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CASE REPORT-1

• Female, year of birth 1968

• Occupation : business

• Address :  Gò Vấp District , HCMC

• Height=153cm, weight=57 kg, BMI=24.3

• BP=166/104.  Pulse =78 bpm

• Vertigo sometimes. Health check up













CASE REPORT-2

• Male, year of birth 1975

• Occupation : engineer

• Address Ho Chi Minh city

• Height=163cm, weight= 63kg, BMI=23.7

• BP=140/92,  Pulse =105 bpm

• Smoking (30 cigarettes/day), everyday alcohol 
drink for coax sleep  (7-8 beer cans/ day)

• Physical check up
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Pathogenesis of osteodystrophy in 
liver disease

• Hepatic osteodystrophy refers to osteoporosis 
and osteomalacia associated with chronic liver 
disease.

• Liver is involved in a number of metabolic 
mechanisms, is one of the secondary causes of 
osteoporosis and approximately 30% of patients 
with chronic liver disease suffer from 
osteoporosis and may experience osteoporotic 
fracture because of increased bone resorption.



Mechanism of impaired bone 
turnover in liver disease 

Factor Comment

1. Vitamin D and calcium 
metabolism

 Vitamin D3 is hydroxylated in the liver to 25-hydroxy vitamin D  and then in the 
kidneys to 1,25-hydroxyvitamin D. Decreased 25-OH-vitamin D production is 
associated with altered liver function and it results in impaired osteoclast-
mediated bone resorption, osteoblast-mediated mineralization and decreased 
calcium resorption in the gastrointestinal tract .

 Disturbed secretion of bile leads to decreased fat absorption and abnormal 
uptake of vitamin D

 IGF-1 is produced in the majority of hepatocytes and feedback is inhibited by 
GH. In patients with chronic liver disease with advanced cirrhosis, GH secretion 
is increased twofold

 Relatively low incidence of significant parathyroid hormone (PTH) disturbances 
associated with decreased vitamin D concentrations . This paradox in the 
vitamin D–PTH regulation pathway may be related to genetic polymorphism of 
the vitamin D receptor (VDR), which may result in the suppression of PTH 
secretion

Interference with the differentiation of primary osteoblasts into their primary 
function

2. Hypogonadism, Hormonal 
dysregulation

3. Excess unconjugated bilirubin



Mechanism of impaired bone 
turnover in liver disease 

4. Release of cytokines :

 IL-1
 IL-6
 TNFα
 RANKL/OPG
 Adipokines : Leptin

- Increased osteoclast 
activity. 

- Impaired osteoblast 
function

 Interleukin-1 (IL-1), IL-6 and tumour necrosis factor α (TNFα) enhance the activity of 
osteoclasts. Increased concentrations of these cytokines are found in cases of cirrhosis, 
hepatitis and alcoholic liver disease .

 IL-6 is produced by osteoblasts which directly and indirectly activates osteoclasts. IL-6 
indirectly activates osteoclasts by stimulating osteoblast production of receptor activator 
of nuclear factor κB ligand (RANKL).

 RANKL and osteoprotegerin are among the best known cytokines involved in the 
regulation of bone homeostasis. Receptor activator of nuclear factor κB (RANK) leads to 
activation of osteoclasts, thereby increasing bone resorption. Osteoprotegerin inhibits 
binding of RANKL with RANK, thereby preventing loss of bone mass. In the early stages of 
liver disease increased levels of RANKL and normal osteoprotegerin concentration result in 
increased bone resorption. However, as liver disease progresses, the concentration of 
RANKL remains within the normal range while the concentration of osteoprotegerin
increases. This phenomenon may be secondary to impaired osteoblast function, which 
leads to decreased production of RANKL and thus reduced bone resorption. Decreased 
osteoblast activity also leads to impaired bone formation

 Adipose tissue derived cytokines, called adipokines, also play an important role in the 
pathogenesis of osteoporosis. In the context of bone metabolism disorders, the best 
known adipokine is leptin. Adipokines inhibit osteoclastogenesis by decreasing the 
synthesis of RANKL and increasing osteoprotegerin levels. Moreover, leptin stimulates  the 
synthesis of proinflammatory cytokines, particularly IL-1 and TNFα 



Mechanism of impaired bone 
turnover in liver disease 

Factor Comment

5. Vitamin K deficiency Necessary for the synthesis of osteocalcin

6. Hemochromatosis
 Iron overload creates oxidative stress that damages bone cells, 

particularly inhibiting osteoblasts  and increasing osteoclast  activity, 
decrease Calcium absorption and reduce vitamin D production

 Hemochromatosis predisposes patients to osteoporosis, especially 
when complicated by hypogonadism. The prevalence of osteoporosis in 
patients with primary hemochromatosis has not been associated with 
any specific genetic aetiologies of the disease.

 25% of patients with hemochromatosis have osteoporosis and that 
41% have osteopenia . Patients with hemochromatosis and without 
evidence of hypogonadism, cirrhosis of the liver or menopause had 
developed osteoporosis (8%) or osteopenia (61%). Increased iron 
concentrations seem to convey an equally high predictive value for 
osteoporosis as they do for cirrhosis of the liver, and the greater the 
iron load the greater the risk of metabolic bone disease 

 Increased BMD has been observed in up to 66% of patients treated by 
phlebotomy. 



Mechanism of impaired bone 
turnover in liver disease 

Factor Comment

7. Auto antibodies, Glucocorticoid 
therapy in autoimmune hepatitis

 Auto antibodies , immune system cells in osteoporosis development  
associated with cholestasis, progressive malnutrition 

 Inhibition of the osteoblasts, diminishment of bone formation, interference 
with vitamin D metabolism and calcium absorption.

 History of corticosteroid use.

8. Genetic factors Polymorphism of IGF-1, vitamin D and collagen 1α1 receptors

9. Environmental factors Alcohol consumption, smoking, sedentary lifestyle, poor nutrition and low BMI



Osteoporosis in specific liver disease 
entities

1. Cirrhosis doubles the risk of pathological fractures, regardless of 
the aetiology of cirrhosis. The total incidence of osteoporosis in 
patients with cirrhosis varies from 12% to 55%, with the incidence 
of fracture between 5% and 20%.

2. Cholestatic liver diseases: Primary biliary cirrhosis (PBC) increases 
the incidence of osteoporosis up to four times and increases the 
probability of osteoporotic fracture twofold. The prevalence of 
osteoporosis in patients with PBC reaches 20–44%. Both the 
duration and severity of PBC reflect the extent of the dysfunction 
of bone metabolism.

3. Primary sclerosing cholangitis (PSC ) :Cirrhosis and steroid 
therapy contribute to a reduction of BMD in patients with primary 
sclerosing cholangitis (PSC ) associated with inflammatory bowel 
disease (IBD). IBD may coexist in over 90% of patients with PSC . In 
addition, PBC is more common in postmenopausal women who 
are already at increased risk of metabolic bone disease.



4. Metabolic syndrome (MS), nonalcoholic fatty 
liver disease (NAFLD), nonalcoholic steatohepatitis
(NASH) and cirrhosis  have been associated with 
the development of osteoporosis
- Decreased BMD in NAFLD appears to be  

independent of sex, in which the presence of 
NAFLD was associated with a 2.5-fold increased 
risk of osteoporotic fractures.

- In patients with elevated alanine transaminase 
levels and C-reactive protein suggestive of NASH, 
BMD was significantly reduced.



• The phenomenon of reduced BMD in steatotic liver disease is 
also observed in children . Children diagnosed with NAFLD in 
liver biopsy as many as 45% had lower BMD than healthy 
children matched for sex, age and body weight. In addition, 
children with NASH had lower BMD’s than patients with simple 
steatosis .

• Cytokines secreted by chronic subclinical inflammation 
associated with obesity . Increased concentrations of TNFα have 
been repeatedly observed in NAFLD ( stimulation of 
osteoclastogenesis, inhibition of osteoblast progenitor cells ). 
TNFα has also been shown to reduce the production of alkaline 
phosphatase, vitamin D receptors and PTH receptors, and other 
factors involved in bone formation. The level of bone 
metabolism disruption is indicated by the level of markers 
osteopontin, osteoprotegerin, osteocalcin and fetuin A . While 
the mechanism has not been fully elucidated, it is known that 
NAFLD is associated with biochemical markers of metabolic 
bone disorders, and vice versa.



5. Viral hepatitis: In patients with cirrhosis as a consequence 
of viral hepatitis, the prevalence of osteoporosis is similar to 
patients with cirrhosis due to other causes of liver disease and 
comprises 20–53% of all patients. Hepatitis B and C have been 
shown to increase the concentration of proinflammatory
cytokines and promote reductions in bone mass. According to 
Schiefke and colleagues, bone density measurements in 
patients with hepatitis B and C were significantly reduced in 
the absence of changes typical for cirrhosis . As liver fibrosis 
progresses so too deepens the BMD deficit. Viral hepatitis is 
unique among other aetiologies of liver disease in that 
increased concentrations of serum PTH have been observed.



6. Alcoholic liver disease: Alcohol abuse and 
chronic liver disease cause endocrine and metabolic 
disorders favouring a reduction in BMD. Factors 
affecting increased bone resorption include eating 
disorders and the direct effect of ethanol on bone 
resorption. Alcohol enhances the activity of 
osteoclasts via induction of IL-6, TNFα and IL-1β 
activation of RANKL. In both experimental and 
clinically confirmed studies, a dose-dependent 
effect of alcohol on osteoblasts has been observed, 
which results in the inhibition of bone formation, 
resulting in a decrease in bone turnover.



7. Liver transplantation: Disorders of bone 
homeostasis in patients who undergo liver 
transplantation are influenced both by liver 
disease and immunosuppressive therapy . BMD 
falls substantially within 3–6 months of 
transplantation and increases to 
pretransplantation within 2 years . The rate of 
return to the initial BMD depends on 
immunosuppression.



Indications for bone mineral 
density measurement

1. Previous fragility fractures
*

2. Glucocorticoteroid therapy (>3 months ⩾ 5 mg/day prednisone)

3. Cholestatic liver disease (bilirubin >3× upper limit of normal for more than 6 months)

4. Liver cirrhosis

5. Presence of major risk factors of osteoporosis:
• Postmenopausal women
• Premature menopause (<45 years)
• Secondary amenorrhea (>6 months)
• Male hypogonadism
6. Low body mass index (<19 kg/m

2
)

7. Viral hepatitis

8. Hemochromatosis

9. Alcohol abuse

10. Before and after liver transplantation



Summary

• The liver is an organ involved in a number of 
metabolic and hormonal processes whose 
dysregulation may lead to the development of 
bone homeostasis disorders and ultimately to 
osteopenia and osteoporosis. 

• For the prevention of osteoporosis in liver 
disease, one should address and treat the specific 
disease modality, eliminate modifiable risk 
factors and maintain proper diet and 
supplementation of vitamin D.
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