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Introduction: Oxidative stress plays a central role in the pathophysiology of male
infertility, contributing to impaired sperm concentration, motility, morphology, and
DNA integrity. Astaxanthin, a potent antioxidant carotenoid, has been proposed as a
therapeutic agent for improving semen quality. However, clinical findings remain
inconsistent. This systematic review and meta-analysis aimed to evaluate the effects of
astaxanthin supplementation on conventional human semen morphology.

Methods: A systematic search of PubMed, Scopus, and Google Scholar was conducted
up to December 2025 according to PRISMA guidelines. Randomized controlled trials
evaluating the effects of astaxanthin supplementation on sperm morphology in adult men
were included. Weighted mean differences (WMDs) with 95% confidence intervals (Cls)
were calculated using a random-effects model based on changes from baseline. Between-
study heterogeneity was assessed using the 12 statistic.

Results: Four randomized controlled trials comprising 166 participants (86
interventions, 80 controls) met the inclusion criteria. Astaxanthin supplementation did
not significantly affect sperm morphology (WMD: 0.02; 95% CI: -0.51, 0.55).
Conclusion: Current evidence does not support a significant beneficial effect of
astaxanthin supplementation on conventional semen morphology in infertile men. Given
the limited number of trials and substantial heterogeneity, larger well-designed
randomized studies with standardized protocols and comprehensive reproductive
endpoints are warranted.

Keywords: Astaxanthin; Male infertility; Sperm morphology; Antioxidants; Meta-
analysis.
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Author’s Kind(s) of Change
Name Location Subjects(n) Health Condition Age Design Duration | Control | Astaxanthin Parameters
Intervention Control
(Year) (Dose)
30:
Astaxanthin
Combhaire Astaxanthin
(31.414.5) Randomized 3 Astaxanthin Sperm
etal. Belgium (n=19) Infertility Placebo 1.8+1.42 1.4+7.33
Placebo Trial months (16mg/day) Morphology
(2005)1 Palcebo
(33.245.6)
(n=11)
25:
Nurmawati Astaxanthin Primary or Astaxanthin
Randomized Sperm
etal. Indonesia (n=19) secondary 25.48+ 6.66 1 month Placebo (8mg/day) 0.94+0.39 0.174£1.75
Trial Morphology
(2019)@ Palcebo infertility
(n=6)
41:
Astaxanthin
Astaxanthin
Salih et al. (35.8+4.61) Randomized 3 ASX Sperm
Iran (n=21) Varicocele Placebo 0.45+0.58 0.4+1.66
(2024)8! Placebo Clinical Trial months (6mg/day) Morphology
Palcebo
(36.9+4.76)
(n=20)
72: Oligospermia
Astaxanthin
Astaxanthin with/without Randomized
Kumalic et (3545.2) 3 Astaxanthin Sperm
Slovenia (n=37) Astheno-or Double- Placebo -0.2+0.78 0.1+2.49
al. (2021)4 Placebo months (16mg/day) | Morphology
Palcebo Teratozoospermia Blind Trial
(36.4+5.5)
(n=35) (O£AT)
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