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Astaxanthin at a Glance

Malondialdehyde, a marker of oxidative damage, fell more strongly than under placebo in two randomized studies 3875; meta-analyses found no clear effect
1027.

Total antioxidant capacity in the blood rose more strongly than under placebo in two randomized studies 3876.

Fasting blood glucose and HbA1c fell compared with control in a meta-analysis in prediabetes and type 2 diabetes 2; another meta-analysis found no effect
29. HDL cholesterol rose in three meta-analyses 21529, while for LDL and total cholesterol they are inconsistent 2615.

After exertion, creatine kinase, a marker of muscle damage, was lower than under placebo in a meta-analysis; endurance performance did not improve there
10.

We evaluated 139 human studies on Astaxanthin, including 54 randomised controlled trials and 32 meta-analyses or systematic reviews; the controlled

studies include 2,957 participants in total. As of 5 October 2026.

1. What Is Astaxanthin? Occurrence, Origin and Forms

Astaxanthin is a red carotenoid of the xanthophyll group. It gives marine animals such as crabs, shrimp and salmon, as well as flamingo feathers, their pink

to red colour. It is sold as a dietary supplement in capsules, and in aquaculture it is used to pigment farmed fish.

Astaxanthin is formed in microalgae, above all in Haematococcus pluvialis, and in yeasts such as Xanthophyllomyces dendrorhous. Through the food chain it

accumulates in krill, shrimp, crabs and salmon; in humans it is studied as a dietary supplement.

For study material, astaxanthin is mostly obtained from cultivated Haematococcus pluvialis algae, and also from yeast fermentation and chemical synthesis.

What is tested are oil-based capsules with esterified or free astaxanthin, algal extracts, and occasionally preparations applied to the skin.

Forms and Preparations Studied

Algal extract from Haematococcus pluvialis

Astaxanthin from yeast fermentation

Synthetically produced astaxanthin

Esterified astaxanthin in an oil carrier

Free astaxanthin

Preparation for application to the skin

Not covered on this page:

Krill oil and fish oil as a whole: they contain astaxanthin but are mixtures of omega-3 fatty acids and further substances.

Other carotenoids such as beta-carotene, lutein, zeaxanthin and lycopene.

Canthaxanthin, a different carotenoid that is likewise used for pigmentation.

Astaxanthin as a feed additive in aquaculture when humans are not the subjects studied.

2. What Does Astaxanthin Do? Results by Area

AREA RESULT  IN  CONTROLLED  STUDIES STRENGTH  OF  EVIDENCE STUDIES PARTICIPANTS

Oxidative stress and inflammation mostly improved high 10 meta-analyses · 27 controlled · 22 other 1,198

Cardiometabolic markers mostly improved high 9 meta-analyses · 14 controlled · 13 other 810

Exercise and physical performance mostly improved high 3 meta-analyses · 12 controlled · 6 other 268

Skin mostly improved high 2 meta-analyses · 2 controlled · 6 other 88

Cognition mostly no difference moderate 2 meta-analyses · 2 controlled · 7 other 121

Eyes mostly improved low 0 meta-analyses · 1 controlled · 6 other 64

Tolerability and safety mostly no difference unclear 0 meta-analyses · 2 controlled · 15 other 45

Other investigations mixed high 7 meta-analyses · 14 controlled · 19 other 614
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How to read the table: counted are human studies whose results concern the area. “High” means at least one meta-analysis and two controlled studies

showing improvement, or at least three controlled studies of which three quarters show improvement, with at least 300 participants in total. “Moderate”

means at least two controlled studies showing improvement, as a majority, or one meta-analysis alongside controlled studies. “Low” means one controlled

study showing improvement. Where an area has no controlled study, the strength of evidence is at most “low” (result “reviews only” or “observational data

only”). Everything else is “unclear”. A study counts as showing improvement when at least half of its outcomes in this area improved. Reviews of

combination products do not count as meta-analyses; results that only describe side effects or shares of users do not count as an effect. The same study is

counted only once.

3. What the Studies Show in Detail

Astaxanthin, Oxidative Stress and Inflammation: Human Studies

Compared with placebo, malondialdehyde, a marker of lipid peroxidation, fell more strongly in two randomized studies: in heart failure and after exhaustive

cycling 3875. In the heart failure study, total antioxidant capacity and superoxide dismutase also rose more strongly than under placebo 38. In women with

PCOS, catalase and total antioxidant capacity rose more strongly than under placebo, while malondialdehyde and superoxide dismutase did not 76. In type 2

diabetes under metformin, superoxide dismutase and catalase rose more strongly than under placebo, while malondialdehyde did not differ 55. Another

randomized study found no difference from placebo for malondialdehyde 73, and a meta-analysis classifies the antioxidant effect overall as unclear 27.

Inflammatory markers fell more strongly than under placebo in two randomized studies: TNF-α in heart failure 36, interleukin-6 and TNF-α in pneumonia 37.

C-reactive protein fell in a meta-analysis only with a higher dose or longer intake 29. With dark chocolate in lycosome form, malondialdehyde and oxidized

LDL fell more markedly than with astaxanthin alone 65. It remains open in which patient groups and at which doses the effect occurs reliably; this requires

larger studies with uniform measures.

STUDY DESIGN  ·  PARTICIPANTS PREPARATION  ·  DOSE  ·  DURATION  ·  COMPARISON

1 Zhong

et al.

2025

meta-analysis · 1,626 participants Antioxidant supplementation, including astaxanthin; vs. Control (placebo/no supplementation)

3 Ma et

al. 2022

meta-analysis · 380 participants Astaxanthin supplementation (source not reported); at least 1 week; vs. Placebo

8 You et

al. 2026

meta-analysis · 188 participants Astaxanthin supplementation, source not reported; 4-28 mg per day; 4 days to 12 weeks; vs. Control group of included RCTs

9

Malcangi

et al.

2026

systematic review · 15 participants Astaxanthin (ASX) supplementation; vs. not reported (review)

10 Liu et

al. 2026

meta-analysis Oral astaxanthin supplementation; vs. Placebo or control

11

Paparozzi

et al.

2026

systematic review Astaxanthin as one of several carotenoids in a nutraceutical review; vs. different nutraceuticals compared with each other

12

Dehpahni

et al.

2026

meta-analysis Astaxanthin (origin, esterification and carrier not reported); vs. Placebo in the clinical trials

13 Wang

et al.

2026

systematic review Astaxanthin from Haematococcus pluvialis, dietary supplement

Further studies in this area: 14 21 22 27 29 35 36 37 38 42 45 46 48 49 51 53 54 55 56 57 61 63 66 68 72 73 75 76 77 78 79 82 90 95 102 103 104 105 107 108 109 110 112 115 116 118 119 121 126 127

128

Astaxanthin and Cardiometabolic Markers: Human Studies

In prediabetes and type 2 diabetes, astaxanthin lowered fasting blood glucose, HbA1c, triglycerides, total and LDL cholesterol and raised HDL cholesterol

compared with control in a meta-analysis 2. In type 2 diabetes, two randomized studies with the same design found lower blood glucose, HbA1c and blood

lipid levels than under placebo 5152. In women with PCOS, fasting blood glucose, insulin resistance and LDL cholesterol decreased in a placebo-controlled

study, while HDL cholesterol increased 48. In coronary heart disease, however, blood glucose levels did not differ from placebo 54. For blood lipids, the meta-

analyses are inconsistent: HDL cholesterol increased in three of them 21529. LDL cholesterol decreased in two reviews 25, while three others found no effect

on LDL and total cholesterol 61529. Body weight and body mass index did not change in two meta-analyses 219. Combinations with red yeast rice, berberine,

policosanol, folic acid and coenzyme Q10 lowered LDL cholesterol, also in addition to a statin; this does not allow any statement about astaxanthin alone
3032. It remains open whether the better laboratory values translate into fewer cardiovascular events; studies with such endpoints are still pending.
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STUDY DESIGN  ·  PARTICIPANTS PREPARATION  ·  DOSE  ·  DURATION  ·  COMPARISON RESUL

2

Molani-

Gol et al.

2026

meta-analysis · 403 participants Astaxanthin supplementation (origin/esterification not reported); vs. Control group Fastin

5 Leung

et al.

2022

systematic review · 321 participants Astaxanthin (source, esterification, dose not reported); vs. Control groups of included RCTs Total c

6

Ursoniu

et al.

2015

meta-analysis · 280 participants Oral astaxanthin supplementation; vs. Control group (117 participants) Total c

9

Malcangi

et al.

2026

systematic review · 15 participants Astaxanthin (ASX) supplementation; vs. not reported (review) Endot

13 Wang

et al.

2026

systematic review Astaxanthin from Haematococcus pluvialis, dietary supplement insulin

15

Fornari

et al.

2025

meta-analysis Astaxanthin supplement, source not stated; 6-24 mg/d, analyzed 6-20 mg/d; vs. Control groups of included RCTs HDL c

19

Laurindo

et al.

2025

meta-analysis Astaxanthin dietary supplement; dose-response assessed, not specified; vs. Control groups Body 

20 Wan

et al.

2024

meta-analysis Antioxidant functional lipid supplements, including astaxanthin; vs. Placebo LDL c

Further studies in this area: 21 25 29 30 35 36 38 42 43 44 47 48 49 51 54 62 67 85 89 95 102 108 109 110 118 123 127 128

Astaxanthin, Exercise and Physical Performance: Human Studies

The most consistent finding is on recovery: in a meta-analysis of randomized studies, creatine kinase, a marker of muscle damage, was lower after exertion

than under placebo 10. Randomized studies showed the same in young soccer players and after exhaustive cycling 6675. For performance, the meta-analyses

are inconsistent: one found better physical performance when taken together with training 4. A larger meta-analysis, by contrast, found no improvement in

maximum oxygen uptake, time trial performance or maximum performance 10. In small randomized studies with cyclists, astaxanthin shortened the time trial

time and lengthened the time to exhaustion 7475. In older nursing home residents, the walking distance in the six-minute walk test was greater than under

placebo 82. Fat burning during cycling was higher than under placebo in two randomized studies 7174, but not in another 73. An algal extract with astaxanthin

and lutein did not reduce muscle damage after strength training 83; a crossover study with strength athletes also found no difference from placebo 85. It

remains open whether the better recovery values translate into noticeably faster regeneration.

STUDY DESIGN  ·  PARTICIPANTS PREPARATION  ·  DOSE  ·  DURATION  ·  COMPARISON

4 Liu et al.

2024

meta-analysis · 346 participants Dietary astaxanthin supplement, source not reported; Subgroup analysis: dose ≥ 20 mg; 8–12 weeks; subgroup analy

9 Malcangi

et al. 2026

systematic review · 15 participants Astaxanthin (ASX) supplementation; vs. not reported (review)

10 Liu et al.

2026

meta-analysis Oral astaxanthin supplementation; vs. Placebo or control

62 Liu et al.

2021

randomised controlled · 42 participants Astaxanthin formulation (source not stated); 3 months; vs. Placebo during endurance training

63 Baralic et

al. 2015

randomised controlled · 40 participants Astaxanthin (Asx); 4 mg Asx; 90 days; vs. Placebo

66

Djordjevic et

al. 2012

randomised controlled · 32 participants Astaxanthin (Asx) supplementation; 90 days; vs. placebo, double-blind randomized
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STUDY DESIGN  ·  PARTICIPANTS PREPARATION  ·  DOSE  ·  DURATION  ·  COMPARISON

70

Fleischmann

et al. 2019

randomised controlled · 22 participants Astaxanthin (ATX), source not stated; 12 mg/day per os; 30 days; vs. placebo (PLA), randomized double blind

71 Barker et

al. 2026

randomised controlled · 20 participants Astaxanthin (AX), source/esterification not stated; 12 mg per day; 2 weeks supplementation, 2-week washout; vs. pla

Further studies in this area: 73 74 75 82 83 84 85 94 95 110 117 121 124

Astaxanthin and Skin: Human Studies

In a small randomized study, skin tolerated more UV light until redness and lost less moisture when irradiated under astaxanthin than under placebo 69. In a

placebo-controlled study with women in Japan, wrinkles and skin moisture worsened over the autumn months only under placebo, not under astaxanthin 79.

Suspicion: A systematic review sees advantages for skin structure, wrinkles, moisture and UV protection; many of the included studies were small and

company-funded 26. A combination with collagen hydrolysate improved elasticity and water loss of facial skin compared with placebo, but does not allow

any statement about astaxanthin alone 80. It remains open whether the protective effect is confirmed in larger studies and outside Japan.

STUDY DESIGN  ·  PARTICIPANTS PREPARATION  ·  DOSE  ·  DURATION  ·  COMPARISON

16 Yang et al.

2025

meta-analysis Oral dietary supplements, including astaxanthin; typically ≤ 24 weeks; vs. Placebo

18 Natarelli

et al. 2025

systematic review Dietary supplements incl. astaxanthin, carotenoids, polyphenols; vs. various supplements or controls

21

Frumuzachi

et al. 2024

systematic review Chocolate enriched/fortified with bioactive components, including co-crystalized astaxanthin; Chocolate intake 5 to 

26 Ng et al.

2021

systematic review Astaxanthin supplementation (source not stated); 3 to 6 mg/d; vs. Placebo in six randomized, double-blind trials; ma

69 Ito et al.

2018

randomised controlled · 23 participants capsule with 4 mg algal astaxanthin; 4 mg astaxanthin daily; 9 weeks of supplementation (10-week study); vs. place

79 Tominaga

et al. 2017

controlled · 65 participants Oral astaxanthin, source not stated; 6 mg or 12 mg daily; 16 weeks; vs. Placebo

101

Tominaga et

al. 2012

study Astaxanthin from Haematococcus pluvialis, oral and topical; 6 mg/day oral; 2 ml (78.9 μM) topical daily; 8 weeks (wo

114

Januszewski

et al. 2023

review Astaxanthin as a nutritional supplement

Further studies in this area: 116 118

Astaxanthin and Cognition: Human Studies

In healthy older adults with forgetfulness, individual cognitive tests improved with Haematococcus algae extract, without a confirmed difference from

placebo 34. A meta-analysis found no effect on reaction time and only a borderline effect on cognitive accuracy 4. Clearer advantages over placebo were

shown by combinations: with tocotrienols for memory 59, with Bacopa, lycopene and vitamin B12 in the Trail-Making Test and for verbal fluency 40. In

athletically active young women, after mental fatigue, reaction time and speed in two tasks improved only with astaxanthin, not with placebo 81. Hypothesis:

A review of older people sees indications of better cognition that are not statistically confirmed 23. For astaxanthin alone, larger studies with memory tests as

the primary aim are needed.

STUDY DESIGN  ·  PARTICIPANTS PREPARATION  ·  DOSE  ·  DURATION  ·  COMPARISON

4 Liu et

al.

2024

meta-analysis · 346 participants Dietary astaxanthin supplement, source not reported; Subgroup analysis: dose ≥ 20 mg; 8–12 weeks; subgroup analysis >

23

Utomo

et al.

2024

systematic review astaxanthin supplementation (source not stated)
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STUDY DESIGN  ·  PARTICIPANTS PREPARATION  ·  DOSE  ·  DURATION  ·  COMPARISON

24

Martini

et al.

2022

systematic review Carotenoids, including astaxanthin, lutein, lycopene

28

Nouchi

et al.

2020

systematic review Oral carotenoid intake (lutein, astaxanthin); 10 mg lutein per day (astaxanthin dose not reported); twelve months (lutein); v

34

Katagiri

et al.

2012

randomised controlled · 96 participants Capsule with astaxanthin-rich Haematococcus pluvialis extract; 6 mg or 12 mg astaxanthin per day; 12 weeks; vs. Placebo

81

Barker

et al.

2025

controlled · 25 participants Astaxanthin or placebo; 12 mg/day; 4 weeks; vs. Placebo

106 N et

al.

2026

review Astaxanthin, fucoxanthin and canthaxanthin (marine xanthophylls)

111

Cunha

et al.

2024

review Astaxanthin from Haematococcus pluvialis

Further studies in this area: 113 116 118

Astaxanthin and Eyes: Human Studies

In schoolchildren with eye strain from screens, astaxanthin in a randomized study reduced complaints and visual fatigue more than placebo; visual acuity

and accommodation did not change 45. A mixture with anthocyanin and lutein improved pupil response and focusing complaints in adults with screen fatigue

compared with placebo 58. In dry eye, an antioxidant mixture with anthocyanosides, vitamins and herbal extracts improved the overall impression compared

with placebo, but sicca complaints did not differ 60. Without a comparison group, in people of middle and older age with dry eye, complaints and tear film

stability improved under algae extract from Haematococcus pluvialis 91. It remains open whether the findings of the mixtures are due to astaxanthin or to the

combination partners.

STUDY DESIGN  ·  PARTICIPANTS PREPARATION  ·  DOSE  ·  DURATION  ·  COMPARISON

17

Martinez-

Perez et

al. 2025

systematic review Nutritional supplementation with carotenoids, including astaxanthin; vs. Placebo or active controls

24 Martini

et al.

2022

systematic review Carotenoids, including astaxanthin, lutein, lycopene

45 Hecht

et al.

2025

randomised controlled · 64 participants Astaxanthin (AstaReal®) soft capsule; 4 mg daily; 84 days; vs. Placebo, double-blind randomized

91 Tian et

al. 2021

study · 60 participants Astaxanthin tablets (Weihong Haematococcus Pluvialis Astaxanthin); 6 mg orally twice daily; 30 ± 2 days; vs. no contro

93 Hsu et

al. 2023

study · 34 participants Lutein/DHA complex with 30 mg astaxanthin from red algae extract; 30 mg astaxanthin (red algae extract) daily; 12 wee

100

D'Aloisio

et al.

2022

case-control study Oral nutritional supplement with astaxanthin, bromelain, vitamin D3, folic acid, lutein, and antioxidants; at least 6 months

118

Donoso

et al.

2021

review Astaxanthin (origin, esterification, dose not stated)
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Astaxanthin, Tolerability and Safety: Human Studies

Under astaxanthin alone, in controlled studies neither side effects nor differences in safety values compared with placebo were noted 34454988. In

pneumonia, astaxanthin as an addition to standard therapy was safe and well tolerated 37. Two systematic reviews report no serious adverse events or

notable laboratory findings 2326. Mixed preparations with astaxanthin, for example with krill oil and hyaluronic acid or with red yeast rice and berberine, were

also well tolerated 3133. Data on intake for more than a few months are still pending.

STUDY DESIGN  ·  PARTICIPANTS PREPARATION  ·  DOSE  ·  DURATION  ·  COMPARISON

23

Utomo

et al.

2024

systematic review astaxanthin supplementation (source not stated)

26 Ng et

al. 2021

systematic review Astaxanthin supplementation (source not stated); 3 to 6 mg/d; vs. Placebo in six randomized, double-blind trials; manufa

34

Katagiri

et al.

2012

randomised controlled · 96 participants Capsule with astaxanthin-rich Haematococcus pluvialis extract; 6 mg or 12 mg astaxanthin per day; 12 weeks; vs. Placeb

37

Youssef

et al.

2025

randomised controlled · 80 participants Astaxanthin (ASX) as adjunct to standard antibiotic therapy; 12 mg/day; 7 days; vs. Placebo in addition to standard antibio

45

Hecht

et al.

2025

randomised controlled · 64 participants Astaxanthin (AstaReal®) soft capsule; 4 mg daily; 84 days; vs. Placebo, double-blind randomized

49

Urakaze

et al.

2021

randomised controlled · 53 participants astaxanthin or placebo, source not stated; 12 mg astaxanthin once daily; 12 weeks; vs. placebo, randomized controlled

64

Spiller

et al.

2003

randomised controlled · 35 participants Algal extract (H. pluvialis) in safflower oil gelcaps; 6 mg astaxanthin/day (3 gelcaps of 2 mg); 8 weeks; vs. Placebo (safflo

75 Tsao

et al.

2025

randomised controlled · 10 participants oral astaxanthin, source not stated; 28 mg/day; 4 days; vs. placebo

Further studies in this area: 78 88 92 96 102 122 123 127 128

Astaxanthin: Further Outcomes in Studies

In women with PCOS before artificial fertilization, the proportion of mature eggs was higher than under placebo in two randomized studies 5676. In one of

them, the proportion of high-quality embryos also increased 76. A meta-analysis confirms the higher maturation proportion; pregnancy rates did not differ

either there or in the randomized study 2276. In men with impaired sperm quality, astaxanthin did not change any semen parameter in a randomized study 39.

In rheumatoid arthritis, disease activity fell more than under placebo 46, in pneumonia, severity scores improved in addition to standard therapy 37. In knee or

hip osteoarthritis, a mixed preparation of krill oil, astaxanthin and hyaluronic acid relieved joint pain more than placebo 31. These findings each come from

individual small studies and need independent replication.

STUDY DESIGN  ·  PARTICIPANTS PREPARATION  ·  DOSE  ·  DURATION  ·  COMPARISON

1 Zhong et

al. 2025

meta-analysis · 1,626 participants Antioxidant supplementation, including astaxanthin; vs. Control (placebo/no supplementation)

4 Liu et al.

2024

meta-analysis · 346 participants Dietary astaxanthin supplement, source not reported; Subgroup analysis: dose ≥ 20 mg; 8–12 weeks; subgroup analysis > 

7 Arefpour

et al. 2024

meta-analysis · 196 participants Astaxanthin supplement, source not reported; 6 to 12 mg/day; 4 to 48 weeks; vs. placebo group

9 Malcangi

et al. 2026

systematic review · 15 participants Astaxanthin (ASX) supplementation; vs. not reported (review)

12

Dehpahni

et al. 2026

meta-analysis Astaxanthin (origin, esterification and carrier not reported); vs. Placebo in the clinical trials
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STUDY DESIGN  ·  PARTICIPANTS PREPARATION  ·  DOSE  ·  DURATION  ·  COMPARISON

13 Wang et

al. 2026

systematic review Astaxanthin from Haematococcus pluvialis, dietary supplement

14

Rodrigues

et al. 2025

meta-analysis Astaxanthin supplementation (source not stated); variable, not specified in abstract; not reported in abstract; vs. Control g

21

Frumuzachi

et al. 2024

systematic review Chocolate enriched/fortified with bioactive components, including co-crystalized astaxanthin; Chocolate intake 5 to 101 g p

Further studies in this area: 22 24 36 37 38 39 46 50 53 54 56 70 76 86 87 88 90 92 94 97 98 99 103 104 108 109 110 116 118 120 125 129

4. How Is Astaxanthin Dosed? Preparation, Dose and Duration in Studies

The studies used predominantly oral astaxanthin capsules, some with algal extract from Haematococcus pluvialis or extract from Paracoccus

carotinifaciens, some without stated origin. Individual investigations tested combination preparations, for example with lutein, tocotrienols, krill oil, collagen

or dark chocolate. Origin and esterification of the astaxanthin are not reported in many studies; the doses are shown in the table.

PREPARATION  OR  FORM DOSE DURATION STUDY

FlexPro MD (krill oil, astaxanthin, hyaluronic acid) once daily 12 weeks 31

Armolipid Plus (red yeast rice, policosanol, berberine, folic acid, coenzyme Q10,

astaxanthin) plus low-dose statin

— 3 months 32

Armolipid Plus (nutraceutical mixture containing astaxanthin) — 3 months, then 12 months combination 33

Capsule with astaxanthin-rich Haematococcus pluvialis extract 6 mg or 12 mg astaxanthin per day 12 weeks 34

astaxanthin supplementation (source not stated) 8 mg/day 8 weeks 35

Astaxanthin 20 mg/day or placebo, double-blind 20 mg/day 8 weeks 36

Astaxanthin (ASX) as adjunct to standard antibiotic therapy 12 mg/day 7 days 37

astaxanthin capsules (source not stated) 20 mg/day 8 weeks 38

Oral astaxanthin, source not stated 16 mg daily 3 months 39

Antioxidant mix containing bacopa, lycopene, astaxanthin, and vitamin B12 — 8 weeks, once daily 40

Nutraceutical-combined pill containing astaxanthin 0.5 mg Astaxanthin 0.5 mg daily 12 months 41

oral astaxanthin (source not stated) 10 mg/day 12 weeks 42

astaxanthin capsule or placebo 20 mg/d daily 12 weeks 43

Astaxanthin capsule or placebo 20 mg/day 12 weeks 44

Astaxanthin (AstaReal®) soft capsule 4 mg daily 84 days 45

5. Is Astaxanthin Safe? Side Effects in Studies

In placebo-controlled studies with astaxanthin alone, no side effects or differences in safety values were observed 344549. In a study on a combination

preparation of krill oil, astaxanthin and hyaluronic acid, fewer participants reported adverse events than under placebo; gastrointestinal complaints were

most common in both groups 31. Long-term data are still pending, because the studies were mostly small and lasted from a few weeks to months.

STUDY REPORTED  SIDE  EFFECTS

7 Arefpour et al. 2024 not reported

14 Rodrigues et al. 2025 Long-term safety and benefits stated as needing further study

16 Yang et al. 2025 All oral supplements safe during study period

23 Utomo et al. 2024 no unwanted issues on physical and laboratory examinations
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STUDY REPORTED  SIDE  EFFECTS

26 Ng et al. 2021 No serious adverse events reported

31 Hill et al. 2023 Adverse events 4% vs. 16% placebo, mostly gastrointestinal

32 Marazzi et al. 2017 6 patients (3 per group) dropped out due to myalgia

33 Marazzi et al. 2015 no important undesirable effects

34 Katagiri et al. 2012 No adverse effects observed

37 Youssef et al. 2025 ASX was safe and well-tolerated

41 Marazzi et al. 2011 No differences in safety parameters; well tolerated

45 Hecht et al. 2025 no significant differences in safety variables

6. What Remains Open: Limits of the Evidence

Origin and esterification of the astaxanthin are not reported in many studies; which form is most effective remains open.

Many controlled studies are small and short, which limits the transferability of the results.

Some of the findings come from combination preparations and do not allow any statement about astaxanthin alone.

Most findings concern blood and measured values; for clinical endpoints such as pregnancy rate, the studies found no difference.

7. Bottom Line: What Is Established About Astaxanthin

Astaxanthin is a carotenoid from the xanthophyll group that is offered as a dietary supplement in capsules. The clearest evidence is for higher HDL

cholesterol and less muscle damage after exertion, and in prediabetes and diabetes also for better blood glucose levels. For oxidative stress, the results are

inconsistent; for skin, eyes and memory, the evidence comes from small studies and partly from combination preparations. Meta-analyses showed no effect

on body weight, maximum oxygen uptake and reaction time. The findings apply to the preparations studied, mostly capsules, often with algal extract from

Haematococcus pluvialis; combination preparations do not allow any statement about astaxanthin alone. Next, larger and longer studies with clearly

described preparations are needed that also capture clinical endpoints.

Frequently Asked Questions

How well has Astaxanthin been studied in humans?

We evaluated 139 human studies on Astaxanthin, including 54 randomised controlled trials and 32 meta-analyses or systematic reviews; the controlled

studies include 2,957 participants in total. As of 5 October 2026.

Does Astaxanthin help with oxidative stress and inflammation? What the studies show

We evaluated 10 meta-analyses or systematic reviews, 27 controlled studies and 22 further studies; the controlled studies include 1,198 participants in

total. Result of the controlled studies: mostly improved. Strength of evidence under our published rules: high. Sources: 1389

Does Astaxanthin help with cardiometabolic markers? What the studies show

We evaluated 9 meta-analyses or systematic reviews, 14 controlled studies and 13 further studies; the controlled studies include 810 participants in

total. Result of the controlled studies: mostly improved. Strength of evidence under our published rules: high. Sources: 2569

Does Astaxanthin help with exercise and physical performance? What the studies show

We evaluated 3 meta-analyses or systematic reviews, 12 controlled studies and 6 further studies; the controlled studies include 268 participants in

total. Result of the controlled studies: mostly improved. Strength of evidence under our published rules: high. Sources: 491062

Does Astaxanthin help with skin? What the studies show

We evaluated 2 meta-analyses or systematic reviews, 2 controlled studies and 6 further studies; the controlled studies include 88 participants in total.

Result of the controlled studies: mostly improved. Strength of evidence under our published rules: high. Sources: 16182126
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Does Astaxanthin help with cognition? What the studies show

We evaluated 2 meta-analyses or systematic reviews, 2 controlled studies and 7 further studies; the controlled studies include 121 participants in total.

Result of the controlled studies: mostly no difference. Strength of evidence under our published rules: moderate. Sources: 4232428

Does Astaxanthin help with eyes? What the studies show

We evaluated one controlled study and 6 further studies; the controlled studies include 64 participants in total. Result of the controlled studies: mostly

improved. Strength of evidence under our published rules: low. Sources: 17244591

What is astaxanthin?

Astaxanthin is a red carotenoid from the xanthophyll group. It colors marine animals such as crabs, shrimp and salmon as well as the feathers of

flamingos pink to red. As a dietary supplement it is offered in capsules, and in aquaculture it serves to pigment farmed fish.

What effects do studies in humans show?

Meta-analyses show higher HDL cholesterol, less muscle damage after exertion and, in prediabetes or diabetes, better blood glucose levels than under

control 21029. Meta-analyses found no effect on body weight, maximum oxygen uptake and reaction time 41019.

Which forms of astaxanthin were studied?

The studies used predominantly oral capsules, some with algal extract from Haematococcus pluvialis or extract from Paracoccus carotinifaciens, some

without stated origin. Individual investigations tested combination preparations, for example with lutein, tocotrienols, krill oil, collagen or dark

chocolate. Origin and esterification of the astaxanthin are not reported in many studies.

How well tolerated is astaxanthin?

In placebo-controlled studies with astaxanthin alone, no side effects or differences in safety values were noted 344549. In a study on a combination

preparation of krill oil, astaxanthin and hyaluronic acid, fewer participants reported adverse events than under placebo; the most common in both

groups were gastrointestinal complaints 31. Long-term data beyond several months are still pending.

What should be considered with combination preparations?

Many preparations combine astaxanthin with other substances, for example lutein, tocotrienols, krill oil or collagen; their results do not allow any

statement about astaxanthin alone. Thus the advantages over placebo for memory and eyes come predominantly from combinations, for example with

tocotrienols, bacopa or lutein 405859. A distinction must also be made between measured values in the blood or skin and clinically detectable endpoints.
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Sources

1 The effects of antioxidant supplementation on pain, oxidative stress markers, and clinical
pregnancy rate in women with endometriosis: a systematic review and meta-analysis of

randomized controlled trials

Zhong Y, Qiao X, Huang X, Li Y, Wang R, Liang J et al. · 2025

2 Effects of Astaxanthin Supplementation on Glycemic Control and Lipid Profile in Patients With
Prediabetes and Type 2 Diabetes: A Meta-Analysis of Randomized Controlled Trials

Molani-Gol R, Bohlouli Sardroudi S, Rafraf M · 2026

3 Astaxanthin supplementation mildly reduced oxidative stress and inflammation biomarkers: a
systematic review and meta-analysis of randomized controlled trials

Ma B, Lu J, Kang T, Zhu M, Xiong K, Wang J · 2022

4 Effects of Astaxanthin Supplementation on Fatigue, Motor Function and Cognition: A Meta-
Analysis of Randomized Controlled Trials

Liu C, Dong X, Jia J, Ha M · 2024

5 Astaxanthin Influence on Health Outcomes of Adults at Risk of Metabolic Syndrome: A
Systematic Review and Meta-Analysis

Leung LY, Chan SM, Tam HL, Wong ES · 2022

6 Lipid profile and glucose changes after supplementation with astaxanthin: a systematic
review and meta-analysis of randomized controlled trials

Ursoniu S, Sahebkar A, Serban MC, Banach M · 2015

7 The effects of astaxanthin supplementation on liver enzyme levels
Arefpour H, Rasaei N, Amini MR, Salavatizadeh M, Hashemi M, Makhtoomi M et al. · 2024

8 Effects of astaxanthin supplementation on exercise-induced oxidative stress: a systematic

review and meta-analysis of randomized controlled trials

You T, Peng K, Zhao K, Liu S, Sun F, Yu B et al. · 2026

9 The Role of Astaxanthin as an Antioxidant and Anti-Inflammatory Agent in Human Health: A

Systematic Review

Malcangi G, Inchingolo AM, Casamassima L, Trilli I, Ferrante L, Longo M et al. · 2026

10 The Effects of Astaxanthin Supplementation on Exercise Recovery Biomarkers and Exercise

Performance: A Systematic Review and Meta-Analysis

Liu S, Yao W, Wei Y, Azhati S, Wu Y, Zhong W et al. · 2026

11 Nutraceutical enhancement of paraoxonase 1 activity in chronic inflammation: A systematic
review of animal-based and plant-based nutraceuticals

Paparozzi J, Barroca C, Gogerdchian H, Girdler M, Akel M, Prashar S · 2026

12 A systematic review and meta-analysis of astaxanthin efficacy in male infertility: evidence
from clinical and preclinical studies

Dehpahni MF, Hoolari BB, Amidi F · 2026

13 Astaxanthin as a potential therapeutic agent in polycystic ovary syndrome: a review of its
antioxidant, anti-inflammatory, and metabolic mechanisms

Wang J, Yang Y, Wang Z, Liu C, Han Y, Wu X et al. · 2026

14 Exploring the benefits of astaxanthin as a functional food ingredient: Its effects on oxidative
stress and reproductive outcomes in women with PCOS - A systematic review and single-arm

meta-analysis of randomized clinical trials
Rodrigues VD, Boaro BL, Laurindo LF, Chagas EFB, de Lima EP, Laurindo LF et al. · 2025

15 Assessing the Effects of Moderate to High Dosage of Astaxanthin Supplementation on Lipid

Profile Parameters-A Systematic Review and Meta-Analysis of Randomized Controlled

Studies
Fornari Laurindo L, Dogani Rodrigues V, Penna Carneiro D, Sérgio Marangão Filho L, Pereira

ESBM, José Tofano R et al. · 2025

16 Effectiveness of dietary supplements for skin photoaging in healthy adults: a systematic
review and meta-analysis of randomized controlled trials

Yang Q, Li H, Zhang H, Ma L, Zhang X, Wu J · 2025

17 Nutritional Supplementation for Myopia Prevention and Control: A Systematic Review of
Randomized Controlled Trials

Martinez-Perez C, Oliveira AP · 2025

18 Oral Supplements and Photoprotection: A Systematic Review
Natarelli N, Aflatooni S, Stankiewicz K, Correa-Selm L, Sivamani RK · 2025

19 Therapeutic Potential of Astaxanthin for Body Weight Regulation: A Systematic Review and

Meta-Analysis with Dose-Response Assessment
Laurindo LF, Dogani Rodrigues V, Audi M, Lais Menegucci Zutin T, Longui Cabrini M, José

Rubira C et al. · 2025

20 Antioxidant Lipid Supplement on Cardiovascular Risk Factors: A Systematic Review and
Meta-Analysis

Wan S, Wu W, Zhang Y, He J, Wang X, An P et al. · 2024

21 A systematic review of randomized controlled trials on the health effects of chocolate

enriched/fortified/supplemented with functional components
Frumuzachi O, Babotă M, Tanase C, Mocan A · 2024

22 Effect of astaxanthin supplementation on female fertility and reproductive outcomes: a

systematic review and meta-analysis of clinical and animal studies
Maleki-Hajiagha A, Shafie A, Maajani K, Amidi F · 2024

23 Astaxanthin and improvement of dementia: A systematic review of current clinical trials

Utomo NP, Pinzon RT, Latumahina PK, Damayanti KRS · 2024

24 What Is the Current Direction of the Research on Carotenoids and Human Health? An
Overview of Registered Clinical Trials

Martini D, Negrini L, Marino M, Riso P, Del Bo C, Porrini M · 2022

25 The effects of astaxanthin supplementation on expression of microRNAs involved in
cardiovascular diseases: a systematic review of current evidence

Chaboksafar M, Fakhr L, Kheirouri S, Alizadeh M · 2022

26 Effects of Astaxanthin Supplementation on Skin Health: A Systematic Review of Clinical
Studies

Ng QX, De Deyn MLZQ, Loke W, Foo NX, Chan HW, Yeo WS · 2021

27 Effects of Astaxanthin Supplementation on Oxidative Stress
Wu D, Xu H, Chen J, Zhang L · 2020

28 Effects of Lutein and Astaxanthin Intake on the Improvement of Cognitive Functions among

Healthy Adults: A Systematic Review of Randomized Controlled Trials
Nouchi R, Suiko T, Kimura E, Takenaka H, Murakoshi M, Uchiyama A et al. · 2020

29 The effects of astaxanthin supplementation on obesity, blood pressure, CRP, glycemic
biomarkers, and lipid profile: A meta-analysis of randomized controlled trials

Xia W, Tang N, Kord-Varkaneh H, Low TY, Tan SC, Wu X et al. · 2020

30 The effects of a nutraceutical combination on plasma lipids and glucose: A systematic review

and meta-analysis of randomized controlled trials
Pirro M, Mannarino MR, Bianconi V, Simental-Mendía LE, Bagaglia F, Mannarino E et al. · 2016

31 A Multicenter, Randomized, Double-Blinded, Placebo-Controlled Clinical Trial to Evaluate the

Efficacy and Safety of a Krill Oil, Astaxanthin, and Oral Hyaluronic Acid Complex on Joint
Health in People with Mild Osteoarthritis

Hill WS, Dohnalek MH, Ha Y, Kim SJ, Jung JC, Kang SB · 2023

32 Comparison of Low-Dose Statin Versus Low-Dose Statin + Armolipid Plus in High-Intensity
Statin-Intolerant Patients With a Previous Coronary Event and Percutaneous Coronary

Intervention (ADHERENCE Trial)
Marazzi G, Campolongo G, Pelliccia F, Quattrino S, Vitale C, Cacciotti L et al. · 2017

33 Usefulness of Nutraceuticals (Armolipid Plus) Versus Ezetimibe and Combination in Statin-

Intolerant Patients With Dyslipidemia With Coronary Heart Disease

Marazzi G, Pelliccia F, Campolongo G, Quattrino S, Cacciotti L, Volterrani M et al. · 2015

34 Effects of astaxanthin-rich Haematococcus pluvialis extract on cognitive function: a

randomised, double-blind, placebo-controlled study

Katagiri M, Satoh A, Tsuji S, Shirasawa T · 2012

35 Redox-sensitive miRNAs and Humanin could mediate effects of exercise and astaxanthin on

oxidative stress and inflammation in type 2 diabetes

Basereh A, Khoramipour K, Hosseini N, HajHosseini M, Khodabakhshi A, Amirkhosravi L et al. ·
2025

36 The effect of astaxanthin supplementation on inflammatory markers, lipid profile, and

anthropometric indices in patients with heart failure: a randomized controlled trial
Ghotboddin Mohammadi S, Shafie D, Feizi A, Ahmadi AR, Bagherniya M, Kafeshani M · 2026

37 The anti-inflammatory and antioxidant effects of astaxanthin as an adjunctive therapy in

community-acquired pneumonia: a randomized controlled trial
Youssef FM, Ateyya H, Hanna Samy AE, Elmokadem EM · 2025

38 Impact of astaxanthin on oxidative markers, uric acid, and clinical symptoms in heart failure:

a randomized clinical trial
Mohammadi SG, Shafie D, Feizi A, Bagherniya M, Ahmadi AR, Kafeshani M · 2025

39 Effect of the oral intake of astaxanthin on semen parameters in patients with oligo-astheno-

teratozoospermia: a randomized double-blind placebo-controlled trial
Kumalic SI, Klun IV, Bokal EV, Pinter B · 2020

40 Improvement of Executive Function after Short-Term Administration of an Antioxidants Mix

Containing Bacopa, Lycopene, Astaxanthin and Vitamin B12: The BLAtwelve Study

Crosta F, Stefani A, Melani F, Fabrizzi P, Nizzardo A, Grassi D et al. · 2020

41 Long-term effects of nutraceuticals (berberine, red yeast rice, policosanol) in elderly

hypercholesterolemic patients

Marazzi G, Cacciotti L, Pelliccia F, Iaia L, Volterrani M, Caminiti G et al. · 2011

42 Astaxanthin improves fatty acid dysregulation in diabetes by controlling the AMPK-SIRT1

pathway

Taghiyar S, Pourrajab F, Aarabi MH · 2023

43 Astaxanthin Supplemented with High-Intensity Functional Training Decreases Adipokines
Levels and Cardiovascular Risk Factors in Men with Obesity

Saeidi A, Nouri-Habashi A, Razi O, Ataeinosrat A, Rahmani H, Mollabashi SS et al. · 2023

44 Astaxanthin Supplementation Augments the Benefits of CrossFit Workouts on Semaphorin 3C
and Other Adipokines in Males with Obesity

Supriya R, Shishvan SR, Kefayati M, Abednatanzi H, Razi O, Bagheri R et al. · 2023

45 Astaxanthin (AstaReal&lt;sup&gt;®&lt;/sup&gt;) Improved Acute and Chronic Digital Eye Strain
in Children: A Randomized Double-Blind Placebo-Controlled Trial

Hecht KA, Marwah M, Wood V, Nishida Y, Bach AE, Gerson J et al. · 2025

46 Astaxanthin supplement improves clinical outcomes, quality of life, and inflammatory factors
in patients with rheumatoid arthritis: a randomized clinical trial

Grigorian A, Tabatabaeyan A, Salesi M, Feizi A, Ahmadi AR, Kafeshani M · 2025

47 Exploring the Impact of Astaxanthin Supplementation in Conjunction with a 12-Week CrossFit
Training Regimen on Selected Adipo-Myokines Levels in Obese Males

Moqaddam MA, Nemati M, Dara MM, Hoteit M, Sadek Z, Ramezani A et al. · 2024

48 Astaxanthin supplementation impact on insulin resistance, lipid profile, blood pressure, and
oxidative stress in polycystic ovary syndrome patients: A triple-blind randomized clinical trial

Jabarpour M, Aleyasin A, Shabani Nashtaei M, Amidi F · 2024

49 The Beneficial Effects of Astaxanthin on Glucose Metabolism and Modified Low-Density

Lipoprotein in Healthy Volunteers and Subjects with Prediabetes
Urakaze M, Kobashi C, Satou Y, Shigeta K, Toshima M, Takagi M et al. · 2021

50 Astaxanthin Therapy in Women with Advanced Endometriosis: A Randomized Controlled Trial

with Exploratory Analysis of Endometrial Wnt/β-Catenin Signaling
Rostami S, Aleyasin A, Nekoonam S, Shafie A, Saedi M, Amidi F · 2026

51 Astaxanthin Modulates Inflammation in Type 2 Diabetes via Regulation of microRNAs,

Lysophosphatidylcholine, and α-Hydroxybutyrate
Sharifi-Rigi A, Zal F, Aarabi MH, Dehghani M, Roustaei Rad N, Taghiyar S · 2025

52 Anti-inflammatory effects of astaxanthin supplementation in the pathogenesis of diabetes

mellitus and its complications: Emphasis on the role of inflammation-related microRNAs,
lysophosphatidylcholine, and α-hydroxybutyrate in diabetic complications

Sharifi-Rigi A, Zal F, Aarabi M, Dehghani M, Rad NR, Taghiyar S · 2024

53 Astaxanthin ameliorates inflammation, oxidative stress, and reproductive outcomes in
endometriosis patients undergoing assisted reproduction: A randomized, triple-blind

placebo-controlled clinical trial

Rostami S, Alyasin A, Saedi M, Nekoonam S, Khodarahmian M, Moeini A et al. · 2023

54 Effects of Astaxanthin supplementation on selected metabolic parameters, anthropometric

indices, Sirtuin1 and TNF-α levels in patients with coronary artery disease: A randomized,

double-blind, placebo-controlled clinical trial
Heidari M, Chaboksafar M, Alizadeh M, Sohrabi B, Kheirouri S · 2023

55 Antioxidant effects of astaxanthin and metformin combined therapy in type 2 diabetes

mellitus patients: a randomized double-blind controlled clinical trial
Rad NR, Movahedian A, Feizi A, Aminorroaya A, Aarabi MH · 2022
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56 Exploratory pilot trial of astaxanthin supplementation in PCOS patients at risk of OHSS with

focus on RAGE-NFκB pathway
Maleki-Hajiagha A, Aleyasin A, Amidi F · 2026

57 The antioxidant and anti-inflammatory effects of astaxanthin supplementation on the

expression of miR-146a and miR-126 in patients with type 2 diabetes mellitus: A randomised,
double-blind, placebo-controlled clinical trial

Shokri-Mashhadi N, Tahmasebi M, Mohammadi-Asl J, Zakerkish M, Mohammadshahi M · 2021

58 Effects of anthocyanin, astaxanthin, and lutein on eye functions: a randomized, double-blind,
placebo-controlled study

Kizawa Y, Sekikawa T, Kageyama M, Tomobe H, Kobashi R, Yamada T · 2021

59 Cognitive function improvement with astaxanthin and tocotrienol intake: a randomized,
double-blind, placebo-controlled study

Sekikawa T, Kizawa Y, Li Y, Takara T · 2020

60 A randomized, double-blind, placebo-controlled study of oral antioxidant supplement therapy
in patients with dry eye syndrome

Huang JY, Yeh PT, Hou YC · 2016

61 Boosting Antioxidant Defense: The Effect of Astaxantin on Superoxidase Dismutase and

Malondialdehyde Reduction in Patients with Head and Neck Cancer Receiving Cisplatin
Chemotherapy

Aminullah Y, Naftali Z, Santosa D, Prajoko YW, Azam M, Susanto H et al. · 2024

62 Astaxanthin supplementation enhances metabolic adaptation with aerobic training in the
elderly

Liu SZ, Valencia AP, VanDoren MP, Shankland EG, Roshanravan B, Conley KE et al. · 2021

63 Effect of Astaxanthin Supplementation on Salivary IgA, Oxidative Stress, and Inflammation in
Young Soccer Players

Baralic I, Andjelkovic M, Djordjevic B, Dikic N, Radivojevic N, Suzin-Zivkovic V et al. · 2015

64 Safety of an astaxanthin-rich Haematococcus pluvialis algal extract: a randomized clinical
trial

Spiller GA, Dewell A · 2003

65 Markers of Hypoxia and Oxidative Stress in Aging Volunteers Ingesting Lycosomal
Formulation of Dark Chocolate Containing Astaxanthin

Petyaev IM, Klochkov VA, Chalyk NE, Pristensky DV, Chernyshova MP, Kyle NH et al. · 2018

66 Effect of astaxanthin supplementation on muscle damage and oxidative stress markers in
elite young soccer players

Djordjevic B, Baralic I, Kotur-Stevuljevic J, Stefanovic A, Ivanisevic J, Radivojevic N et al. ·

2012

67 Nutraceutical approach to moderate cardiometabolic risk: results of a randomized, double-

blind and crossover study with Armolipid Plus

Ruscica M, Gomaraschi M, Mombelli G, Macchi C, Bosisio R, Pazzucconi F et al. · 2014

68 Antioxidant effect of astaxanthin on phospholipid peroxidation in human erythrocytes
Nakagawa K, Kiko T, Miyazawa T, Carpentero Burdeos G, Kimura F, Satoh A et al. · 2011

69 The Protective Role of Astaxanthin for UV-Induced Skin Deterioration in Healthy People-A

Randomized, Double-Blind, Placebo-Controlled Trial
Ito N, Seki S, Ueda F · 2018

70 Asthaxanthin Improves Aerobic Exercise Recovery Without Affecting Heat Tolerance in

Humans
Fleischmann C, Horowitz M, Yanovich R, Raz H, Heled Y · 2019

71 Astaxanthin Supplementation Lowers Respiratory Exchange Ratio During Submaximal Cycling

in Females: A Randomized, Double-Blind, Placebo-Controlled Crossover Trial
Barker GA, Starkey JN, O'Neal EK, Waldman HS · 2026

72 Plasma carotenoid concentrations before and after supplementation with astaxanthin in

middle-aged and senior subjects
Miyazawa T, Nakagawa K, Kimura F, Satoh A, Miyazawa T · 2011

73 Astaxanthin Supplementation Increases Glutathione Concentrations but Does Not Impact Fat

Oxidation During Exercise in Active Young Men
McAllister MJ, Mettler JA, Patek K, Butawan M, Bloomer RJ · 2022

74 The effect of astaxanthin supplementation on performance and fat oxidation during a 40 km

cycling time trial

Brown DR, Warner AR, Deb SK, Gough LA, Sparks SA, McNaughton LR · 2021

75 Effect of astaxanthin supplementation on cycling performance, muscle damage biomarkers

and oxidative stress in young adults: a randomized controlled trial

Tsao JP, Wu PY, Kuo HT, Hong WH, Chen CC, Wang MY et al. · 2025
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