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Milk Thistle (Silymarin) at a Glance

In fatty liver, silymarin lowered liver values in meta-analyses %3, but liver tissue in NASH did not improve in a placebo-controlled study °°. Under
tuberculosis drugs, it prevented liver damage in a meta-analysis °.

In diabetes, silymarin lowered fasting blood glucose, insulin and HbAlc in a meta-analysis 7, while a twelve-week controlled study found no difference °°.

In chronic hepatitis, the extract improved liver enzymes in a meta-analysis °, while in hepatitis C a clear advantage over comparison approaches was lacking
59

We evaluated 212 human studies on Milk Thistle (Silymarin), including 56 randomised controlled trials and 42 meta-analyses or systematic reviews; the
controlled studies include 3,909 participants in total. As of 7 October 2026.

1. What Is Milk Thistle (Silymarin)? Occurrence, Origin and Forms

Milk thistle (Silybum marianum) is a thistle-like plant in the daisy family. Its ripe fruits yield the extract silymarin, a mixture of flavonolignans. Traditionally the
plant is used for upper abdominal complaints and in connection with the liver.

Milk thistle grows in dry, sunny locations and is cultivated for its fruits. The ripe fruits are the part used, and the extract is made from them.

For the extract, the ripe fruits are harvested and extracted with solvents; the result is adjusted to a defined silymarin content. Studies examine, among other
things, standardized silymarin extracts, the single compound silibinin, a complex of silymarin and phosphatidylcholine, and silibinin-containing infusion
solutions.

Forms and Preparations Studied

» Whole or ground fruits (tea, powder)

« Standardized silymarin extract

« Silibinin (silybin) as a single compound
« Silymarin-phosphatidylcholine complex
= Silibinin infusion solution

= Other flavonolignans such as silychristin and silydianin
Not covered on this page:

= Other liver plants such as artichoke, dandelion and greater celandine
= Milk thistle seed oil pressed from the seeds, which is not obtained through silymarin extraction
» Combination products in which silymarin appears alongside other substances

« Silibinin as a laboratory reagent in cell experiments without reference to use in humans

2. What Does Milk Thistle (Silymarin) Do? Results by Area

AREA RESULT IN CONTROLLED STUDIES STRENGTH OF EVIDENCE STUDIES PARTICIPANTS
Liver values during drug treatment mostly improved high 7 meta-analyses - 6 controlled - 15 other 385
Non-alcoholic fatty liver disease mostly no difference high 5 meta-analyses - 7 controlled - 27 other 564

Diabetes and blood glucose mostly no difference moderate 3 meta-analyses - 2 controlled - 15 other m7

Chronic hepatitis mostly improved moderate 1 meta-analyses - 1 controlled - 6 other 11

Liver cirrhosis mostly no difference moderate 1 meta-analyses - 1 controlled - 7 other 11

Cancer (silibinin) reviews only low 1 meta-analyses - O controlled - 10 other 0

Death cap mushroom poisoning observational data only unclear 0 meta-analyses - 0 controlled - 10 other 0

Other investigations mostly improved high 14 meta-analyses - 36 controlled - 64 other 1,757

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
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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

Milk Thistle (Silymarin) and Liver Values During Drug Treatment: Human Studies

During treatment with tuberculosis drugs, silymarin in a meta-analysis of placebo-controlled studies preventively reduced the risk of liver damage as well as
ALT, AST and ALP ™. A small randomized study confirmed lower AST and ALP values after two weeks 7%. For drug-induced liver injury overall, however, a
larger meta-analysis found no confirmed effect . In children undergoing chemotherapy, a traditional fruit infusion lowered ALT more than silymarin °2.
Compared with placebo, controlled studies under chemotherapy found more favorable ALP and bilirubin values %’ and less liver fat accumulation on
ultrasound °°, and under fingolimod lower ALT and AST 7°. In children with leukemia undergoing maintenance therapy, ALT, AST, GGT and bilirubin
decreased slightly more than under placebo “°.

STUDY DESIGN - PARTICIPANTS PREPARATION - DOSE - DURATION - COMPARISON
2 Calderon et systematic review - 3,846 participants Silymarin supplements (extract); 140 mg to 420 mg; vs. Placebo or control in the included RCTs

al. 2023

3 Shahsavari meta-analysis - 3,545 participants Silymarin (Silybum marianum); low dose <400 mg vs. higher doses; <2 months vs. longer treatment; vs. Control or
etal. 2025

9 Huang et al. meta-analysis - 1,691 participants Silymarin (preparation, form and dose not reported); vs. Placebo

2024

5 Tao et al. meta-analysis - 1,198 participants Silymarin (extract, exact preparation not reported); not reported; prophylaxis until week 4 after treatment start; vs. |
2019

7 Brooks et al. systematic review - 785 participants Silymarin among several polyphenols tested; vs. Placebo or control, per trial

2026

2 meta-analysis - 549 participants Berberine-silymarin combination; vs. Control (placebo or other treatment)

Mohtashaminia

etal. 2024

a2 Stuzaty et systematic review Silymarin among 12 other natural products; vs. other natural products or placebo (not reported)

al. 2024

35 Rahimi- systematic review Silymarin (flavonoid complex); vs. Control groups of included clinical trials

Dehkordi et al.

2024

Further studies in this area: 38 40 41 45 47 70 74 77 95 103 105 134 138 157 158 163 165 178 182 185

Milk Thistle (Silymarin) and Non-Alcoholic Fatly Liver Disease: Human Studies

In non-alcoholic fatty liver, silymarin lowered ALT and AST compared with control in meta-analyses 3*33, A meta-analysis also found lower blood lipids and
less fat in liver tissue “. In a placebo-controlled study, by contrast, only GGT and liver stiffness decreased, not the transaminases °'. Compared with essential
phospholipids, silymarin performed worse for cholesterol, while liver values and fat did not differ “°. A randomized study found a better ultrasound
classification, but no difference in the NAFLD score ®’. A randomized controlled study on the silymarin extract Legalon® found no histological improvement
in NASH 56, Combinations with diet, lifestyle change or medications lowered transaminases in a meta-analysis; this applies only to the respective
combination °. A Cochrane review rates the ALT reduction by silymarin alone as very uncertain ©. The results are based mainly on blood values;
preparations, doses and comparison groups differ greatly, and an improvement of inflammation in liver tissue in NASH has not been demonstrated.

STUDY DESIGN - PARTICIPANTS PREPARATION - DOSE - DURATION - COMPARISON

2 Calderon systematic review - 3,846 participants Silymarin supplements (extract); 140 mg to 420 mg; vs. Placebo or control in the included RCTs
etal. 2023

3 meta-analysis - 3,545 participants Silymarin (Silybum marianum); low dose <400 mg vs. higher doses; <2 months vs. longer treatment; vs. Control or subg
Shahsavari

etal. 2025

4 Lietal meta-analysis - 2,375 participants Silymarin (milk thistle extract); vs. Control group (placebo/usual care)

2024

s Zhang et meta-analysis - 2,283 participants silymarin alone or in combination; vs. placebo, Mediterranean hypocaloric diet, medications, lifestyle modifications

al. 2025
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STUDY DESIGN - PARTICIPANTS PREPARATION - DOSE - DURATION - COMPARISON

6 Wang et systematic review - 2,069 participants Silymarin monotherapy or silymarin complex; Follow-up 4 to 48 weeks; vs. No intervention, placebo, or other interventi
al. 2025

8 Ranneh systematic review - 1,840 participants Silymarin as dietary supplement (one of eleven phenolic compounds); vs. Control/placebo (not specified)

etal. 2024

2 Huang et meta-analysis - 1,691 participants Silymarin (preparation, form and dose not reported); vs. Placebo

al. 2024

12 Zhang meta-analysis - 1,335 participants TCM combined with Silibinin capsules; vs. Silibinin alone

etal. 2024

Further studies in this area: 18 30 33 49 5156 66 67 90 92 99 100 104 118 132 133 135 143 148 149 150 152 155 158 159 160 161 169 177 178 182

Milk Thistle (Silymarin), Diabetes and Blood Glucose: Human Studies

For diabetes and blood sugar, meta-analyses on silymarin show predominantly favorable effects on blood sugar, fasting insulin and HbAlc. A meta-analysis
of controlled studies found lower fasting blood sugar, fasting insulin and HbAlc 7, and a meta-analysis on fatty liver found lower fasting insulin *. A
systematic review on silibinin relies predominantly on cell and animal studies °. This contrasts with a controlled study in diabetes in which a standardized

2223 or with nettle and frankincense 4

extract over twelve weeks did not change fasting blood sugar, HbAlc and blood lipids °°. Mixtures with berberine
lowered fasting blood sugar compared with placebo; this applies only to the respective mixture. The meta-analyses *” are especially robust; preparations

and doses differ, and the transferability to individual milk thistle products remains open.

STUDY DESIGN - PARTICIPANTS PREPARATION - DOSE - DURATION - COMPARISON

4 Lietal. meta-analysis - 2,375 participants Silymarin (milk thistle extract); vs. Control group (placebo/usual care)

2024

7 meta-analysis - 1,943 participants Silymarin (SIL) supplementation; vs. Silymarin-treated groups versus untreated counterparts

Mohammadi

etal. 2024

T Miao et meta-analysis - 1,337 participants Silymarin as one of several phytochemicals; vs. Placebo and other phytochemicals (resveratrol, curcumin, berberine
al. 2025

'8 Yin et al. meta-analysis - 673 participants Silymarin supplementation (Silybum marianum); not reported (subgroups by dosage); at least 4 weeks; vs. Placebo
2025

22 Fogacci meta-analysis - 497 participants Berberine and silymarin combination; vs. Placebo

etal. 2019

23 Toth et meta-analysis - 491 participants Fixed combination of Berberis aristata and Silybum marianum (Berberol); 3 months; vs. Placebo

al. 2020

30 Zare et review Silibinin, main component of silymarin from milk thistle seeds

al. 2024

9 Ferdowsi randomised controlled - 48 participants Silymarin capsules, 3x140 mg daily; three 140 mg silymarin capsules daily; 12 weeks; vs. Diet plan alone (control gro
etal. 2024

Further studies in this area: 91 140 145 153 155 170 173 174 178 183 184 188

Milk Thistle (Silymarin) and Chronic Hepatitis: Human Studies

In chronic hepatitis, a meta-analysis showed that a standardized silymarin extract improved liver enzymes in viral hepatitis °. A controlled study (not
randomized) found a greater ALT and AST reduction with silymarin tablets plus standard therapy than with standard therapy alone °°. In hepatitis C, silymarin
performed equal to spirulina for viral response and worse for ALT reduction in a randomized study °°. The findings are thus based on one meta-analysis and
two controlled studies with different preparations and endpoints. For chronic hepatitis C, there is therefore no clear advantage of silymarin over other
approaches; for chronic hepatitis B and other etiologies, the data situation is inconsistent.

STUDY DESIGN - PARTICIPANTS PREPARATION - DOSE - DURATION - COMPARISON

3 meta-analysis - 3,545 participants Silymarin (Silybum marianum); low dose <400 mg vs. higher doses; <2 months vs. longer treatment; vs. Control or subgrou

Shahsavari
etal. 2025

90 Amjad controlled - 141 participants Silymarin tablets plus standard care; 200 mg twice daily; 12 weeks; vs. standard care alone
etal. 2024

ih-research.com/en/knowledge/milk-thistle/ Page 4 of 14



INTERNATIONAL HEALTH RESEARCH

STUDY

127

Trifonov et
al. 2026

146 Cui et
al. 2026

158 Jaffar
etal. 2024

160

Dhande et
al. 2024

73 |slam
etal. 2021

182

Abenavoli
etal. 2018

DESIGN - PARTICIPANTS

case report - 1 participants

review

review

review

review

review

Milk Thistle (Silymarin)

PREPARATION - DOSE - DURATION - COMPARISON

Silymarin as part of supportive infusion therapy; vs. no control group

Silybin, active component of silymarin

Silymarin extract (Legalon®, Eurosil 85@)

Silymarin from milk thistle seeds

silymarin extract or silybin

Milk thistle fruits/silymarin, silybin as main component

Milk Thistle (Silymarin) and Liver Cirrhosis: Human Studies

In liver cirrhosis, a systematic review found lower AST and ALT values in three of six silymarin studies; side effects were rare '°. A non-randomized
controlled study in chronic liver diseases of various causes found no difference in encephalopathy, ascites, CTP class, and FibroScan values in addition to
standard therapy °°. It remains open whether standardized extract has a clinically relevant benefit in cirrhosis; the forms studied were standardized silymarin
extract, silymarin without further specification, and silibinin.

STUDY

19 Amini
etal.
2023

90

Amijad et
al. 2024

101
Huang

etal.
2024

146 Gy
etal.
2026

158

Jaffar et
al. 2024

160

Dhande
etal.
2024

73 |slam
etal.
2021

178

Gillessen
etal.
2020

DESIGN - PARTICIPANTS

systematic review - 613 participants

controlled - 141 participants

cohort study - 319 participants

review

review

review

review

review

Further studies in this area: '8?

PREPARATION - DOSE - DURATION - COMPARISON

Silymarin (preparation not specified); vs. Control/other treatment (not reported)

Silymarin tablets plus standard care; 200 mg twice daily; 12 weeks; vs. standard care alone

Silymarin added to antiviral therapy; at least 30 days of silymarin; vs. AVT alone (control cohort)

Silybin, active component of silymarin

Silymarin extract (Legalon®, Eurosil 85@)

Silymarin from milk thistle seeds

silymarin extract or silybin

silymarin extract, mostly Eurosil 85; vs. no uniform comparator (narrative review)

Milk Thistle (Silymarin) and Cancer (Silibinin): Human Studies

RESULT

AST and ALT: improved

hepatic encephalopathy

Overall mortality (1and

transition from decomp

mortality rate: improvec

Liver function and histo

traditional use in liver di

liver-related deaths (po

On the effect on cancer diseases themselves, only observational data and reviews are available; the strength of evidence is low. A case series reports better
tolerability, quality of life and fewer neurological symptoms with silibinin in addition to standard therapy '°®. An observational study found better response
with a silibinin-containing dietary supplement in addition to chemotherapy in lung cancer, but no confirmed survival benefit '°°. An observational study on
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silymarin in addition to antiviral therapy found no difference in the incidence of liver cancer '°". Review articles on silymarin and silibinin in gastrointestinal
tumors rely predominantly on preclinical findings 7?72, The standardized extract, silibinin as a single substance, the silybin-phosphatidylcholine complex as
well as unspecified milk thistle preparations were studied; data on whole fruits or tea are lacking in this area.

STUDY DESIGN - PARTICIPANTS PREPARATION - DOSE - DURATION - COMPARISON

B lietal meta-analysis - 1,333 participants Silymarin (one included controlled trial); vs. Placebo or no additional therapy
2023

19T Huang cohort study - 319 participants Silymarin added to antiviral therapy; at least 30 days of silymarin; vs. AVT alone (control cohort)
etal.
2024

198 Roca case series - 86 participants silibinin in addition to standard treatment; April 2020 to April 2025 (observation period); vs. no control group, descriptive retr
etal.
2025
109 cohort study - 59 participants Oral nutraceutical containing silibinin plus nintedanib/docetaxel; vs. Cohort without silibinin supplementation
Bosch-
Barrera
etal.
2021
m case series - 51 participants Milk thistle (Silybum marianum); no product or silymarin extract specified; vs. VigiBase case reports compared with the litera
Pochet et
al. 2022
8 study - 15 participants Curcuminoids and silymarin, individually and in combination; 4 weeks
Elgendy

etal.

2025

122 yang case series - 7 participants Adjunctive silymarin alongside endoscopic surveillance; Median follow-up 38.0 months; vs. No control group
etal.
2026

144 study Siliphos, oral silybin-phosphatidylcholine complex
Lazzeroni
etal.

2020

Further studies in this area: 14 172 173

Milk Thistle (Silymarin) and Death Cap Mushroom Poisoning: Human Studies

On death cap mushroom poisoning, no controlled studies are available; the assessment is based on observational data and review articles. A systematic
evaluation of case reports found higher survival rates with silibinin or penicillin alone as well as with combinations with N-acetylcysteine than with purely
supportive treatment °. In confirmed poisoning, the differences were not significant '®. An observational study with oral silymarin found no differences in
hospital mortality, acute liver failure, and hospital length of stay '°2. A case series with silibinin infusion and penicillin describes less treatment failure with the
combination than with silibinin alone "°6. A single-arm study with silibinin infusion, fluid administration, and octreotide reports frequent recovery without
transplantation; silibinin predicted survival, N-acetylcysteine and activated charcoal did not '%7. A review article considers the benefit in liver diseases
including mushroom poisoning as not yet proven despite encouraging preclinical data '®2. Since the data come predominantly from uncontrolled
observations and the preparations examined — silibinin infusion, oral extract, combinations — are not comparable, no reliable statement can be derived from
them.

STUDY DESIGN - PARTICIPANTS PREPARATION - DOSE - DURATION - COMPARISON
6 Tan et al. systematic review - 877 participants Silibinin (SIL), partly with N-acetylcysteine and/or benzylpenicillin; vs. silibinin, penicillin, NAC combinations vs. supf
2022

102 cohort study - 255 participants Oral silymarin; vs. Silymarin group vs. non-silymarin group

Tangsuwanaruk

etal. 2026

196 pluholucky case series - 141 participants silibinin infusion, partly with penicillin; vs. penicillin + silibinin versus silibinin alone

etal. 2022

197 Mitchell et study - 99 participants Intravenous silibinin plus hydration, octreotide, N-acetylcysteine, charcoal; vs. Single-arm study, no control group
al. 2026

19 Ma et al. cohort study - 9 participants Standard care with silibinin, N-acetylcysteine, dehydration; percutaneous or endoscopic biliary drainage in 5 patient:
2026
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STUDY DESIGN - PARTICIPANTS PREPARATION - DOSE - DURATION - COMPARISON
126 Frass et al. case series - 2 participants silibinin as hepatoprotective agent within conventional care, plus adjunctive classical homeopathy; vs. no control arn
2014

131 Murad et al. case report - 1 participants silibinin plus activated charcoal and N-acetylcysteine; vs. no comparison (case report)

2024

139 Weinhard et case report silibinin, together with N-acetylcysteine; vs. no comparator; course after treatment

al. 2025

Further studies in this area: 68 182

Milk Thistle (Silymarin): Further Outcomes in Studies

In this area, very different endpoints were examined, predominantly with standardized silymarin extract, and additionally with silibinin as a single substance,
nanomicelles, cream, and combination preparations. Controlled studies found less oxidative stress with silymarin 7°’2, a lower CRP after bypass surgery ©°,
and more HDL and fewer triglycerides 72. In emergency patients with oxygen deficiency, silymarin lowered liver enzymes more than placebo 8. A
randomized split-face study in melasma found fewer side effects with silymarin cream than with hydroquinone and no confirmed difference in lightening 7%.
Many results in this area are based on small, partly non-randomized studies. Mixtures with berberine lowered blood lipids in meta-analyses; this cannot be
attributed to silymarin alone 2223, A systematic review on antioxidants in melasma describes silymarin as effective with few side effects 2°. Forms examined
were standardized extract, silibinin, and topical and nanomicellar preparations.

STUDY DESIGN - PARTICIPANTS PREPARATION - DOSE - DURATION - COMPARISON
1 Osadnik et meta-analysis - 13,062 participants Silymarin among other LDL-C-lowering nutraceuticals; vs. Placebo/no intervention and other nutraceuticals

al. 2022

3 meta-analysis - 3,545 participants Silymarin (Silybum marianum); low dose <400 mg vs. higher doses; <2 months vs. longer treatment; vs. Control or sut
Shahsavari

etal. 2025

6 Wang et systematic review - 2,069 participants Silymarin monotherapy or silymarin complex; Follow-up 4 to 48 weeks; vs. No intervention, placebo, or other interven
al. 2025

7 meta-analysis - 1,943 participants Silymarin (SIL) supplementation; vs. Silymarin-treated groups versus untreated counterparts

Mohammadi

etal. 2024

10 Zhong et meta-analysis - 1,626 participants Antioxidant supplements, including silymarin; vs. Control/placebo in 21 RCTs

al. 2025

4 Wang et meta-analysis - 1,221 participants Silibinin capsules; vs. Non-Silibinin group

al. 2025

7 Brooks et systematic review - 785 participants Silymarin among several polyphenols tested; vs. Placebo or control, per trial

al. 2026

20 Que etal. meta-analysis - 562 participants Silymarin, calendula or aloe vera; vs. Standard medication or placebo

2024

Further studies in this area: 22 23 24 25 26 27 28 29 30 31 34 35 36 37 39 40 42 43 47 50 51 53 55 56 58 60 6162 63 65 66 67 69 70 7172 73 75 76 78 79 80 81 82 83 84 86 87 88 89 90 93 94

96 97 98 101 107 110 111 112 113 114 115 116 117 118 120 121 123 124 125 128 129 130 136 137 139 140 141 142 147 151 153 156 162 163 164 166 167 170 171 173 174 175 176 179 180 181 182 183 184 185 186 187 189

4. How Is Milk Thistle (Silymarin) Dosed? Preparation, Dose and Duration in Studies

The studies predominantly tested standardized silymarin extracts (partly as named commercial preparations, partly nanomicellar or as a cream) as well as
silibinin as a single substance, alongside milk thistle fruit powder extract and the silybin-phosphatidylcholine complex. Larger controlled studies on whole or
ground fruits (tea, powder) are lacking; individual topicals used milk thistle ointment without a further specified extract. Strikingly many studies examined
combination preparations in which silymarin was combined with other components; their results apply only to the respective mixture, not to silymarin alone.

PREPARATION OR

DOSE DURATION
FORM

Heptex® capsules: low: one capsule; high: two capsules 36 weeks
200 mg Phyllanthus

niruri + 100 mg

Silybum marianum

powdered extract
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PREPARATION OR
FORM

Oral silymarin
capsules or syrup

SPS tablets: Silybum
marianum, Pueraria
lobata, Salvia
miltiorrhiza
(BYHEALTH)

Silymarin (extract,
form not specified)

silibinin meglumine
tablets plus
tenofovir, plus
Ganshuang granules
in treatment group

Silymarin 150 mg
twice daily vs.
essential
phospholipids 825
mg twice daily

Silybum marianum
ointment, topical

Silymarin
(standardized
extract, alone)

Silymarin
(comparator arm)
vs. Naqu Fawakeh
fruit infusion

Silymarin alone or
with cholecalciferol

Zeta Colest: milk
thistle dry extract
87.5 mg with 70 mg
silymarin, combined

Silybum marianum
extract capsules

Legalon®
(standardized
silymarin extract,
Rottapharm|Madaus,
Mylan)

Nutraceutical blend
(NSupple) vs.
silymarin-enriched
blend
(NSupple_Silybum)

Silymarin
(standardized
extract)

DOSE

70 mg capsule twice daily or syrup three times daily (50 mg/5 ml)

3 tablets per dose, twice daily; each tablet ~23.0 mg silybin, 11.4 mg puerarin, 10.9 mg salvianolic acid

140 mg daily

silymarin 150 mg b.i.d.

twice daily, fingertip size, 10 days

103.2 mg/d

5 mL (<30 kg) or 10 mL (=30 kg), three times daily

Silymarin 480 mg for 3 months; cholecalciferol 50,000 IU/week for 8 weeks

1 pill/evening for 8 weeks

400 mg/d

420 mg or 700 mg three times daily

140 mg twice daily

Milk Thistle (Silymarin)

DURATION

9 months, monthly assessment

24 weeks

6 weeks, assessments at baseline, 3 and 6 w

12 and 24 weeks

six months

10 days

24 weeks

8 weeks

3 months follow-up

8 weeks after 8-week stabilization diet

12 weeks

48 weeks (assessment at 48-50 weeks)

90 days

12 weeks

5. Is Milk Thistle (Silymarin) Safe? Side Effects in Studies

The tolerability of silymarin is predominantly described as good; mostly only mild complaints such as gastrointestinal reactions or insomnia were reported
1419354347 ' A meta-analysis on fatty liver found adverse effects more frequently under silymarin, especially gastrointestinal complaints °. A possible bleeding
risk with simultaneous intake of anticoagulants is also reported °.
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STUDY REPORTED SIDE EFFECTS

5 Zhang et al. 2025 silymarin increased adverse effect rate (RR 1.98); mostly gastrointestinal
6 Wang et al. 2025 Serious adverse events Peto OR 1.55; non-serious RR 1.29

4 Wang et al. 2025 Only mild gastrointestinal reactions and insomnia

5 Tao et al. 2019 adverse events similar to placebo

7 Brooks et al. 2026 Intervention adverse events generally mild

'8 Yin et al. 2025 not reported

9 Amini et al. 2023 no or negligible side effects reported

23 T6th et al. 2020 Safe; no increase in ALT, AST, creatine kinase

25 Liang et al. 2025 serious adverse events, among products most frequently associated with SAEs
26 sarkar et al. 2025 Silymarin: minimal adverse effects

35 Rahimi-Dehkordi et al. 2024 No serious side effects at investigated dosage

39 Hatfield et al. 2022 Bleeding risk with anticoagulants

6. What Remains Open: Limits of the Evidence

» The tested preparations (standardized extract, silibinin, complex, commercial preparations) and doses differ greatly, so results cannot be transferred to all
products.

« Controlled studies in humans are lacking for whole or ground fruits (tea, powder) and for milk thistle seed oil.

= An improvement of inflammation in liver tissue in NASH is not proven 5°; many endpoints are based only on blood values or ultrasound.

« Many results on combination preparations cannot be attributed to silymarin alone because other components were also studied.

« For several areas (mushroom poisoning, cancer), the data come predominantly from uncontrolled observations.

7. Bottom Line: What Is Established About Milk Thistle (Silymarin)

Milk thistle (Silybum marianum) provides with silymarin a mixture of flavonolignans that has been tested in many studies in humans. Liver values are best
studied: meta-analyses found lower transaminases in fatty liver and viral hepatitis *#, and less frequent liver damage under tuberculosis drugs *. In diabetes,
silymarin lowered fasting blood glucose, insulin and HbA1c in a meta-analysis 7, while a controlled single study found no difference ®°. Liver tissue in NASH
did not improve in a placebo-controlled study °°.

Many investigations also used combination preparations whose results apply only to the respective combination. Tolerability is mostly described as good; a
meta-analysis found adverse effects more frequently, especially gastrointestinal complaints °, and a bleeding risk is described under anticoagulants .

Frequently Asked Questions

How well has Milk Thistle (Silymarin) been studied in humans?

We evaluated 212 human studies on Milk Thistle (Silymarin), including 56 randomised controlled trials and 42 meta-analyses or systematic reviews; the
controlled studies include 3,909 participants in total. As of 7 October 2026.

Does Milk Thistle (Silymarin) help with liver values during drug treatment? What the studies show

We evaluated 7 meta-analyses or systematic reviews, 6 controlled studies and 15 further studies; the controlled studies include 385 participants in
total. Result of the controlled studies: mostly improved. Strength of evidence under our published rules: high. Sources: 23915

Does Milk Thistle (Silymarin) help with non-alcoholic fatty liver disease? What the studies show

We evaluated 5 meta-analyses or systematic reviews, 7 controlled studies and 27 further studies; the controlled studies include 564 participants in
total. Result of the controlled studies: mostly no difference. Strength of evidence under our published rules: high. Sources: 234°
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Does Milk Thistle (Silymarin) help with diabetes and blood glucose? What the studies show

We evaluated 3 meta-analyses or systematic reviews, 2 controlled studies and 15 further studies; the controlled studies include 117 participants in total.
Result of the controlled studies: mostly no difference. Strength of evidence under our published rules: moderate. Sources: 47'""®

Does Milk Thistle (Silymarin) help with chronic hepatitis? What the studies show

We evaluated one meta-analysis or systematic review, one controlled study and 6 further studies; the controlled studies include 141 participants in
total. Result of the controlled studies: mostly improved. Strength of evidence under our published rules: moderate. Sources: 390127146

Does Milk Thistle (Silymarin) help with liver cirrhosis? What the studies show

We evaluated one meta-analysis or systematic review, one controlled study and 7 further studies; the controlled studies include 141 participants in total.
Result of the controlled studies: mostly no difference. Strength of evidence under our published rules: moderate. Sources: 1990101146

Does Milk Thistle (Silymarin) help with cancer (silibinin)? What the studies show

We evaluated one meta-analysis or systematic review and 10 further studies. There are no controlled studies yet, only reviews; the strength of

evidence is therefore low at most. Sources: '¥101108109

Which milk thistle forms were tested in the studies?

Standardized silymarin extracts were most frequently studied, partly as named commercial preparations or nanomicellar formulations. In addition,
silibinin as a single substance, the silybin-phosphatidylcholine complex and milk thistle fruit powder extracts were used. Larger controlled studies on
tea or powder from the whole fruits are lacking.

What do the studies show in non-alcoholic fatty liver disease?

Meta-analyses found lower transaminases in fatty liver >33 as well as lower triglycerides and more HDL “*3. A placebo-controlled study, by contrast,

found an advantage only for GGT and liver stiffness °'. Liver fat and fatty liver scores improved in a meta-analysis #, while in two randomized studies
liver fat content remained without difference #°°.

How safe is the intake?
The tolerability of silymarin is predominantly described as good, with mostly mild complaints such as gastrointestinal reactions or insomnia 419354347,
The studies on liver cirrhosis also reported no or hardly any side effects '°. A meta-analysis on fatty liver, however, found adverse effects more

frequently, especially gastrointestinal complaints °; with simultaneous intake of anticoagulants, a bleeding risk is described 3°.

Does this also apply to combination preparations with other substances?

No. Many studies tested silymarin together with other components such as berberine, alpha-lipoic acid or other plant extracts. Their results apply only
to the respective mixture and cannot be attributed to silymarin alone 2'222354646885 gtatements on the effect of silymarin alone are based on studies
with standardized extract or silibinin without other active substances.

What is known about chronic hepatitis and liver cirrhosis?
In chronic hepatitis, a standardized silymarin extract improved liver enzymes in a meta-analysis °, but in hepatitis C silymarin showed no clear

advantage over other approaches °°. In liver cirrhosis, three of six silymarin studies in an overview found lower liver enzymes '°; a controlled study
found no difference in complications such as ascites and in fibrosis values °°.

ih-research.com/en/knowledge/milk-thistle/ Page 10 of 14



INTERNATIONAL HEALTH RESEARCH

Sources

-

N

w

IS

o

o

~

©

20

2

=

22

23

24

25

26

27

28

29

30

A network meta-analysis on the comparative effect of nutraceuticals on lipid profile in adults
Osadnik T, Gotawski M, Lewandowski P, Morze J, Osadnik K, Pawlas N et al. - 2022

Impact of Silymarin Supplements on Liver Enzyme Levels: A Systematic Review
Calderon Martinez E, Herrera D, Mogan S, Hameed Z, Jangda AA, Khan TJ et al. - 2023

Are alterations needed in Silybum marianum (Silymarin) administration practices? A novel
outlook and meta-analysis on randomized trials targeting liver injury

Shahsavari K, Ardekani SS, Ardekani MRS, Esfahani MM, Kazemizadeh H, Jamialahmadi T et
al. - 2025

Administration of silymarin in NAFLD/NASH: A systematic review and meta-analysis
LiS, DuanF, LiS, LuB- 2024

Efficacy of different interventions for nonalcoholic fatty liver disease: A meta-analysis of
lifestyle modifications, silymarin, and medications

Zhang Z, Li S, Sun J - 2025

Silymarin for adults with metabolic dysfunction-associated steatotic liver disease

Wang C, Shang Y, Kanaan G, Chai L, Li H, Qi X - 2025

Impacts of Supplementation with Silymarin on Cardiovascular Risk Factors: A Systematic
Review and Dose-Response Meta-Analysis

Mohammadi S, Asbaghi O, Afrisham R, Farrokhi V, Jadidi Y, Mofidi F et al. - 2024

Polyphenol Intervention Ameliorates Non-Alcoholic Fatty Liver Disease: An Updated
Comprehensive Systematic Review
Ranneh Y, Bedir AS, Abu-Elsaoud AM, Al Raish S - 2024

The Effectiveness of Curcumin, Resveratrol, and Silymarin on MASLD: A Systematic Review
and Meta-Analysis
Huang Q, An Z, Xin X, Gou X, Tian X, Hu Y et al. - 2024

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

Clinical Efficacy of Curcumin, Resveratrol, Silymarin, and Berberine on Cardio-Metabolic Risk
Factors Among Patients With Type 2 Diabetes Mellitus: A Systemic Review and Bayesian
Network Meta-Analysis

Miao R, Zhang B, Zhou D, Kang M, Tian J, Zhao L et al. - 2025

Efficacy of traditional Chinese medicine combined with Silibinin on nonalcoholic fatty liver
disease: A meta-analysis and systematic review

Zhang X, Jiang Z, Jin X, Zhou Q - 2024

Primary prevention of cardiotoxicity in paediatric cancer patients receiving anthracyclines:
systematic review and meta-analysis of efficacy and safety profiles

Li J, Lee ARYB, Chen CK, Koo C, Lee MX, Sia C - 2023

Evidence construction of Silibinin capsules against alcoholic liver disease based on a meta-
analysis and systematic review

Wang Y, Yang W, Yang Y, Liu X, Peng L, Huang Q et al. - 2025

Prophylactic Therapy of Silymarin (Milk Thistle) on Antituberculosis Drug-Induced Liver
Injury: A Meta-Analysis of Randomized Controlled Trials

Tao L, Qu X, Zhang Y, Song Y, Zhang SX - 2019

Amanitin intoxication: effects of therapies on clinical outcomes - a review of 40 years of

reported cases
Tan JL, Stam J, van den Berg AP, van Rheenen PF, Dekkers BGJ, Touw DJ - 2022

The Effect of Polyphenol Supplementation in People with Sclerosis: A Sy
Review of Clinical Trials

Brooks L, Farid AFBA, Poobalan A, Johnstone A, Myint PK - 2026
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Effects of silymarin on insulin resistance and
analysis of randomized controlled trials
Yin'S, ZhuF, Liu Y, Chen Q - 2025

The effect of medicinal plants on cirrhosis: A systematic review of clinical trials
Amini S, Bagherniya M, Butler AE, Askari G, Sahebkar A - 2023
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Evaluation of the effect of herbal agents as management of radiodermatitis in breast cancer
patients: A systematic review and meta-analysis
Que S, Ma X, Yang T, He J - 2024

Effects berberine-silymarin on liver enzymes: A systematic review and meta-analysis of
randomized controlled trials
Mohtashaminia F, Amini MR, Shab-Bidar S, djafarian k - 2024

Metabolic effect of berberine-silymarin association: A meta-analysis of randomized, double-
blind, placebo-controlled clinical trials
Fogacci F, Grassi D, Rizzo M, Cicero AFG - 2019

The Effects of a Fixed Combination of Berberis aristata and Silybum marianum on
Dyslipidaemia - A Meta-analysis and Systematic Review
Téth B, Németh D, Sods A, Hegyi P, Pham-Dobor G, Varga O et al. - 2020

Coadministration of silymarin with iron chelators in transfusion-dependent B-thalassemia
patients: a sy review and meta ysis for effect on iron overload
Darvishi-Khezri H, Naderisorki M, Zahedi M, Mortazavi P, Tajik F, Nasirzadeh A et al. - 2021

Safety Considerations for Natural Products with Adaf
Activities
Liang CJW, Woerdenbag HJ, Ekhart C, Vitalone A, van Hunsel FPAM - 2025
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Role of Antioxidants in Melasma: A Systematic Review
Sarkar R, Sahu A - 2025

Nephroprotective Effects of Silymarin: A Systematic Review and Meta-Analysis
Frounchi N, Mahmoodpoor F, Zakavi SS, Eyvazova K, Yagubova S, Ardalan M et al. - 2025

Effects of silymarin supplementation on liver and kidney functions: A systematic review and
dose-response meta-analysis
Mohammadi S, Ashtary-Larky D, Asbaghi O, Farrokhi V, Jadidi Y, Mofidi F et al. - 2024

The effects of silymarin consumption on inflammation and oxidative stress in adults: a
systematic review and meta-analysis
Bahari H, Shahraki Jazinaki M, Rashidmayvan M, Taheri S, Amini MR, Malekahmadi M - 2024

Silibinin as a major component of milk thistle seed provides promising influences against
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Cost-effectiveness of dietary supplement ingredients versus generic statins for LDL
reduction
White CM, Sedensky A, Sicignano D, Galli KJ - 2024

Natural Products as Hepatoprotective Agents-A Comprehensive Review of Clinical Trials
Stuzaty P, Pasko P, Galanty A - 2024

Effects of silymarin use on liver enzymes and metabolic factors in metabolic dysfunction-
associated steatotic liver disease: a systematic review and meta-analysis
Malik A, Malik M, Qureshi S - 2024

Efficacy and Mechanisms of Silybum Marianum, Silymarin, and Silibinin on Rheumatoid
Arthritis and Osteoarthritis Symptoms: A Systematic Review
Ghahfarrokhi SH, Heidari-Soureshjani S, Sherwin CMT, Azadegan-Dehkordi Z - 2024

The Effects and Safety of Silymarin on B-thalassemia in Children and Adolescents: A
Systematic Review based on Clinical Trial Studies
Rahimi-Dehkordi N, Heidari-Soureshjani S, Sherwin CMT - 2024

The Impact of Antioxidants on Vitiligo and Melasma: A Scoping Review and Meta-Analysis
Speeckaert R, Bulat V, Speeckaert MM, van Geel N - 2023

The Radioprotective Potentials of Silymarin/Sil n Against Radiotherapy- Induced
Toxicities: A Systematic Review of Clinical and Experimental Studies

Latacela GA, Ramaiah P, Ramaiah P, Patra I, Jalil AT, Gupta R et al. - 2023
Pharmacological agents for the prevention of colistin-induced nephrotoxicity
Mirjalili M, Mirzaei E, Vazin A - 2022

Dietary supplements and bleeding

Hatfield J, Saad S, Housewright C - 2022

Systematic review of pharmacokinetics and potential pharmacokinetic interactions of
flavonolignans from silymarin
Tvrdy V, Pourova J, Jirkovsky E, Kfen V, Valentova K, Mladénka P - 2021

Effect of silymarin on biochemical indicators in patients with liver disease: Systematic review
with meta-analysis
de Avelar CR, Pereira EM, de Farias Costa PR, de Jesus RP, de Oliveira LPM - 2017

Systematic review of complementary and alternative medicine treatments in inflammatory
bowel diseases
Langhorst J, Wulfert H, Lauche R, Klose P, Cramer H, Dobos GJ et al. - 2015

Adverse effects of herbal medicines: an overview of systematic reviews
Posadzki P, Watson LK, Ernst E - 2013

The activity of a herbal medicinal product of Phyllanthus niruri and Silybum marianum
powdered extracts (Heptex®) in patients with apparent risk factors for nonalcoholic
steatohepatitis: a phase Il, multicentered, randomized, double-blind, placebo-controlled
clinical trial

Shaker MK, Hassany M, Eysa B, Adel A, Zidan A, Mohamed S - 2025

Effect of oral silymarin on liver function in pediatric acute lymphoblastic leukemia in the
maintenance phase: a double-blind randomized clinical trial
Eghbali A, Sadeghian M, Ghasemi A, Afzal RR, Eghbali A, Ghaffari K - 2024

Effects of Silybum marianum, Pueraria lobate, combined with Salvia miltiorrhiza tablets on
non-alcoholic fatty liver disease in adults: A triple-blind, randomized, placebo-controlled
clinical trial

Li BY, Xi Y, Liu YP, Wang D, Wang C, Chen CG et al. - 2024

The hepatorenal protective effects of silymarin in cancer patients receiving chemotherapy: a
randomized, placebo-controlled trial
Erfanian SS, Ansari H, Javanmard SH, Amini Z, Hajigholami A - 2024

Clinical study of ganshuang granule combined with tenofovir in the treatment of chronic
hepatitis B complicated with nonalcoholic fatty liver disease
SuC, Yang Q - 2022

Sylimarin &lt;i&gt;Versus&lt;/i&gt; Essential Phospholipids in ic A iated
Liver Disease (MASLD) - A Prospective Comparative Randomized Trial
Manuc T, Preda CM, Istratescu D, Gheorghe L, Cerban R, Ester C et al. - 2024

Evaluation the effect of Silybum marianum ointment on episiotomy wound healing and pain
intensity in primiparous women: a randomized triple blind clinical trial
Toomari E, Hajian S, Mojab F, Omidkhah T, Nasiri M - 2021

Silymarin decreases liver stiffness associated with gut microbiota in patients with metabolic
dysfunction-associated steatotic liver carar ized, double-blind, placebo-
controlled trial

Jin'Y, Wang X, Chen K, Chen Y, Zhou L, Zeng Y et al. - 2024

Efficacy of a traditional persian fruit infusion (Naqu Fawakeh) versus silymarin in reducing
chemotherapy-induced hepatotoxicity in pediatric ALL: A triple-blind randomized clinical trial
Ettehadi F, Zekavat OR, Tavakkoli A, Namjoyan F, Sayadi M, Vazani Y - 2025

Evaluation of efficacy of cholecalciferol and silymarin in improving lower urinary tract
symptoms of benign prostatic hyperplasia: A double-blind, randomized, controlled trial
Valipour R, Narouie B, Momeni H, Radpour N, Torabinavid P, Momeni A et al. - 2024

Effect of dietary supplementation with a new nutraceutical formulation on cardiometabolic
risk factors: a double-blind, placebo-controlled, randomized clinical study
Fogacci F, Giovannini M, D'Addato S, Grandi E, Cicero AFG - 2023

Evaluation of the effect of Silybum marianum extract on menopausal symptoms: A
randomized, double-blind placebo-controlled trial
Saberi Z, Gorji N, Gorji N, Memariani Z, Moeini R, Shirafkan H et al. - 2020

Silymarin in non-cirrhotics with non-alcoholic steatohepatitis: A randomized, double-blind,
placebo controlled trial
Navarro VJ, Belle SH, D'Amato M, Adfhal N, Brunt EM, Fried MW et al. - 2019

Nutraceutical Blends Promote Weight Loss, Inflammation Reduction, and Better Sleep: The
Role of Faecalibacterium prausnitzii in Overweight Adults-A Double-Blind Trial
Santamarina AB, Filho VN, de Freitas JA, Franco LAM, Martins RC, Fonseca JV et al. - 2025

A randomized trial assessing the efficacy of Silymarin on endometrioma-related
manifestations
Mirzaei N, Jahanian Sadatmahalleh S, Rouholamin S, Nasiri M - 2022

Spirulina platensis versus silymarin in the treatment of chronic hepatitis C virus infection. A
pilot randomized, comparative clinical trial
Yakoot M, Salem A - 2012
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Promising efficacy of oral nano-silymarin formulation on prevention of vancomycin-induced
nephrotoxicity: a randomized, triple-blinded, placebo-controlled clinical trial
Soleimani V, Khodashahi R, Arian M, Tavanaee A, Omidkhoda N, Karimi G et al. - 2026

Evaluation of the Effect of Cichorium intybus L. on the Liver Enzymes in Burn Patients: A
Randomized Double-Blind Clinical Trial
Keshavarzi A, Akrami R, Zarshenas MM, Zareie S, Ghadimi T, Najafi A et al. - 2024

Evaluation of Oral Nano-Silymarin Formulation Efficacy in the Prevention of Hand-Foot
Syndrome and Neuropathy Induced by XELOX or m-FOLFOX6 Regimens in Metastatic
Colorectal Cancer: A Triple-Blinded, Randomized Clinical Trial

Karbasforooshan H, Rahimi H, Arasteh O, Allahyari A, Varmaghani M, Jannati M et al. - 2024

Effect of Silybum Marianum on Reduction of Chemotherapy-Induced Peripheral Neurotoxicity
with Cisplatin
Gholami AH, Ansari H, Dadkhah A - 2024

Silymarin, Olibanum, and Nettle, A Mixed Herbal Formulation in the Treatment of Type Il
Diabetes: A Randomized, Double-Blind, Placebo-Controlled, Clinical Trial
Khalili N, Fereydoonzadeh R, Mohtashami R, Mehrzadi S, Heydari M, Huseini HF - 2017

The impact of Silymarin on improvement of platelet abnormalities in patients with severe
preeclampsia
Baghbahadorani FK, Miraj S - 2016

Effect of silymarin on liver size and nonalcoholic fatty liver disease in morbidly obese
patients: A randomized double-blind clinical trial
Atarodi H, Pazouki A, Gholizadeh B, Karami R, Kabir A, Sadri G et al. - 2022

Effect of 8 Weeks milk thistle powder (silymarin extract) supplementation on fatty liver
disease in patients candidates for bariatric surgery
Mirhashemi SH, Hakakzadeh A, Yeganeh FE, Oshidari B, Rezaee SP - 2022

A Randomized Controlled Trial of a Herbal Compound for Improving Metabolic Parameters in
Diabetic Patients with Uncontrolled Dyslipidemia
Ghorbani A, Zarvandi M, Rakhshandeh H - 2019

Effect of silymarin on lipid profile and glycemic control in patients with type 2 diabetes
mellitus
Ferdowsi S, Shidfar F, Heidari |, Kashi M, Sohouli MH, Sarrafi Zadeh S - 2024

Antioxidative effects of silymarin on the reduction of liver complications of fingolimod in
patients with relapsing-remitting multiple sclerosis: A clinical trial study
Ghiasian M, Nafisi H, Ranjbar A, Mohammadi Y, Ataei S - 2021

Topical silymarin administration for prevention of acute radiodermatitis in breast cancer
patients: A randomized, double-blind, placebo-controlled clinical trial
Karbasforooshan H, Hosseini S, Elyasi S, Fani Pakdel A, Karimi G - 2019

Effects silymarin and rosuvastatin on amyloid-carriers level in dyslipidemic Alzheimer's
patients: A double-blind placebo-controlled randomized clinical trial
Rustamzadeh A, Sadigh N, Vahabi Z, Khamseh F, Mohebi N, Ghobadi Z et al. - 2024

Neurochemical Ameliorating of the Hippocampus in Dyslipidemic Alzheimer Patients
Following Silymarin; a Double-Blind Placebo-Controlled Randomized Clinical Trial
Rustamzadeh A, Sadigh N, Shabani R, Ahadi R, Vahabi Z, Shabani A et al. - 2023

The Effectiveness of Silymarin in the Prevention of Anti-tuberculosis Drug-induced
Hepatotoxicity: A Randomized Controlled Clinical Trial
Talebi A, Soltani R, Khorvash F, Jouabadi SM - 2023

Can we consider silymarin as a treatment option for vitiligo? A double-blind controlled
randomized clinical trial of phototherapy plus oral Silybum marianum product versus
phototherapy alone

Jowkar F, Godarzi H, Parvizi MM - 2020
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