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OVERVIEW

Introduction

Aloe vera is a cactus-like plant belonging to the Lily family, extracts of which are used topically for skin care,
orally as a laxative and as a component of many herbal mixtures claimed to have medicinal benefits. Oral forms
of aloe vera have been linked to rare instances of clinically apparent liver injury.

Background

Aloe vera (“true, shining bitter substance”) is derived from a cactus-like plant, a member of the Lily family that
grows best in arid climates. Aloe vera has been used for centuries for its purported healing properties. Aloe vera
products are derived from the leaf (either the gel or leaf rind latex) and contain over 75 identified substances
including anthraquinones (phenolic compounds with laxative actions), vitamins (A, C, E), enzymes (aliiase,
alkaline phosphatase, amylase, bradykinase, carboxypeptidase, catalase, cellulose, lipase, and peroxidase),
minerals, sugars, fatty acids, amino acids, salicylic acid and hormones (auxins and gibberellins suspected to have
antiinflammatory activity). Aloe creams are found in hundreds of skin products used for cosmetic purposes and
wound healing. Extracts and powdered extracts from leaf rind latex of aloe vera are used in small amounts as a
food flavoring and in larger amounts as a laxative. In addition, aloe vera is claimed to have beneficial effects on
arthritis, asthma, chronic fatigue, dyspepsia, constipation and various skin ailments. Recently, it has also been
claimed to be helpful in weight loss. The bases of these claims have not been substantiated, but in vitro and
animal studies suggest that components of aloe vera have antiproliferative, antiinflammatory, and hepato-
protective properties.

Hepatotoxicity

Liver injury attributable to oral preparations of aloe vera was first reported in 2005 and at least a dozen cases of
clinically apparent liver injury have been published or mentioned in the literature. The injury typically arises
between 3 and 24 weeks after starting oral aloe vera, usually provided in high doses to treat constipation,
dyspepsia, aging, weight loss or to improve wellness. The typical pattern of injury is hepatocellular and the
clinical course resembles acute viral hepatitis (Case 1). Immunoallergic and autoimmune features are rare. Liver
biopsy shows changes typical of hepatitis with spotty cell injury and lobular and portal inflammation. The injury
is rarely severe and fatal cases have not been reported.

Mechanism of Injury

Aloe vera leaf extracts have many components, but none of them has been shown to be particularly hepatotoxic.
The rare cases of liver injury reported with aloe vera use have had idiosyncratic features.
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Outcome and Management

Hepatotoxicity from aloe vera is rare and cases have been self-limiting upon stopping the herbal. While some
reported cases have been severe or prolonged, there have been no instances leading to fatalities, liver
transplantation, chronic hepatitis, or vanishing bile duct syndrome. Rechallenge has lead to recurrence of injury
in at least one published case report (Case 2) and should be avoided.

Drug Class: Herbal and Dietary Supplements

CASE REPORTS

Case 1. Acute hepatitis due to aloe vera extract.

[Modified from: Rabe C, Musch A, Schirmacher P, Kruis W, Hoffmann R. Acute hepatitis induced by an aloe
vera preparation: A case report. World ] Gastroenterol 2005; 11: 303-4. PubMed Citation]

A 57 year old German woman developed jaundice, itching and right upper quadrant pain 3 to 4 weeks after
starting aloe vera tablets (500 mg daily), which she was taking for aging. She also was taking vitamin C and zinc,
but no other prescription medications. She denied a history of liver disease, alcohol use or risk factors for viral
hepatitis. On examination, she was jaundiced and had right upper quadrant tenderness, but no rash, fever or
signs of chronic liver disease. Laboratory testing showed increased bilirubin values (8.9 mg/dL) and marked
elevations in serum aminotransferase levels (ALT 1480 U/L, AST 711 U/L), with minimal increase in alkaline
phosphatase (265 U/L) (Table). Tests for acute hepatitis A, B, C and E were negative. Serum antinuclear antibody
was borderline positive (titer 1:40). Abdominal ultrasound showed no evidence of biliary obstruction. A liver
biopsy showed an acute hepatitis, with portal and parenchymal infiltrates including plasma cells and eosinophils
and bridging necrosis with cholestasis. The aloe vera was stopped and her symptoms rapidly resolved. The
biochemical abnormalities resolved more slowly; serum enzymes were still elevated 5 months later but were near
normal at one year.

Key Points

Medication: Aloe vera (500 mg daily)
Pattern: Hepatocellular (R=39)
Severity: 3+ (jaundice, hospitalization)
Latency: 4 weeks

Recovery: 6 months

Other medications: Vitamin C, zinc

Laboratory Values

Time After Starting Time After Stopping ALT (U/L) Alk P (U/L) Bilirubin (mg/dL) Other

Aloe vera tablets 500 mg daily for 4 weeks

4 weeks 0 1480 265 8.9 Admission, liver biopsy
6 weeks 2 weeks 226 Discharge

6 months 5 months 180 Normal Asymptomatic

1 year 12 months 40 Normal

Normal Values <22 <160 <1.2


https://www.ncbi.nlm.nih.gov/books/n/livertox/HerbalDietarySuppl/
http://www.ncbi.nlm.nih.gov/pubmed/15633238
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Comment

This was the first published report of hepatitis from aloe vera. An elderly woman with no exposures to viral
hepatitis or other reasons to have liver disease developed an acute hepatitis-like syndrome after taking an oral
aloe vera extract for a month. Most other causes of acute hepatitis were adequately excluded. A liver biopsy
showed an acute hepatitis with cholestasis and eosinophils suggestive of a drug induced liver injury. Biochemical
recovery was somewhat prolonged. While there did not appear to be other possible causes for liver injury in this
case, the issue of possible contamination is always present and the aloe vera product being used had been
purchased outside of Germany.

Case 2. Recurrent acute hepatitis due to aloe vera.

[Modified from Case 2 in: Yang HN, Kim DJ, Kim YM, Kim BH, Sohn KM, Choi MJ, Choi YH. Aloe-induced
toxic hepatitis. ] Korean Med Sci 2010; 25: 492-5. PubMed Citation]

A 62 year old Korean woman developed fatigue followed by jaundice 3 months after starting an aloe vera powder
(420 mg daily). There was no history of liver disease or alcoholism. Laboratory test results showed a serum total
bilirubin of 14.6 mg/dL with marked elevations in serum aminotransferase levels (ALT 1564 U/L, AST 1477
U/L), but minimal increases in alkaline phosphatase (211 U/L) (Table). Tests for hepatitis A, B, C and E were
negative. Abdominal ultrasound showed no evidence of biliary obstruction. A liver biopsy showed changes of
acute hepatitis with lobular and portal infiltrates and cholestasis. The aloe vera was stopped and after a week she
began to improve. Six weeks after stopping the herbal, liver tests were close to normal. During subsequent follow
up, however, she restarted an aloe vera extract and a month later serum ALT values were again elevated (785
U/L), although bilirubin was normal. Six months later she returned with jaundice (bilirubin 15.8 mg/dL, ALT
1135 U/L, alkaline phosphatase 243 U/L), but refused admission or further evaluation.

Key Points

Medication: Aloe vera (420 mg daily)

Pattern: Hepatocellular (R=32)

Severity: 3+ (jaundice, hospitalization)

Latency: 3 months initially, 1 month on reexposure
Recovery: Approximately 6 weeks; relapse on reexposure

Other medications: None mentioned

Laboratory Values

Time After Starting Time After Stopping ALT (U/L) Alk P (U/L) Bilirubin (mg/dL) Other
Aloe vera 420 mg daily for ~3 months

12 weeks 0 1564 211 14.6 Admission
13 weeks 1 week 1504 202 212 Liver biopsy
14 weeks 2 weeks 754 176 5.8

15 weeks 3 weeks 425 163 4.5

16 weeks 4 weeks 135 110 3.4

18 weeks 6 weeks 21 110 2.1

Aloe vera 420 mg daily, restarted for 1 month
4 weeks 0 785 165 1.5


http://www.ncbi.nlm.nih.gov/pubmed/20191055
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Table continued from previous page.

Time After Starting Time After Stopping ALT (U/L) Alk P (U/L) Bilirubin (mg/dL) Other
Normal Values <33 <160 <1.2

Comment

This is one of the better documented cases of acute liver injury due to an aloe vera product in the literature. The
latency to onset was 3 months initially and the patient developed fairly severe jaundice. Serum aminotransferase
levels were quite high and the pattern of injury was clearly hepatocellular. A week after the aloe vera was
stopped, liver tests began to improve and they were almost normal 6 weeks later. This patient was an herbal
salesperson and restarted the aloe vera on her own, despite having been told that it probably caused the liver
injury. The latency on reexposure was only one month, although the injury was somewhat less severe, with
enzyme elevations without jaundice. However, six months later she returned with jaundice and a similar pattern
of serum enzyme elevations, but refused further evaluation. While recurrent toxic hepatitis due to reexposure
was the most likely diagnosis, the other possibility was a relapsing, acute onset of autoimmune hepatitis.

PRODUCT INFORMATION

REPRESENTATIVE TRADE NAMES
Aloe Vera - Generic

DRUG CLASS

Herbal and Dietary Supplements
SUMMARY INFORMATION

Fact Sheet at National Center for Complementary and Integrative Health, NIH

CHEMICAL FORMULA AND STRUCTURE

DRUG  CASREGISTRY NUMBER MOLECULAR FORMULA STRUCTURE
Aloe Vera 8001-97-6 Herbal Not Applicable
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10.7 rising to 22.8 mg/dL, ALT 1451 U/L, Alk P 328 U/L, SMA 1:160], with normal ERCP and liver biopsy
showing acute hepatitis, resolving within 4 months of stopping).

Seeft LB. Herbal hepatotoxicity. Clin Liver Dis 2007; 11: 577-96. PubMed PMID: 17723921.

(Review of herbal induced hepatotoxicity, with details on specific herbal compounds).

Chalasani N, Fontana R], Bonkovsky HL, Watkins PB, Davern T, Serrano J, Yang H, Rochon J; Drug Induced
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database [2 hepatitis and 3 with enzyme elevations only]).

Curciarello J, De Ortuzar S, Borzi S, Bosia D. [Severe acute hepatitis associated with intake of aloe vera tea].
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(Overview of the known contents and purported activities of aloe vera; clinical use is supported mostly by anecdotal
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