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Summary
Turmeric dietary supplement sales, which accounted for 
US$69 million in spending in 2016, have been increasing 
exponentially in the USA, making this one of the most 
popular botanical supplements sold in the USA. Herbal 
supplement use, which is generally regarded as safe 
by consumers, is not usually reported to healthcare 
providers. We reported here on a case of autoimmune 
hepatitis, occurring in a 71-year-old woman taking 
turmeric dietary supplements for the maintenance of 
cardiovascular health, which resolved rapidly following 
discontinuation of the turmeric supplements. Of 
particular note, turmeric use was not documented in the 
patient’s medical records and the potential causative role 
of the turmeric supplementation was ultimately identified 
by the patient rather than the healthcare providers. To 
our knowledge, this is the first documented report of 
turmeric supplement-induced autoimmune hepatitis.

Background
Non-vitamin, non-mineral natural product 
(NVNM) dietary supplements (DS), the most 
popular complementary medicine modality in the 
USA, are used by almost 20% of US adults.1 Of 
these, turmeric (Curcuma longa L) is one of the 
top selling DS, with exponentially increasing sales 
reaching US$69 million in 2016.2 NVNM DS use 
is even more prevalent in certain high-risk popu-
lations (eg, >60 years old, with multiple chronic 
diseases, and/or taking >3 medications),3 4 with 
use of turmeric DS, specifically, recently reported 
by one-third of US adults with rheumatoid arthritis 
(RA).5 Given the increased vulnerability of certain 
populations to possible side effects associated with 
NVNM DS use (eg, reports of diarrhoea, altered 
liver function and iron metabolism, and worsening 
heart conduction defects associated with turmeric 
DS consumption6), it is a particular concern that 
their use is frequently not reported to health profes-
sionals.7 8 Because federal oversight of supplement 
safety in the USA is primarily limited to a postmar-
keting assessment of reported adverse events,9–12 
recognition of supplement-related injuries is 
important for both individual and population-based 
safety outcomes. We discuss here a case of hepa-
totoxicity associated with turmeric supplement 
use, compatible with a diagnosis of drug-induced 
autoimmune hepatitis (DI-AIH). Importantly, the 
connection between turmeric supplement use and 
hepatotoxicity was hypothesised by the patient and 
not the treating clinicians; subsequent cessation of 

the turmeric supplement, which was not available 
for analysis, resulted in normalisation of the liver 
transaminases.

Case presentation
A 71-year-old woman presented to a gastroen-
terologist for the evaluation of asymptomatic 
transaminitis of unknown aetiology detected on a 
routine laboratory evaluation by her primary care 
physician. Her medical history was significant for 
hypothyroidism (likely Hashimoto’s), Raynaud’s 
syndrome, osteoarthritis, hypertension, dyslipi-
daemia, irritable bowel syndrome and diverticu-
losis. The patient denied alcohol use. Her family 
history was remarkable for a possible autoimmune 
disorder in a sibling diagnosed at 40 years of age 
with segmental mediolytic arteritis or polyarteritis 
nodosa. Current doses and types of medications 
and supplements (n=20), as documented in the 
medical record, had been unchanged for 1–2 years 
prior to the onset of transaminitis, remained stable 
through the period of transaminitis and subsequent 
recovery, and included amlodipine, metoprolol, 
atenolol, benazepril, levothyroxine, meloxicam, 
estradiol, loratadine, diphenhydramine, aspirin, 
calcium, vitamin D, a multi-vitamin, fish oil, a 
proprietary formulation of alpha-galactosidase and 
invertase, lysine, alfalfa powder, glucosamine with 
chondroitin, a proprietary high fibre supplement 
and a proprietary formulation containing vitamins, 
minerals and grape seed extract. While lengthy, 
this list was notable for the absence of a ‘low cost’ 
turmeric DS that the patient had purchased at a 
local DS retail store and begun using, as per labelled 
recommendations, 8 months prior to transaminitis 
testing with the goal of maintaining cardiovascular 
health after reading a news report of beneficial 
turmeric effects in stroke.13 Prior to the onset of 
transaminitis, the patient’s laboratory testing had 
been remarkable for a slight isolated elevation in 
alanine transaminase (ALT 58, with normal <40) 
attributed to use of statin-containing red yeast rice, 
which had been discontinued. She also had dyslipi-
daemia characterised by hypercholesterolaemia and 
elevated  low-density lipoprotein  (LDL), although 
these laboratory values would later normalise 
during the 15-month period of transaminitis.

Investigations
ALT and aspartate aminotransferase (AST) levels 
(figure  1) were first assayed and noted to be 
elevated on routine testing 33 weeks after start 
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of the turmeric DS, and peaked at eight or four times the 
upper limit of normal (ULN), respectively, 44–52 weeks after 
the initiation of turmeric use. Lactate dehydrogenase (LDH) 
levels were slightly elevated during this period (243–251 U/L, 
ULN 214 U/L). A diagnostic evaluation initiated 35–40 weeks 
after the start of turmeric DS revealed elevated titres of peri-
nuclear anti-neutrophil cytoplasmic antibody (P-ANCA) with 
an atypical pattern (1:320 and 1:160, with normal <1:20) 
and actin smooth-muscle antibody (63 U and 67 U, with 
normal 0–19). Antinuclear antibody (ANA), myeloperoxi-
dase antibody (MPO), proteinase 3 antibody (PR-3), c-ANCA, 
RA factor, cyclic citrullinated peptide antibody (CCP) and 
anti-mitochondrial antibody (AMA) titers  were negative and 
levels of alpha-1-antitrypsin and ceruloplasmin were normal. 
IgG and IgE levels were 1.3-fold and 8.1-fold higher than 
the ULN, respectively, without evidence of a monoclonal or 
polyclonal gammopathy on serum or urine protein electro-
phoresis. Viral serological tests (hepatitis A IgM antibody, 
hepatitis B surface antigen, hepatitis B core IgM antibody and 
hepatitis C antibody) were negative or non-reactive. Complete 
blood count, thyroid stimulating hormone, alkaline phospha-
tase, gamma-glutamyl transferase and total bilirubin values 
remained normal. An abdominal CT (performed 42 weeks 
after initiation of turmeric DS and 9 weeks after documenta-
tion of transaminitis) was non-diagnostic. A percutaneous core 
needle biopsy of the right lobe of the liver performed 3 weeks 
later revealed acute (neutrophils) and chronic (lymphocytes 
and plasma cells) moderate to marked portal inflammation 
with sparse inflammatory cells in the liver lobules (figure 2A), 
and mild portal fibrosis with sparse focal bridging (figure 2B). 
Focal piecemeal portal necrosis was present, with focal 
ballooning hepatocellular degeneration adjacent to the portal 
inflammation. Focal admixed histiocytes in areas of portal 
inflammation appeared on H&E staining to contain a greyish 
pigment of unknown aetiology (figure 2C). These laboratory 
and biopsy findings led to a diagnosis of autoimmune hepatitis 
(AIH) and expectant monitoring without treatment by clini-
cians managing the patient.

Turmeric DS use is first mentioned in the medical records 3 
months after the liver biopsy (>1 year after start of turmeric) 
when it was noted that the patient had recently discontinued 
turmeric supplementation after she had identified turmeric DS 
use as possibly being causative of her liver problems, based 

on information available on the internet. A decrease in trans-
aminases was noted <1 month after stopping turmeric DS 
(figure 1).

Subsequent reassessment of the liver biopsy by the authors 
revealed autofluorescent inclusions in the pigment-laden 
histiocytes (figure 2D), with an excitation/emission spectrum 
consistent with curcumin,14 15 a turmeric-derived polyphenol 
present in turmeric DS,6 or possibly lipofuscin.16–19 Histiocyte 
fluorescence, which was not noted in liver biopsy specimens 
from patients with unrelated disorders (data not shown), was 
quenchable by treatment with Sudan Black B (SBB), as has 
been reported for lipofuscin.18 However, because the authors 
also documented complete SBB quenching of curcumin auto-
fluorescence in fixed cultured cells specifically loaded with 
curcuminoids (data not shown), it cannot be ascertained 
with certainty whether the histiocyte inclusions here were 
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Figure 1  Aspartate aminotransferase (AST) and alanine transaminase (ALT) levels (U/L) plotted by week relative to initiation of turmeric therapy. 
The grey-shaded area represents an average upper limit of normal for ALT and AST values, which were assayed by various clinical laboratories. The 
stippled area represents the time period of turmeric use. DS, dietary supplements.

Figure 2  Photomicrographs of H&E (A; 10×) and trichrome (B; 
10×) stained core liver biopsies, demonstrating areas of moderate to 
marked acute and chronic portal hepatitis associated with piecemeal 
necrosis and mild portal fibrosis with focal sparse bridging. Within 
areas of portal inflammation were focal areas of admixed grey-pigment 
containing histiocytes (C, arrows; H&E, 20×), which was autofluorescent 
(D; green autofluorescence (excitation 470 nm; emission 475–550 nm), 
with overlay of blue 4′,6-diamidino-2-phenylindole (DAPI) nuclear 
counterstain).
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composed of lipofuscin, a lysosomal degradation product and/
or curcuminoids derived from the turmeric DS that the patient 
was still consuming at the time of the biopsy.

Differential diagnosis
Highly specific (97%) and sensitive (95%) diagnostic criteria for 
AIH, established in 1993 and revised in 1999 by an international 
panel,20 were met in this case (table 1).

If the temporal association with turmeric DS use is ignored, as 
occurred during the patient’s initial evaluation, a pretreatment 
aggregate score of 23 was compatible with a definite diagnosis of 
AIH (table 1), as was a revised score of 18 when the association 
with turmeric DS use was included. A simplified AIH diagnostic 
scoring system proposed by Hennes et al,21 which also exhibits 
high sensitivity and specificity,20 was also consistent with definite 
AIH (table 2, score >7).

Use of the Roussel Uclaf Causality Assessment Method 
(RUCAM), a tool established by a consensus group in 1993 to 

assess drug-induced liver injury (DILI), including herb-induced liver 
injury (HILI),22 identified a hepatocellular injury pattern with a total 
RUCAM score of 7 (given prior evidence of hepatotoxic turmeric 
effects),23–30 that was consistent with probable DILI/HILI (table 3). 
Because a diagnosis of DI-AIH requires a definite temporal associ-
ation between drug initiation and subsequent AIH with exclusion 
of other causes,31 32 as occurred here, the combination of probable 
DILI/HILI by RUCAM and the onset of definite AIH after initiation 
of turmeric DS use by two scoring systems is suggestive of probable 
DI-AIH attributable to turmeric DS use.

Outcome and follow-up
Treatment was limited to withdrawing turmeric DS use. AST and 
ALT, which significantly decreased within 30 days of discontinu-
ation, normalised by 13 months and have remained normal until 
the present (3 years) with continued polypharmacy, excluding 
turmeric DS use (figure 1). Importantly, the patient, not the clini-
cians, hypothesised that the turmeric DS may have been the cause 
of the elevated liver transaminases and elected to cease its use. The 
patient brought her case to the attention of the authors out of a 
concern for the safety of others when she noted our recruitment 
efforts for a clinical trial testing turmeric DS in patients with RA, a 
population at increased risk for AIH.20 33 Unfortunately, because the 
identity of the specific turmeric DS used was not known, no testing 
for turmeric content or contaminants could be performed.

Discussion
This is the first report, to our knowledge, to link DI-AIH with the 
use of a turmeric DS. Because clinical studies have popularised 
turmeric DS use in certain immune disorders, such as autoim-
mune thyroiditis, RA and ulcerative colitis, which are associated 
with an increased risk of AIH,5 20 33 clinicians should take note of 
a potential link between turmeric DS use and DI-AIH. The prev-
alence of DI-AIH among patients with AIH is estimated to be 
10%–15%, with up to 20% of cases attributable to herbals.31 32 
A long duration (23±16 months) of drug use prior to DI-AIH 
diagnosis has been reported32; whether this relates to a delay in 
identifying the inciting agent or a latent period of liver injury is 
unclear, but further underscores the importance of considering 
herbal supplements in the pathogenesis of DI-AIH.

The possible demonstration of fluorescent curcumin in areas of 
portal inflammation in this case is suggestive of a possible causal 

Table 1  Revised original scoring system of the International 
Autoimmune Hepatitis (AIH) Group*

Points Case report

Sex Female 2 X

ALP:AST (or ALT) ratio >3 −2

<1.5 2 X

IgG (or gamma globulin) level 
above normal

>2 3

1.5–2 2

1–1.5 1 X

<1 0

ANA, SMA or anti-LKM1 titres >1:80 3 X

1:80 2

1:40 1

<1:40 0

AMA Positive −4

Viral markers Positive −3

Negative 3 X

Drugs Yes −4

No 1 X

Alcohol <25 g/day 2 X

>60 g/day −2

HLA DR3 or DR4 1

Immune disease Thyroiditis, colitis, 
others

2 X

Other markers Anti-SLA, anti-actin, 
anti-LC1, pANCA

2 X

Histological features Interface hepatitis 3 X

Plasmacytic 1

Rosettes 1

None of above −5

Biliary changes −3

Other features −3

Treatment response Complete 2 X

Relapse 3

Total 23†‡

*Adapted from Manns et al.20

†Pretreatment aggregate score: >15, definite diagnosis; 10–15, probable diagnosis.
‡If assume turmeric is possible drug cause, total score is 18, definite AIH.
ALP, alkaline phosphatase; ALT, alanine transaminase; AST, aspartate aminotransferase; 
LC1, liver cytosol antibody; LKM1, liver kidney microsomes-1 antibody; SMA, smooth-
muscle antibody; SLA, soluble liver antigen antibody.

Table 2  Simplified diagnostic criteria for autoimmune hepatitis 
(AIH)*

Points Case report

Autoantibodies ANA or SMA ≥1:80 or LKM ≥1:40 
or SLA positive

2 X

ANA or SMA ≥1:40 1

IgG/gamma 
globulins

>1.10 times normal limit 2 X

>Upper normal limit 1

Liver histology Typical for AIH 2

Compatible with AIH 1 X

Atypical for autoimmune 0

Absence of viral 
hepatitis

Yes 2 X

No 0

Total 7†

*Adapted from Hennes et al.21

†≥6, probable AIH; ≥7, definite AIH.
SMA, smooth muscle antibody.
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role for these turmeric-derived polyphenols. A review of 35 
published turmeric DS trials in various populations25–30 34–62 reveals 
a 5% overall incidence of abnormal liver function associated with 
turmeric DS use (including transaminases, LDH, alkaline phos-
phatase and/or bilirubin) in studies that incorporated screening 
(n=20 studies, representing 526 treated subjects), with all reported 
cases occurring in studies of >1 month duration, an observation of 
potential relevance in the context of chronic consumer use. This 
low incidence, however, is consistent with the notion that turmeric 
DS-induced liver injury may be idiosyncratic with no clear rela-
tionship between degree of liver injury and dosage. This contrasts 
with intrinsic DILI, such as that seen with acetaminophen, where 
the relationship between high doses of the drug and liver injury is 
predictable.10 Herbal-related DILI has been increasing in frequency 
over the last decade in the USA, accounting for 20% of DILI cases 
in 2013,9 and an even higher proportion of cases in countries where 
herbal use is more common.63 64 Known risk factors for idiosyncratic 
DILI, including advanced age, female gender, alcohol consumption 
and the consumption of more than 100 mg/day of the offending 
agent,10 64 could likely have been met in this case, with the exception 
of alcohol use, since the majority of US turmeric DS deliver more 

than 100 mg of curcuminoids.6 In rodents, high doses of turmeric 
rhizome (3% curcuminoids by weight) or isolated curcuminoids 
have been reported to cause hepatotoxicity23 and in silico analysis 
predicts hepatotoxic effects for 64 of 200 compounds isolated from 
turmeric,24 a relevant finding since one-third of turmeric DS contain 
additional non-curcuminoid, turmeric-derived components.6

Of note, however, the association of turmeric DS use with liver 
injury in this case does not necessarily imply a causal role for the 
turmeric content of the DS or even for the turmeric DS itself. Given 
the polypharmacy associated with this case, while the onset and 
resolution of hepatic injury were associated with turmeric DS use, 
it is possible that pharmacokinetic or pharmacodynamic interac-
tions between the turmeric DS and other concurrent medications, 
including those previously associated with cholestatic or hepato-
cellular liver injury (amlodipine, metoprolol, atenolol, benazepril, 
meloxicam, estradiol and loratadine65), were causative. Similarly, 
given the chemical complexity of botanical DS, as well as their 
frequent contamination with heavy metals or pesticides associated 
with idiosyncratic liver injury, such as lead, mercury, cadmium and 
arsenic,66 the turmeric content of the DS used here may not neces-
sarily have been causative. For example, lead contamination of 

Table 3  Roussel Uclaf Causality Assessment Method for drug-induced liver injury/herb-induced liver injury hepatocellular injury*

Points
Case 
report

Time to onset from beginning of drug/herb 5–90 days (re-challenge: 1–15 days) 2

<5 or >90 days (re-challenge: >15 days) 1 X

Time to onset from cessation of drug/herb ≤15 days (except for slowly metabolised chemicals >15 days) 1

Course of ALT after cessation of drug/herb
(% difference between ALT peak and N)

Decrease ≥50% within 8 days 3

Decrease ≥50% within 30 days 2 X

No information or continued drug use 0

Decrease ≥50% after the 30th day 0

Decrease <50% after the 30th day or recurrent increase −2

Risk factors Alcohol use—presence 1

Alcohol use—absence 0 X

Age ≥55 years 1 X

Age <55 years 0

Concomitant drug(s)/herb(s) None or no information 0

Concomitant drug/herb with incompatible time to onset 0 X

Concomitant drug/herb with compatible or suggestive time to onset −1

Concomitant drug/herb known as hepatotoxin and with compatible or suggestive time to onset −2

Concomitant drug/herb with evidence for its role in this case (positive rechallenge or validated test) −3

Search for alternative causes† All causes reasonably ruled out (group I and II) 2 X

Six causes of group I ruled out 1

4–5 causes of group I ruled out 0

<4 causes of group I ruled out −2

Alternative cause highly probable −3

Previous hepatotoxicity of drug/herb Reaction labelled in the product characteristics 2

Reaction published but unlabelled 1 X

Reaction unknown 0

Response to unintended re-exposure Doubling of ALT with drug/herb alone, (if ALT <5N before re-exposure) 3

Doubling of ALT with drug/herb already given at time of first reaction 1

Increase of ALT but <5N in the same conditions as for first administration −2

Other situations 0

Total 7‡

*Adapted from Danan and Benichou.22

†Group I causes: HAV, HBV, HCV, biliary obstruction (imaging), alcoholism, acute recent hypotension. 
Group II causes: complications of underlying disease (eg,  sepsis), CMV, EBV, HSV. 
‡≤0, excluded causality;  1 – 2 , unlikely;  3 – 5 , possible;  6 – 8 , probable;   ≥ 9 , highly probable. 
ALT, alanine transaminase; CMV, cytomegalovirus; EBV; Epstein Barr virus; HAV, hepatitis A virus; HBV, hepatitis B virus; HCV, hepatitis C virus; HSV, herpes simplex virus.
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turmeric DS has been reported, particularly for turmeric root-con-
taining products,6 67 and up to one-half of turmeric DS are formu-
lated to contain additional botanicals.6 Of particular note, one 
quarter of US turmeric DS, contain piperine,6 a black pepper-de-
rived product thought to enhance curcumin bioavailability via the 
suppression of hepatic drug-metabolising enzymes,68 69 an effect 
that could also adversely alter the metabolism of concurrent medi-
cations. While the absence of an identifiable product in this case 
precludes determination of any associations between product 
content and outcome, attribution of causation under the best of 
circumstances could be difficult given the complexity of turmeric DS 
composition.6 Nonetheless, while the lack of an identifiable herbal 
product is an extremely common occurrence in cases of suspected 
DS-induced adverse events,70 given the chemical complexity of DS 
and challenges associated with their regulation, such reports have 
formed the basis for previous consumer warnings (eg, black cohosh 
DS-associated hepatotoxicity).70

The possible role of polypharmacy in turmeric DS-associated 
AIH in this case also highlights the importance of discussing DS use 
in particular healthcare settings, such as with elderly patients, where 
polypharmacy is seen in 20%–40% and carries an increased risk 
of adverse drug/supplement interactions that can be compounded 
by age-related reductions in hepatic metabolism and/or alter-
ations in end-organ responsiveness.71 Approximately one-third of 
older patients are estimated to be at risk for adverse interactions 
between NVNM DS and prescription medicines,71 and while 64% 
of surveyed adults over the age of 65 use NVNM DS,72 73 only 
35% have this usage documented in their medical records.72 This 
is particularly salient when discussing DI-AIH, given that 23% of 
patients with AIH are >60 years of age.20 Because a lack of physician 
inquiry or knowledge about CAM use is a reason frequently cited 
by US adults for non-disclosed use of NVNM DS or other CAM 
modalities,7 greater vigilance on the part of healthcare providers is 
needed, particularly when caring for at-risk populations with a high 
prevalence of NVNM use.
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Learning points

►► Turmeric dietary supplements can cause idiosyncratic drug-
induced autoimmune hepatitis.

►► The precise causative agent in this case is not known (plant 
constituent [eg, curcuminoids] versus other constituent/
contaminant in dietary supplement, and/or possible 
pharmacodynamic interaction with concurrent medications).

►► While not common, autoimmune hepatitis occurs more 
commonly in elderly women, a demographic that is also a top 
user of dietary supplements.

►► Hepatotoxicity has been reported in approximately 5% 
of patients in turmeric dietary supplement clinical trials 
conducted in various populations, particularly when treatment 
duration was >1 month. Patients with abnormal immune 
function (autoimmune diseases or immunosuppression) 
concurrently taking medications with possible hepatotoxic 
effects may be at increased risk.

►► A causative role for botanical dietary supplements in drug-
induced toxicities can be missed due to lack of effective 
communication about dietary supplement use, as well as a 
lack of knowledge or consideration of possible side effects 
associated with dietary supplement use on the part of both 
patients and healthcare providers.
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