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HerbalifeÒ is a global nutrition and weight management company selling and marketing nutritional and weight
loss supplements. The United States Federal Trade Commission described HerbalifeÒ in 2016 as a scam
disguised as healthy living. HerbalifeÒ-associated liver injury was reported from multiple countries in the
West. India is fast becoming the largest growing market for HerbalifeÒ products, expected to surpass the United
States in sales revenue. We report the ﬁrst case of a fatal acute liver failure from the Asia-Paciﬁc region, in a young
woman who consumed HerbalifeÒ products over 2 months. We also present unsettling data that showcase heavy
metal contamination, toxic compounds, psychotropic substances, and pathogenic bacterial contamination in
similar HerbalifeÒ products in India. The growth of HerbalifeÒ in India and expansion of its nutrition clubs
in major cities that promise fake health beneﬁts portend a serious public health concern. ( J CLIN EXP HEPATOL 2019;9:268–272)

H

erbal and dietary supplements (HDSs) are increasingly used among the general population and
remain a growing market globally. They can be
procured without prescription and are generally consumed
without speciﬁc medical advice and monitoring. Unlike
standard prescription drugs, the safety and efﬁcacy of
HDSs are not well studied. The marketing of HDSs as
food supplements surpass required preclinical and clinical
testing in many countries. Well-described large studies
have shown that various HDSs are associated with severe
liver injury.1 HerbalifeÒ is a global nutrition, weight management and direct selling company that develops, markets and sells nutritional and weight loss supplements,
sports nutrition and personal care products. HerbalifeÒassociated liver injury was initially reported from Israel, fol-
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lowed by Spain, Switzerland, Iceland, Argentina and the
United States.2 Recently, India has become the largest
growing market for HerbalifeÒ products and is expected
to surpass United States in sales revenue in the coming
years. We report the ﬁrst case of HerbalifeÒ-associated
fatal acute liver failure from the Asia–Paciﬁc region in a
young woman who consumed three products over a period
of 2 months. We also present unsettling data of comprehensive chemical analysis, toxicology and microbial
contamination studies of similar HerbalifeÒ products
retrieved from the patient's original place of purchase (a
nutritional club at Kottakal in Kerala) and those purchased online from different regions in India.

CASE REPORT
A 24-year-old woman with hypothyroidism without other
chronic illnesses, on thyroxine supplementation in the last
5 years (75mcg once daily), with a body mass index of 32.1
was initiated on three HerbalifeÒ slimming products (Formula 1 Shake Mix, two scoops twice daily with skimmed
milk; Personalized Protein Powder, two tablespoons into
the Shake Mix twice daily and Afresh Energy Drink, 10 g
twice daily), purchased from a local nutrition club. The patient was not on any other medications or complementary
and alternative drugs before or during this time. After 2
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months, she developed progressive loss of appetite for a
week, followed by jaundice and transient pruritus. Initial
blood work revealed that total serum bilirubin level was
12.4 (upper limit of normal [ULN] 1.1 mg/dL); direct bilirubin, 9.9 (ULN 0.2 mg/dL); aspartate aminotransferase,
582 (ULN 36 U/L); alanine aminotransferase, 648 (ULN
45 U/L); alkaline phosphatase, 248 (ULN 120 U/L);
gamma-glutamyl transferase level, 398 (ULN 35 U/L); albumin, 3 (ULN 5.5 g/dL) and international normalised ratio,
4.7 (normal < 1.2). Twelve days later, jaundice worsened
(total bilirubin 28.6 mg/dL), and she was brought to our
emergency in grade 3 hepatic encephalopathy. Blood investigations for acute and chronic viral hepatitis including
herpes simplex and zoster virus, cytomegalovirus, parvovirus, human immunodeﬁciency virus and human T-cell
lymphotropic virus and autoimmune hepatitis (antinuclear antibody, anti-liver kidney muscle antibody type 1,
anti-smooth muscle antibody) were negative. The serum
gamma globulins were raised (2682 mg/dL, normal 620–
1400). The simpliﬁed autoimmune hepatitis (AIH) score
was 4 (score <6 unlikely to be AIH). Serum ceruloplasmin
and iron studies were normal. An ultrasound imaging of
the abdomen revealed fatty hepatomegaly with normal
biliary and vascular anatomy without evidence of portal
hypertension. Drug-induced liver injury secondary to
HerbalifeÒ supplement was considered, with Roussel
Uclaf Causality Assessment Method score 6 (probable
adverse reaction). A transjugular liver biopsy showed exten-

sive periportal and perivenular bridging necrosis with
moderate-to-severe mixed inﬂammatory inﬁltration, interface hepatitis, cholangitis, severe ballooning, steatosis and
intracanalicular cholestasis (Figure 1). With fulﬁlment of
King's College criteria, the patient was urgently referred
to a transplant centre, but she passed away on wait list
soon after. It was difﬁcult for us to retrieve the HerbalifeÒ
samples from the bereaving family. However, we were able
to source one product from the same seller from where the
patient had initially made the purchase. This nutritional
club was functioning without a licence, selling HerbalifeÒ
products in the name of health and wellness and was eventually shutdown by the Department of Health Services,
Government of Kerala. We also sourced similar HerbalifeÒ
products from the internet (total of 8 samples) and subjected them to heavy metal analysis (inductively coupled
plasma optical emission spectrometry [Agilent Technologies, Santa Clara, California, USA]) and toxicology (triple
quadrupole gas chromatography and dual mass spectroscopy [Thermo Fisher Scientiﬁc, Waltham, Massachusetts,
USA]) and bacterial contamination studies using 16s
RNA metagenomics (Illumina MiSeq next-generation
sequencer [Illumina, California, USA]; operational units
classiﬁed taxonomically according to the Greengenes Database; Shannon diversity index for description of species diversity in each bacterial community using the Quantitative
Insights Into Microbial Ecology). The details of chemical
analysis and toxicology are shown in Table 1. We found
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Figure 1 Liver biopsy showing (A) distorted hepatic architecture with severe steatosis with balloon degeneration, mixed lymphocytic and neutrophilic
inflammation; (B) interface hepatitis along with intracanalicular cholestasis; (C) cholangitis (haematoxylin and eosin stain, 20) and (D) periportal and
perivenular bridging necrosis (Masson trichrome stain, 20).
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Table 1 Disclosed Components, Chemical Analysis and Toxicology of HerbalifeÒ Products Sourced From the Internet.
S no

Product name

Toxicologyb (qualitative); undisclosed

Afresh drink

Kottakal, Kerala
(patients' purchase origin)

Ba (3.4), Cr (3.9) Pb (2),
Th (1.9), Hg (3)

Hydroxy acetic acid
Propenoic acid

2

Personalized
protein powder

Thane, Maharashtra

Cd (0.19), Ba (4.75), Cr (2.33),
Pb (1.55), Th (1.65)

–

3

Afresh drink

Thane, Maharashtra

Ba (2.84), Cr (6.1) Pb (3.1),
Th (2.4)

Cyclopropene

4

Formula 1 shake

Thane, Maharashtra

Ba (3.5), Cr (1.5), V (3.5),
Th (26.24)

Butyrolactone, Glucosamine

5

Personalized protein
powder

Kolkata, West Bengal

Ba (5.1), Cr (7.4)

–

6

Personalized protein
powder

Gurugram, Haryana

Cr (7), Th (11.96)

Propene, Hydrazine

7

Afresh drink

New Delhi, Delhi

Cd (3.5), Ba (2.4), Cr (3)

Cyclopropene, Hydrazine

8

Afresh drink

Hisar, Haryana

Cd (3), Cr (3.2), V (6), Th (2.9)

Disclosed product components

Butyrolactone

Suspected toxic components in literature

Afresh drink

Maltodextrin, green tea extracts, guarana seed
extract, citric acid, caffeine powder, ﬂavouring
substances

Personalized protein
powder

Soy protein isolate, whey protein concentrate, natural
ﬂavour, silicon dioxide, milk, soy

Formula 1 shake

Soy protein, fructose, cellulose powder, corn bran,
guar gum, minerals, rice ﬁbre, soy lecithin, canola oil,
carrageenan, medium chain triglycerides, citrus pectin,
psyllium husk powder, ginger root powder, proteases
of Aspergillus, honey powder, ascorbic acid, dl-alpha
tocopherol, papaya fruit, carotene, pantothenate,
bromelain, papain powder, folic acid, pyridoxine,
thiamine, riboﬂavin, cholecalciferol, cyanocobalamin

DILI
b

Chemical analysis:
elementa (mg/kg)

1

HerbalifeÒ products

a

Area of origin

Solidaginis gigantea, Ilex paraguariensis, Petroselinum
crispum, Garcinia cambogia, Spiraea, Matricaria chamomilla,
Liquiritia, Foeniculum amare, Humulus lupulus, Cr

Ba, Barium; Cr, Chromium; Pb, Lead; Th, Thallium; Hg, Mercury; V, Vanadium; Cd, Cadmium.
Undisclosed.

high levels of heavy metals in all the sourced HerbalifeÒ
products and undisclosed toxic compounds including
traces of psychotropic recreational agent in 75% of samples. On microbial analysis, bacterial deoxyribonucleic
acid was isolated from 63% of samples. 16s RNA analysis
revealed multiple bacterial communities, including highly
pathogenic species (Figure 2), in HerbalifeÒ products.

DISCUSSION
Zambrone et al performed a literature search to study
HerbalifeÒ-related hepatotoxicity (January 2000–February
2015) and found 32 publications, seven of which were reports describing total 53 cases.3 HerbalifeÒ products
have been shown to produce hepatocellular, cholestatic
and mixed type (seen in our patient) of liver injury. The
ﬁrst series (12 patients) by Elinav et al from Israel described
predisposition to HerbalifeÒ toxicity in the presence of underlying liver disease and strong association of HerbalifeÒassociated liver injury with re-exposure in three patients.4
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Schoepfer et al described 10 cases of hepatotoxicity potentially involving HerbalifeÒ products in the absence of comorbidity. All patients consumed at least 3 products at
the same time, complicating the search for a speciﬁc hepatotoxin.5 In both instances, the efforts by the authors to
recover a detailed product composition of implicated
HerbalifeÒ products were apparently unsuccessful as the
company declined to provide such information. Stickel
et al in 2009 performed toxicology, immunological sensitivity tests and microbiological contamination of HerbalifeÒ products potentially related to liver injury. No
signiﬁcant contamination with heavy metals or pesticides
was identiﬁed, but contamination with Bacillus
subtilis with the potential for dose-dependent liver injury
was identiﬁed.6 In our analysis, we found high levels of
multiple heavy metals in 75% of samples, a ﬁnding contrasting with Western literature and with potential to produce cumulative and severe hepatotoxicity.7 We detected
pathogenic bacterial phyla (Proteobacteria and Cyanobacteria) with the potential to cause liver injury in 63% of

© 2018 Indian National Association for Study of the Liver. Published by Elsevier B.V. All rights reserved.

Figure 2 16s RNA metagenomic analysis of the sourced HerbalifeÒ samples showing (A) top 5% of significantly detected bacterial families (relative
abundance); (B) bacterial genera that include pathogenic species and (C) the microbiota in the sourced samples predominantly expressed putative
metabolic functional pathways associated with energy and amino acid metabolism and human diseases and infections.

samples analysed, which include perilous genera such as
Escherichia, Klebsiella, Acinetobacter and Streptococcus.
This level of microbial detection is unacceptable in processed/vacuum packed food supplements according to
the current Good Manufacturing Practices rules and regulations and portends a public health threat that could lead
to severe organ damage with repeated and long-term use.
We also found other potential liver toxic agents such
as
glucosamine
and
hydrazine.8,9
The
high
immunoglobulin levels noted in our patient could have
represented seronegative AIH. However, the simpliﬁed
AIH score showed the diagnosis to be unlikely, and the
presence of high immunoglobulin levels with or without
autoantibodies is well described in herbal medicine–
associated drug induced liver injury (DILI).10,11 The
presence of butyrolactones (BL) in a quarter of samples
tested in our study is of great concern. Gammahydroxybutyrate and its precursors are recreational drugs
of abuse. The United Nations Expert Committee on
Drug Dependence stated that BL be used only for chemical
industrial purposes and placed it under the Controlled
Substances Act, while the US Food and Drug Administration warned on its use in food substances12–14 The
estimated incidence of liver toxicity is 25–30 cases per
100,000 consumers of HerbalifeÒ products.15 Other

possible explanations for HerbalifeÒ-associated liver
injury include microbial spoilage and chemical contamination due to production heterogeneity. No further cases
have been observed after the latest series in 2015 until
now. Even though we could not analyse the exact HerbalifeÒ products consumed by the patient, we were able to
demonstrate toxins in products sourced from the same
seller and in similar products sold in India. We also believe
that it is not only the heavy metals but also possible unknown but toxic phytochemical constituents and adulterants that would have aggravated the liver injury in our
patient. In an important editorial, speculations of why
cases of Herbalife hepatotoxicity were only noticed in Europe, Israel and Americas was questioned, even though
these products were sold in >90 countries at the time.
Our report, the ﬁrst from Asia–Paciﬁc probably, clears
that confusion as potential HerbalifeÒ toxicity is evident
from an increased use of HerbalifeÒ products in a region
that is sufﬁciently powered to identify and report it. Other
high consumption regions such as Vietnam and Cambodia
maybe under reporting the adverse events associated with a
‘safe food supplement’. Herbal nutritional supplements
have uncharacterised, unlabelled, inconsistent and mostly
undisclosed components without clear health (probably
most often harmful) beneﬁts. Many nutritional companies
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advertise that health advantages could be seen with longterm repeated use of their nutritional supplements (that
are quite expensive) without clinical evidence for the
same. Even practicing physicians many of whom lack
knowledge about HDSs are often led astray by company executives who market such products as safe or add on nutritional agents. For the layman, advertisement and word of
mouth is ‘scientiﬁc evidence’, the ﬁre to which ‘social media’ and ‘franchisees’ add fuel to. These advertisements
cater to raise false hopes and expectations towards
improving a difﬁcult lifestyle change, for example, weight
loss, cure from diabetes, control of dyslipidaemia and so
forth, with strong clinical or scientiﬁc evidence. As with
any drug, it is important to put HDSs through preclinical
and clinical scientiﬁc studies and postmarketing vigilance
so that unknown and potentially harmful causes for severe
adverse effects, such as liver failure due to the use of such
agents, may be more identiﬁable and controlled. With increase in growth of herbal and dietary nutritional supplement use and expansion of associated nutrition clubs in
India and with adequate evidence of liver toxicity and presence of unfavourable substances in such products, there
is without doubt a growing public health concern in our
hands.
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