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Abstract 

Herb Induced Liver Injury (HILI) is a condition in which there is aggression to the liver tissue after exposure to substances present in many 
different medications, dietary supplements, herbs and xenobiotics. Diagnosing HILI is challenging given that many other causes must be previously 
excluded, but it should always be considered since it’s one of the most frequent causes of acute liver failure in the West. We report a case of a 60-year-
old female who used Moringa oleifera and presented with fatigue and elevated liver enzymes, which resolved after she suspended its consumption.
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Introduction
Herb Induced Liver Injury (HILI) has become an increasingly 

frequent cause of damage to liver tissue and it’s one of the most 
frequent causes of acute liver failure in Western countries [1]. 
It’s defined as an elevation of ALT (alanine aminotransferase) 
in at least 5 (five) times its upper limit of normality (ULN) or an 
elevation of ALP (alkaline phosphatase) in at least 2 (two) times its 
ULN [2]. In case the patient presents with associated symptoms or 
bilirubin elevation, ALT values above 3 (three) times its ULN must 
be considered [2].

In order to diagnose hepatotoxicity, there must be compatible 
chronology between drug use and liver injury (within 6 months of 
drug use) [1,3] and alternative causes must be excluded. Clinical 
manifestations of the condition may vary from nothing to abdominal  
discomfort, rash, fever, jaundice and/or liver failure [1,2]. There’s 
a helpful tool to diagnosing HILI called “Roussel Uclaf Causality  

 
Assessment Method (RUCAM)”, which consists of calculating the 
R-value (to determine the injury pattern, which can be cholestatic, 
hepatocellular or mixed) and going through a checklist of case-
related clinical features [4,5].

Normalization in biochemical patterns after the suspected 
compound is suspended (“dechallenge”), recurrence of injury 
after re-administration of the compound (“rechallenge”) and the 
likelihood that the compound is hepatotoxic (previously known 
cases) also help in stablishing the diagnosis [1].

Herbal and Dietary Supplements (HDS) is a term that embraces 
an incredible variety of natural and artificial compounds, some 
of which cause hepatotoxicity. Moringa oleifera, also known as 
“drumstick tree”, is a traditional herb originally from South Asia 
that has been spread across the planet and used for many different 
purposes in over thousands of years. It has been recently getting a 
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lot of attention from the scientific community given its health and 
nutritional benefits [6], which has been used as a strong argument 
to explore Moringa as an important food source in developing 
countries and food fortification [7,8]. Some of its health benefits 
include (but are not limited to): analgesic, antioxidant, antipyretic 
and anti-inflammatory activities [6,8].

Many authors have already claimed that M. oleifera also has 
hepatoprotective effects in decreasing serum levels of ALT, AST and 
ALP after some studies in mice have shown positive results [6], 
but most of them can’t offer useful data since they have not tested 
Moringa in human beings [7]. From our research, no hepatotoxic 
effects of the plant had been reported until now.

Case Presentation
A 60-year-old female had been previously diagnosed with 

hypothyroidism (under treatment with Levothyroxine) and 

dyslipidemia and had a past medical history of melanoma and 
gastroesophageal reflux disease. She presented with an episode 
of mild acute hepatitis with no compromise to liver function in 
June/2019, which was shown by a slight elevation of ALT and AST 
(aspartate aminotransferase) as seen in Table 1. After exclusion of 
alternative etiologies (Table 2), hepatotoxicity was suspected due 
to the patient’s recent use of Ezetimibe and Moringa oleifera in 
capsules one month prior to the altered laboratory exams.

Both medications were suspended on June 16th, 2019 and 
liver enzymes reached near normal values two months later 
(Table 1). Against medical recommendation, the patient restarted 
consumption of Moringa oleifera (no longer associated with 
Ezetimibe) on August 17th, 2019 and presented to the clinic with 
fatigue and altered laboratory exams (Table 1 & Figure 1) one 
month later.

Table 1: Biochemical Data.

Biochemical 
Data September, 2018 June 15th, 2019 August 17th, 2019 September 12th, 

2019 October 14th, 2019 November 9th, 2019

AST (UI/L) 22 258 57 591 54 30

ALT (UI/L) 22 380 85 1080 71 30

ALP (UI/L) 72 128 100 186 98 77

Reference values: AST (15-46 UI/L); ALT (11-69 UI/L); ALP (38-126 UI/L).

The patient’s R-value is 8.54. Data from September/2018 serves as a reference point for the patient, but it’s not useful in this calculation.

Table 2: Laboratory Tests for Viral and Autoimmune Antibodies.

Tests for Viral and Autoimmune Etiologies

Epstein Barr Virus IgM and IgG NR

HbsAg NR

Anti HBs R

Anti HBc IgG NR

Anti HCV NR

CMV IgM NR

CMV IgG R

Anti LKM-1 NR

ANA NR

ASMA NR

AMA NR

HbsAg: Hepatitis B virus surface antigen; Anti HBs: Hepatitis B surface antibodies; Anti HBc: Hepatitis B core antibodies; Anti HCV: Hepatitis C virus 
antibody; CMV: cytomegalovirus antibodies; Anti LKM-1: Liver kidney microsome type 1 antibodies; ANA: antinuclear antibodies; ASMA: Anti Smooth 
Muscle antibodies; AMA: antimitochondrial antibodies; NR: Not Reactive; R: Reactive

Although the patient had positive results for Anti HBs and CMV IgG, we concluded that hepatotoxicity fit her case better considering chronology, de-
challenge, rechallenge and her clinical presentation.
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Figure 1: Timeline.

The patient was submitted to an abdomen ultrasonography, 
which showed no structural abnormalities on September 16th, 
2019, and a cholangio resonance on October 24th, 2019, which 
showed a renal cyst and aortic atheromatous disease. She was 
oriented to suspend consumption of Moringa oleifera on September 

13th, 2019. From then on, there was a steady clinical recovery 
and improvement in biochemical patterns (Table 1). Complete 
normalization of liver enzymes was noted on November 9th, 2019 
(Table 1 & Graph 1).

Graph 1: Variation of Biochemical Data.

This case’s diagnosis was validated by an international group 
dedicated to studying hepatotoxicity (International Latin-American 
and Spanish Cohort for Drug Induced Liver Injury) [10]. This case 
report was prepared according to the CARE guidelines [11].

Discussion
Herb Induced Liver Injury has been a growing cause of liver 

disease worldwide in the past few years, especially in developing 
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regions (such as in Latin America and Asia) [3,4]. In many of these 
countries, an aggravating factor for the increasingly high number 
of HILI cases is the lack of strict regulations for the use of many of 
these herbs as the ones that already exist for drugs [4]. Furthermore, 
given how difficult diagnosing HILI can be, a lot of cases are not 
notified, which makes it an underreported condition [2,4].

This case report presents a typical HILI pattern with rechallenge 
to the drug. Liver inflammation is usually quicker on a rechallenge, 
so it imposes a higher risk when compared to the first exposure and 
it’s usually heavily discouraged (unless it’s a critical treatment) [3].

Our patient presented multiple clues that indicated 
hepatotoxicity due to M. oleifera, such as compatible chronology, 
dechallenge, rechallenge and exclusion of alternative causes. 
Despite a low likelihood (as there have been reports that this herb 
is hepatoprotective) [6], Moringa could be damaging to the liver 
considering that alkaloids (important class of hepatotoxic agents 
[2]) have already been detected in its composition [6]. Furthermore, 
RUCAM was favorable towards our diagnosis: her R-value was 8.54, 
which is compatible with hepatocellular hepatotoxicity, and her 
RUCAM score was 6 (hepatotoxicity due to Moringa is “probable”) 
[5].

A problem we faced in this case is something quite frequent 
when dealing with HILI: the uncertainty when it comes to dosage 
of the suspected substance and the accurate composition of the 
mixtures [2,4]. Therefore, it’s often hard to pinpoint one single 
agent responsible for the inflammatory reaction in the liver, which 
also makes the diagnosis harder. In our case, we have an unknown 
daily dosage of Moringa oleifera being self-administered by the 
patient following no schedule.

Conclusion
Even though Moringa is widely used as a dietary complement, 

its composition can be harmful, especially considering that its 
consumption doesn’t always address efficacy, dosage, quality and 
safety. Thus, case reports (such as this) are important to help 
identify herbs that are commonly considered to be beneficial, but 
that can also be toxic to our health.
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