINE
(NAC)

Showell et al., 2020 [44]
(SRMA ) Inception—April
2013 and updated in
September 2019

Deviet al, 2021 [43](SEMA)
Inception—April 2019

N = 7760 (63 RCTs; 1 RCT, N =60
for NAC)

P = women with PCOS undergoing
ovarian drilling

I=NAC

C = placebo

0O = live birth

N = 2233 (13 RCTs)

P = women visiting fertility clinics,
might/ might not undergo MAR aged
18-45

I= NAC

C = another adjuvant

therapy/ placebo/no treatment

O = clinical pregnancy, adverse events

NAC 1200 mg/ day for
5 days from day 3 for
12 eycles

(Placebo)

NAC 1200 mg / day:
-2 doses 600 mg-8 RCTs
-3 doses 400 mg-1 RCT

MNAC 1800 mg / day:
-3 doses 600 mg-6 RCTs

(Metformin/placebofo

treatment)

tLive birth (OR 3.00, 95% CI

LUD T &.DUS IN = DUD T RATY

NE

Pooled analysis

Clinical pregnancy N5 (13 RCT5,

N = 2233)

@000* VERY LOW certainty (very
serious ROB, very serious
inconsistency)

Subgroup analyses by control
NACvs. Metformin

Clinical pregnancy NS (5 RCTs, N = 510)
000" VERY LOW certainty (serious
ROB, very serious inconsistency,
serious imprecision)

NAC vs. notreatmeni

. =0 (]
1.01 to 460, N = 177: 2 RCTs)
ey MODERATE certainty
(serious imprecision)

NACvs. placebo

T Clinical pregnancy (OR 2.14, 95% CI
T e

000" VERY LOW certainty (serious
ROB, serious indirectness, very
serious imprecision)

NA

Pooled analysis

Multiple pregnancy NS (6 RCTs,
N = 1474)

@000 VERY LOW certainty
{very serious ROB, serious
indirectness, serious imprecision)
Miscarriage rate N5 (6 RCTs,

N = 1367)

BOOO* VERY LOW certainty
(serious ROB, serious indireciness,
serious imprecision)

Subgroup analyses by control
NAC vs. Metformin

Multiple pregnancy NS (1 RCT,
N=142)"

Miscarriage rate NS (1 RCT,

N =142) "~

NACwvs. notreatmemt

TMultiple pregnancy (OR 3.00, 95%
CI012 07548 N=97: 1 RCT)"
Miscarriage rate N5 (1 RCT,
N=47)"

NACws. placebo

Multiple pregnancy NS (4 RCTs,

N = 1474)

SOO0O* VERY LOW certainty
(serious ROB, serious indireci:l'-ess,
very serious imprecision)
Miscarriage rate NS (4 RCTs,

N = 1078)

@000 VERY LOW certainty
(serious ROB, serious indireciness,
serious imprecision)
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ANTIOXIDANT
COMBINATIONS

N= 760 (3RCTs RCTs N=gibfr Pt

combined antioxidants) (MMN)1 tablt/ day for tLive birth (QR 2,59, 95% (]
Showelletal, N0[4] P =womenwithsubfetlity en flf]‘:;dﬁ 1521044} N= 7% 3RCTy
(SRMA) Inception—April  undergoing MAR e b 000" VERY LOW certany "
2013 and updated in | = antioxidant combinations 2 sachets/ dar for (serious ROB, very serious '
Seplember 2019. C = placebo with folic acid, no Y monihs / inconsistency, very serious

Efatlr_nm;_ ﬂ ' imprecision)

= live birth

(Placebo or o treatment)
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VITAMINS
VITAMIN B COMPLEX

N=7760 (63 RCTs; IRCT N=102for [ Vitamin B complex
Bcomplex vitamins) (30 mg Bo, 400 meg folic
Showell et al,, 2020 [44] P =women with inferflity and acid, 30 meg B12, 1g
(SRMA) Inception—April  insulin-tesistant PCOS undergoing O, trimethylglycine, bmg  Live birth rate NS (1 RCT, Flinical pregnancy N5 (1 RCTN=102) N

2013 and updated in VFor ICSI pyridoxak5-phosphate):  N=102)°
September 2019, I= vitamin b complex 1 tablet/day for 3 cycles
C =no treatment

0= live birth, clinical pregnancy (#00 mg folic actd)
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VITAMIN D

Showell et al., 2020 [44]
(SRMA) Inception—April
2013 and updated in
September 2019.

Meng et al., 2023 [45]
(SEMA)
Inception—March 2022

N= 7760 (63 RCTs; 2 RCTs, N =92 for
vitamin 1)

P =women with subfertility attending
fertility clinic, might/might not
undergo MAR

I=vitamin D

C = placebo

0 = live birth, clinical pregnancy,

adverse events

N=2352 (4 RCTs)

P = women with infertility undergoing
IVE 1CSL ET

| = vitamin D

(= placebo, sunflower seed oil,
standard or no treatment

0 = biochemical and clinical pregnancy,
miscarriage rate, multiple pregnancy

Vitamin D Live birth rate NS (1 RCT,
(Placeho) N=32)
Vitamin D
2000-600,000 IU
NR
(Placebo, sunflower seed oil,

standard or no treatment)

Biochemical pregnancy N5 (7 RCTs,
N=1483)

OO0 VERY LOW certainty (serious
ROB, very serious imprecision)

105t0211,9RCTs, N = 1677)
OO0 VERY LOW certainty (serious
ROB, very serious inconsistency, very
serious imprecision)

NA

Miscarriage rate N5 (7 RCTs,

N = 655)

000" VERY LOW certainty
(serious indirectness, very serious
imprecision)

Multiple pregnancy N5 (3 RCTs,
N=651)

000" VERY LOW certainty
(very serious ROB, very serious
inconsistency, very serious
imprecision)
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VITAMIN E
N=7760 (63 RCTs; 1 RCT N = 107 for
Showell et al 2020 44 ';,]mﬂg‘m?n il inferily undereoing. £ VM E4001U/day
[SRMA) Inception—April N / MG il hCG injection Live birth rate N5 (1 RCT, Clinical pregnancy N5 (1 RCT,
2013 and updated in ]D_” ]_Ifl - N=107)° N=107)* NA
September 2019. C’:;:;E:;mm (No treatment)
0 = live birth, clinical pregnancy
VITAMIN C
N=7760 (63 RCTs; 2 RCTs, N = 894 for
Showell et al., 2020 [44] ‘]rl']t—am?mi; with subfertility or I: Vitamin C/ ascorbic Clinical pregnancy N5 (2 RCT5, N=8%9)
(SRMA) Incephwﬁprﬂ endometriosis at fertility clinic acid 1-10g/day NR *i'?(":(":* VERY LUW oeﬂamtv (very NA
2013 and updated in 1= vitamin C / serious ROB, serious inconsistency,
September 2019, ; {Macebo, no treatment) very serious imprecision)

C = placebo/no treatment
0 = clinical pregnancy
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Reproductive BioMedicine Online, 2024: 48

REVIEW

Nutritional supplements and IVF:
an evidence-based approach

Roger J. Hart*

Division of Obstetrics and Gynascology, University of Western Australia, Perth, Western Australia, Australia.
Fertility Specialists of Western Australia and City Fertility Clinie, Claremont, Western Australia, Australia
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Omega-3 fatty
acids P~
Abodi et al. Systernatic review Irtake of foods as a Patients starting IVF, studies Mo synthesis of data undertaken U
(2022) 3RCT, 2 observational source of omega- 3 fatty included patients with BMI due to the heterogeneity of the
studies acids as assessed by 18—35 kg/m?, age 19— 42 years studies and risk of bias, although
food frequency ques- (n=731) all studies demonstrated a benefit
tionnaires, or supple- of omega-3 (either dietary or
mentation with omega- supplemental) on embryanic
3(1studytabletof 180 g development (1)

EPA + 120 g DHA/Day; 1
study a 6-week dietary
supplementation of
olive ail for cocking, an
olive oil-based

spread, + a daily drink
with 10 pg vitamin D
and 2 g omega-3) com-
pared with women with-
out a high intake of
omega-3, or when given
over 4—b& weeks
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. nutrients

Nutrients 2025, 17,1710 https:/ /dol.org/10.3390/nul7101710

Systematic Review

The Effect of Dietary Supplements on Male Infertility in Terms
of Pregnancy, Live Birth, and Sperm Parameters: A Systematic
Review and Meta-Analysis

Mette Peters Michaelsen I,E{D’ Michelle Poulsen 1@, Anne Ahrendt Bjerregaard 3'4@, Maria Borgstrom 3,
Lotte Kraglund Poulsen ® Maria Bach Chortsen ®, Sahra Gatten Henriksen © and Ulrik Schieler Kesmodel %*
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