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Abstract
The human body naturally produces glucosamine and chondroitin which are important components of the 
cartilaginous system. There are multiple clinical indications for them as medicines, but they are primarily 
used for osteoarthritis. Hepatotoxicity induced by these biomolecules is uncommon, and the only reports in 
the world literature are isolated individual cases. This article presents the case of a patient with glucosamine-
chondroitin-induced hepatocellular damage who was admitted to the hospital with respiratory symptoms and 
malaise. Marked hypertransaminemia was found in laboratory tests. Etiologies such as alcohol, viral hepatitis 
and autoimmune liver diseases were ruled out, and abdominal ultrasound found no evidence of chronic liver 
disease. Discontinuance of glucosamine and chondroitin led to a considerable decrease in hypertransami-
nemia after one week with total improvement two months of hospital discharge. This case adds to the small 
number reported worldwide and is relevant for future systematic studies to clarify the outlook for this disease.
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INTRODUCTION

Glucosamine and chondroitin biomolecules, natural com-
ponents of the human body, are vital to the structure of the 
cartilage system, but they can have both favorable and har-
mful effects when applied exogenously.

Although the Peruvian Dirección General de 
Medicamentos, Insumos y Drogas (DIGEMID - General 
Directorate of Medicines, Supplies and Drugs) has not 
approved glucosamine and chondroitin for treatment 
of osteoarthritis due to the high cost, (1) prescription 
has been approved in the United States and the United 
Kingdom because of the treatment’s beneficial effects. (2)

Nevertheless, despite apparent harmlessness, this 
treatment can have adverse effects including gastrointestinal 
complaints, drowsiness, dermatological disorders, and hea-
daches, and it may even lead to cardiovascular events. (3)

Biochemical alterations such as hepatocellular, cholestatic 
and mixed liver damage can also occur together with their 
clinical and biochemical repercussions. Use can in fact lead 
to extreme situations such as sudden liver failure and death. 
These outcomes have been reported in several cases some of 
which have been demonstrated by liver biopsies. (4-10)

We present the case of a patient who had hepatocellular 
damage induced by glucosamine-chondroitin in a public 
hospital in Lima, Peru.

CASE PRESENTATION

The patient was a 65-year-old woman from Abancay who 
had a history of osteoarthritis in her right knee. She had 
been taking naproxen irregularly for one year together with 
sporadic treatment for chronic asthma with salbutamol. 
She had begun using an over-the-counter drug based on 
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glucosamine-chondroitin ten days prior to coming to the 
emergency room. She reported no use of alcohol or herbal 
products and no significant family history.

After suffering from chest pain associated with general 
malaise and three episodes of hemoptysis (total volume 
of approximately 300 cm3) for one day, she came to the 
emergency department. During physical examination, she 
appeared to be slightly pale and in apparently poor general 
condition but was hemodynamically stable.

There were no stigmas of chronic liver disease or signs of 
visceromegaly or lymphadenopathy. Multislice spiral chest 
tomography was then performed, and bronchiectasis and 
diffuse interstitial lung disease were diagnosed.

Emergency laboratory test results

•	 Hemoglobin (Hb): 11.3
•	 Leukocyte count: 3,940
•	 Platelet count: 191,000
•	 Aspartate transaminase (AST): 672
•	 Alanine aminotransferase (ALT): 689
•	 Total bilirubin (TB): 0.71
•	 Direct bilirubin (DB): 0.38
•	 Total proteins (TP): 8.21
•	 Albumin (Alb): 4.2
•	 Alkaline phosphatase (AP): 160
•	 Gamma-glutamyl transpeptidase (GGT): 244
•	 Prothrombin time (PT): 14.2
•	 International Normalized Ratio (INR): 1.2
•	 Creatine-phosphokinase (CPK) total: 136
•	 CPK-MB: 24
•	 Lactate dehydrogenase (LDH): 764
•	 Human immunodeficiency virus (HIV): nonreactive
•	 Ferritin: 124.5
•	 Free T4: 1.51
•	 Thyroid-Stimulating Hormone (TSH): 3.36

Tests for viral markers for hepatitis A, B, C, D, and E 
were negative while tests for antinuclear antibody (ANA) 
markers, anti-smooth muscle antibodies (ASMA), anti-
mitochondrial serotype M2 (AMA M2), Liver Kidney 
Microsome Antibodies (LKM-1) and Antineutrophil 
Cytoplasmic Antibody (ANCA) were negative. 
Immunoglobulin G was 1,842 and Immunoglobulin M was 
31.7 (both within normal ranges).

Abdominal ultrasound during hospitalization showed 
biliary mud, increased flatulence, a normal sized liver, uni-
form edges and homogeneous parenchyma. No focal or 
diffuse lesions were evident. Intrahepatic bile ducts did not 
appear to be dilated. The common bile duct and portal vein 
were of normal caliber.

Two weeks later, after the patient’s respiratory process 
had improved, she was discharged. Medication to treat her 
underlying disease were prescribed and consumption of 
the substances containing glucosamine-chondroitin that 
she had stopped consuming a few days before admission to 
the hospital was prohibited.

Two months after discharge, a follow-up examination at 
the hospital showed clinical improvement. 

Follow-up laboratory results 

•	 Hb: 12.1
•	 Hematocrit (Hcto): 36.2%
•	 Leukocyte count: 4,260
•	 Ab: 0%
•	 Platelet count: 208,000
•	 PT: 14.7
•	 INR: 1.31
•	 AST: 37
•	 ALT: 25
•	 TB: 0.57
•	 DB: 0.24
•	 AP: 223
•	 GGT: 57
•	 PT: 7.29
•	 Alb: 4.06

Table 1 describes the patient’s liver biochemistry data. 

Table 1. Results of the patient’s liver biometry exams for glucosamine-
chondroitin hepatotoxicity.

At 
admission

2 days later 1 week 
later

2 months 
later

AST (IU) 672 296 388 37
ALT (IU) 689 392 383 25
TB (mg/dL) 0.71 1.69 2.82 0.57
DB (mg/dL) 0.38 1.47 2.24 0.24
TP (g/dL) 8.21 6.1 7.1 7.29
ALB (g/dL) 4.2 3.1 3.5 4.06
AP (IU) 160 104 101 73
GGT (IU) 212 198 57
PT (s) 14.2 14.7
INR 1.2 1.31

AST: Aspartate transaminase (negative value [NV]: 0-35 IU); ALT: 
Alanine aminotransferase (NV: 0-35 IU); TB: total bilirubin (NV: 0.3-
1.2 mg/dL); DB: direct bilirubin (NV: 0-0.3 mg/dL); PT: total proteins 
(NV: 6-8 g/dL); ALB: albumin (NV: 3.5-5.5 g/dL); AP: alkaline 
phosphatase (36-129 IU); GGT: gamma-glutamyl transpeptidase (NV: 
8-78 IU); PT: prothrombin time (NV: 10-14 s); INR: International 
Normalized Ratio (NV: <1.4)
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by biopsy. In our case, a biopsy could not be performed, 
since the patient was asymptomatic. Similarly, Linnebur 
et al. have demonstrated an association between this OTC 
product and liver damage in a report of two cases of gluco-
samine-chondroitin-related hepatotoxicity. (7)

Ossendza et al. described a case with elevated transa-
minases and bilirubin indicating hepatocellular damage. 
Clinical indications were pruritus and jaundice which were 
associated with therapeutic doses of glucosamine. All indi-
cations disappeared after suspension of the drug. (8) It is 
important to note that our patient’s bilirubin levels began 
to increase at a certain point in her evolution.

A unique case has been reported by Stephen et al. (9) 
The patient presented with jaundice and cholestasis but 
the etiology was uncertain during the three-month study. 
Subsequently, a direct association of these symptoms with 
ingestion of glucosamine-chondroitin was determined and a 
cholestatic lesion was demonstrated by means of a liver biopsy.

It is important to mention the work carried out by Cerda 
et al. to determine association of glucosamine-chondroitin 
ingestion and alterations in liver tests. (10) Their study was 
based on completion of a questionnaire by 151 patients with 
underlying chronic liver disease. The authors were able to 
establish that two patients, one of whom had clinical indica-
tions of liver alterations, had altered transaminase levels and 
levels of cholestasis enzymes associated with the drug.

In summary, our patient joins the statistics of the few 
cases registered so far of glucosamine-chondroitin-induced 
hepatotoxicity. Indeed, this is the first case reported in Peru.

Therefore, we recommend continuing investigation of 
etiologies of all abnormal liver tests in patients who are 
admitted to emergency rooms, outpatient clinics and to 
inpatient care. Only in this way can we increase the casuis-
try of drug-induced liver injury and have a better overview 
of this increasingly frequent pathology.
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DISCUSSION

Glucosamine and chondroitin are biomolecules that are found 
naturally within the human body. They maintain the integrity 
of the cartilage system through multiple processes. (11)

Glucosamine, part of the glycosaminoglycan family, 
is found in the cartilage matrix and synovial fluid. It can 
have medicinal effects when administered externally, (12) 
especially in bone and joint diseases such as osteoarthritis 
for which its effectiveness at mitigating symptoms and its 
safety have been proven. (13) Nevertheless, prophylactic 
use to prevent appearance of osteoarthritis has not been 
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The patient described here had hepatocellular liver 
damage that was directly related to an over-the-counter 
drug based on glucosamine-chondroitin. According to 
a recent update on glucosamine, onset of liver disorders 
occurs from one to four weeks after intake of the drug 
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- as in our case- mixed. The mechanism by which hepato-
toxicity occurs is still unknown. (15)

It is important to emphasize that our patient never had 
clinical indications of liver disease such as asthenia, pruri-
tus, jaundice, and nausea. In contrast, of the three cases of 
liver disease in patients who consumed glucosamine-con-
taining herbal preparations reported by Smith and Dillon, 
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they discontinued taking the herbal supplements. Similarly, 
the patient who had no symptoms experienced biochemical 
remission when supplements were discontinued.

Ebrahim et al. have reported a patient who had general 
malaise and jaundice whose laboratory tests revealed a 
mixed pattern of hepatocellular and cholestatic liver injury. 
(5) These changes were associated with ingestion of gluco-
samine supplements two weeks prior to admission. Clinical 
and biochemical improvement were seen one week after 
suspension of the drug and became completely normal 
four weeks after suspension. 

The details of these cases are similar to those of our patient 
who stopped taking the medication a few days before ente-
ring the hospital after which transaminase levels decreased 
to 50%. After eight weeks they returned to normal.

Yang et al. reported another case of a patient who had 
mixed liver damage after consuming an over-the-counter 
product that contained glucosamine-chondroitin and her-
bal products. (6) This exposure to glucosamine-chondroi-
tin is similar to the case of our patient as well. An impor-
tant point in that case was demonstration of liver damage 
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