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A food product as a potential serious cause of liver injury

Stephanie E. Chan (@ and Christopher A. Smith

Department of Internal Medicine, Kingston General Hospital, Queen’s University, Kingston, Canada

ABSTRACT

Introduction: Drug-induced liver injury can be challenging to diagnose, as it can develop following
the use of many prescription and nonprescription medications, herbals, and dietary supplements.
Food products may not be routinely considered as a potential cause of hepatotoxicity. We describe
the clinical features of two cases of acute liver injury following consumption of a smoothie product.
Case presentations: Two patients independently presented to the hospital with epigastric pain and
acute liver injury. Both patients had consumed a new smoothie product in the same month that they
presented to the hospital, with a recurrence of acute liver injury with further consumption. A diagnosis
of drug-induced liver injury was established after the evaluation excluded other causes of liver injury.
It was thought that a natural ingredient in the smoothie, tara flour, was the cause of hepatotoxicity
based on prior news reports. Both patients stopped drinking the smoothie product with subsequent
normalization of liver enzyme activities and no further recurrence of epigastric pain.

Conclusion: The diagnosis of drug-induced liver injury largely relies on a compatible history and
exclusion of other causes of liver injury. We demonstrate the importance of considering new food
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products in the differential diagnosis of acute liver injury.

Introduction

Drug-induced liver injury (DILI) can be challenging to diag-
nose as it can clinically present as hepatocellular, cholestatic,
or mixed injury, and can occur after exposure to many nat-
ural or manufactured compounds [1]. Diagnosis depends on
obtaining a careful history and excluding other causes of
liver injury, as there is no specific confirmatory test.

The National Institutes of Health maintains a searchable
database of prescription and nonprescription medications,
herbals, and dietary supplements that have been associated
with DILI [2]; however, regulation of herbal and dietary sup-
plements varies by country. In Canada, herbal and dietary
supplements are required to provide evidence of safety and
efficacy. This contrasts with food products containing natural
ingredients, which are generally not subject to premarket
review and assessment by Health Canada before they can be
sold [3]. We demonstrate the importance of considering food
products in the differential diagnosis of DILI, as they may
contain new ingredients not previously known to be
hepatotoxic.

Case presentations
Patient A

A 37-year-old female presented in May 2022 with epigastric
pain, fatigue, jaundice, dark urine, and pale stools. Laboratory
investigations showed a total bilirubin concentration of

52 umol/L (3.0 mg/dL), aspartate aminotransferase (AST) activ-
ity of 256U/L, alanine aminotransferase (ALT) activity of
768 U/L, and alkaline phosphatase (ALP) activity of 199 U/L
(Figure 1). Paracetamol concentration, antinuclear antibodies,
anti-extractable nuclear antigens, and viral hepatitis serology
were negative. She consumed one to two alcoholic beverages
per week. Medication review indicated that azithromycin had
been taken two days prior to presentation, and her acute
liver injury was attributed to azithromycin. The episode was
resolved with supportive care.

Her epigastric pain and jaundice recurred in June 2022 for
three days. She denied any new prescription or non-prescrip-
tion medications. Liver function tests are shown in Figure 1.
The bilirubin concentration was within the normal range.
Magnetic resonance cholangiopancreatography showed small-
volume sludge with no intra or extrahepatic biliary dilatation or
choledocholithiasis. Her presentation was initially attributed to
biliary sludge. However, further history revealed that the patient
had consumed a new smoothie in May and June 2022 contain-
ing tara flour, a natural ingredient that has been linked to liver
enzyme elevation [4,5]. In May, she began to feel unwell after
consuming a whole smoothie and was found to have elevated
liver enzymes two days later. In June, she had consumed
another whole smoothie the day before her symptoms
recurred. She was advised to stop consuming the smoothie,
and since then has had no further episodes of liver injury.
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Figure 1. Case 1: Time course of selected liver function tests (LFTs) in the days following consumption of a smoothie product in May 2022 and June 2022.
AST: asparate aminotransferase; ALT: alanine aminotransferase; ALP: alkaline phosphatase. Normal values for LFTs in our institution: AST - 8-40 U/L, ALT 8-40 U/L; ALP 48-110 U/L

Patient B

A 37-year-old female presented in June 2022 with epigastric
pain, nausea, vomiting, and mixed acute liver injury (Figure
2). Doppler ultrasound showed no biliary duct dilation or
cholelithiasis, and magnetic resonance cholangiopancreatog-
raphy was normal. Investigations for hepatitis B and C, cyto-
megalovirus, Epstein-Barr virus, hemochromatosis, Wilson's
disease, and autoimmune hepatitis were negative. Her symp-
toms resolved with conservative management, with the pre-
sumed diagnosis of passed biliary stones. Her liver function
tests normalized after two months.

She was represented in January 2023 with similar symp-
toms. Laboratory investigations showed a total bilirubin con-
centration of 72pmol/L (4.2mg/dL) and raised enzyme
activities (Figure 2). Albumin, international normalized ratio,
prothrombin time, and lipase were within normal limits.
Repeat imaging was negative for cholelithiasis, choledocholi-
thiasis, or biliary duct dilatation, and her liver function tests
improved with supportive care.

A careful history was taken. It was found that the patient
had consumed the same smoothie as patient A in June 2022
and in January 2023. She had consumed a whole smoothie
about 8h prior to experiencing symptoms in both instances
and had not consumed the product in the interim. After
stopping, she had no recurrence of her features.

Discussion

Key elements in the history for establishing causality include
substance exposure preceding liver injury (although the
latency period can be anywhere from 1 to 4 months), exclu-
sion of other causes, improvement following discontinuation
of the drug, and rapid recurrence following re-challenge [6].
Exposure to a drug with a known history of DILI in other
patients should also raise the index of suspicion. Several scor-
ing systems have been developed to assess the causality of
drug toxicity using objective criteria, including the Roussel-
Uclaf Causality Assessment Method scale [1] and the World
Health Organization Uppsala Monitoring Centre scale [7]. The
offending drug should be immediately discontinued, with a
favorable prognosis for most patients.

Case reports of food products leading to DILI are uncom-
mon, with our search finding a case series of acute liver fail-
ure from consuming fried rice contaminated with Bacillus
cereus toxin [8]. Our patients had consumed a fruit smoothie
that contained tara flour, a natural product manufactured
from the seeds of the South American tree Tara spinosa with
limited data on safety and efficacy [5]. There have been
reports of liver injury associated with a different company’s
product (Daily Harvest's French Lentil and Leek Crumbles)
which had identified tara flour as the cause of hepatotoxicity
[4,5]. A recent study identified baikiain, a nonprotein amino
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Figure 2. Case 2: Time course of selected liver function tests (LFTs) in the days following consumption of a smoothie product in June 2022 and January 2023.
AST: asparate aminotransferase; ALT: alanine aminotransferase; ALP: alkaline phosphatase. Normal values for LFTs in our institution: AST - 8-40 U/L, ALT 8-40 U/L; ALP 48-110 U/L

acid, in tara as a potential compound of interest, as adminis-
tration of baikiain in mice led to a statistically significant
increase in ALT activity and a reduction in liver glutathione
concentration [5]. There have been no conclusions or recom-
mendations made by a national regulatory agency with
regard to tara flour as of July 2023. Our patients have sub-
mitted a report to the Canadian Food Inspection Agency,
which is currently undergoing investigation.

Conclusion

In conclusion, we report a case series of DILI most likely pre-
cipitated by an ingredient in a smoothie product. We dem-
onstrate the importance of a compatible history in arriving
at the diagnosis, as our patients had developed hepatotox-
icity shortly after consuming the same product, which
resolved when the exposure was stopped and recurred when
the product was taken again. Our observations highlight the
importance of reporting cases of DILI to regulatory bodies
for further evaluation, as early recognition could reduce
unnecessary testing or investigative burden for patients.
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