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ABSTRACT
Objectives. Chronic viral hepatitis B and C represent an important health burden all over the world. Reduced 
bone mineral density is an extrahepatic complication which has been found in patients with chronic liver dis-
ease. The aim of our study was to identify bone mineral impairment (osteopenia/osteoporosis) and the risk 
factors that are correlated with its severity, in patients with chronic viral hepatitis B (CHB) and C (CHC).
Material and methods. Anthropometric, biological parameters and bone mineral density (BMD) were mea-
sured in 60 patients with CHB (n = 30) and CHC (n = 30). BMD was assessed using Dual Energy X-ray Ab-
sorptiometry (DEXA) in the hip and lumbar spine regions, inclusively a whole scan (total body).
Results. Sixty patients (mean age 44.93 years, range: 20-70) were enrolled, including 30 CHB patients 
(mean age 46.43 years, range: 20-70) and 30 CHC patients (mean age 43.43 years, range: 28-64). Forty of 
patients were men (66.66 %). Active smokers were 16 patients (26.66 %). Meanbody mass index (BMI) was 
25.38 kg/m2 (range: 16.70-38.40). At baseline, 21 of 60 (35%) of the patients had evidence of osteopenia and 
4 of 60 (6.66%) of patients, respectively presented osteoporosis at LS. At total hip, 22 of 60 of the patients 
(36.66%) recorded osteopenia; osteoporosis was found at 7 patients (11.66%) at total hip assessment. Low 
BMD values at different regions correlated significantly with low BMI, smoking and liver fibrosis grade.
Conclusions. Our results suggest that bone mineral metabolism disorders exist in patients with chronic viral 
hepatitis B and C who are active smokers, presenting low BMI and advanced liver fibrosis, even without liver 
cirrhosis.
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INTRODUCTION 

Reduced bone mineral density, as an extrahe-
patic complication, found in patients with chronic 
liver disease (CLD) is well known (1-3). This com-
plication was defined as hepatic osteodystrophy 
(HO) (3) and commonly manifests as osteoporosis 
or osteopenia (4). The pathophysiology of this type 
of secondary osteoporosis still remains unclear (3). 
Many factors seem to be evolved in the occurrence 
of HO: chronic cholestasis (5) (especially in pa-
tients with primary biliary cirrhosis), low levels of 
insulin-like growth factor-1 (IGF-1) (6,7), the af-

fecting of system of the receptor activator of nucle-
ar factor κappa B ligand (RANKL) and osteoprote-
gerin (OPG) (8), vitamin D deficiency (9,10), 
sedentary lifestyle (11), low body mass index 
(BMI) (12), alcoholism (13), and the list is still 
opened. The prevalence of HO ranges from 12 to 
55% in patients with chronic liver disease (3).

Regarding the chronic viral hepatitis, the preva-
lence (in Europe) was reported to be between 0.1-
7% for chronic hepatitis B and between 0.4-3.5% 
in general population for chronic hepatitis C, re-
spectively (14).
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In chronic viral hepatitis, an inflammatory re-
sponse dominates the pathophysiologic response to 
infection with an increase release of cytokines (in-
creased osteoclast bone resorption) (15,16). The 
risk of HO development increases as a result of di-
agnosis of chronic viral hepatitis B or C at young 
ages and additionally, as the lifespan of these pa-
tient increases due to new antiviral therapy. Al-
though, there is much interest in this field, little is 
known about this pathology so that frequently re-
mains underdiagnosed and therefore untreated. The 
management of this type of osteoporosis rises many 
problems, especially in patients with liver cirrhosis 
and so far it has not been established a specific 
treatment.

OBJECTIVES

Considering all the above aspects in this pathol-
ogy, the aim of our study was to identify bone min-
eral impairment (osteopenia/osteoporosis) and the 
factors that are correlated with its severity, in pa-
tients with chronic viral hepatitis B and C.

MATERIAL AND METHODS

Sixty patients with chronic viral hepatitis B and 
C (30 with CHB, 30 with CHC), from “Prof. Dr. 
Matei Bals” National Institute for Infectious Dis-
eases, Bucharest were included in this cross-sec-
tional study. All patients were enrolled between 

July 2014 and January 2015. The study protocol 
was approved by the Institute Ethics Committee. 
The relevant demographic (age, gender), anthropo-
metric (height, weight, body mass index – BMI), 
smoker status data and disease related data (liver 
function test – liver enzymes), HBV-DNA (Deoxy-
ribonucleic acid) and HCV-RNA [(Ribonucleic 
acid) by quantitative polymerase chain reaction – 
PCR] are filled out in Table 1.

We calculated BMI as weight (kg)/height (m2) 
and defined it according to WHO criteria (17). For 
the non-invasive assessment ofliver fibrosis we 
used FibroTest (FT, BioPredictive, Paris, France), a 
non-invasive marker to stage liver fibrosis (18).

All patients were aged over 18 years and had 
persistently (more than 6 months) positive serolog-
ical markers – hepatitis B surface antigen/HBV-
DNA, antibodies HCV/HCV-RNA and/or histolog-
ical diagnosis of HBV/HCV infection. All women 
included in the study were premenopausal. Every 
patient read and signed the informed consent be-
fore enrolling to the study (Inclusion criteria).

Menopause (physiological/surgical), HIV co-
infection, cirrhosis, autoimmune liver disease, bone 
disorders, endocrynopathies (inclusively diabetes 
mellitus), vitamin D deficiency, severe heart dis-
ease, history of malignancy, chronic kidney disease 
(estimated glomerular filtration rate <50 ml/
min/1.73 m2), cortisone therapy >3 months, treat-
ment for osteoporosis, prolonged immobilization, 
malnutrition, examination with iodinated contrast 
agents in the last 72 hours before DEXA assess-

TABLE 1. The demographic, anthropometric and biological parameters in hepatitis B and C patients
Parameter All pati ents (n = 60) Hepati ti s B (n = 30) Hepati ti s C (n = 30)

Age (yr) 44.93 (20-70) 46.43 (20-70) 43.43 (28-64)
Male, n (%) 40 (66.66) 23 (76.66) 17 (56.66)

Female, n (%) 20 (33.34) 7 (23.34) 13 (43.34)
BMI (kg/m2) 25.38 (16.70-38.40) 25.80 (18.30-35.12) 24.96 (16.70-38.40)

Smoking, n (%) 16 (26.66) 4 (13.33) 12 (40)
HBV-DNA (IU/mL)

Undetectable
Detectable

Mean HBV-DNA

15 (50%)
15 (50%)

9519955.53
(20-100000000)

HCV-RNA (IU/mL)
Undetectable

Detectable
Mean HCV-RNA

13 (43.33)
17 (56.67)
929086.82

(4142-3200000)
Fibrotest, n (%)

F0
F1
F2
F3

9 (15)
7 (11.66)

22 (36.67)
22 (36.67)

4 (13.33)
3 (10)

10 (33.33)
13 (43.34)

5 (16.67)
4 (13.33)
12 (40)
9 (30)

GPT (IU/mL) 68.14 (11-754) 81.67 (11-754) 54.6 (18-184)

BMI – Body Mass Index; GPT – Glutamate-Pyruvate Transaminase; HBV-DNA – Hepatitis B Virus Deoxyribonucleic acid; 
HCV-RNA – Hepatitis C Virus Ribonucleic acid; HBV – Hepatitis B virus; HCV – Hepatitis C virus; 
IU/mL – International Units/Milliliter; n – Number; Yr – years.
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ment were the exclusion criteria. There was no 
family history of osteoporosis. 

None of the patients received any treatment re-
lated with bone metabolism (calcium, vitamin D, 
corticosteroids, hormone replacement therapy). No 
patient had personal history of bone fracture at the 
beginning of the research.

BONE DENSITY MEASUREMENTS

Bone mineral density was assessed in all pa-
tients at the lumbar spine (LS, L1-L4), at the total 
hip and also at whole skeleton (total body) using 
DEXA (Unit bone densitometry (DEXA) – GE LU-
NAR DPX-NT), which is the gold standard test in 
diagnosis of osteoporosis (19). According to World 
Health Organization (19) recommendations, we 
used T-score (patient BMD compared to the BMD 
of a young adult reference population of the same 
sex) and Z-score (patient BMD compared to the 
BMD of an age, sex, ethnicity-matched reference 
population). All scans were carried out on the same 
machine and were analyzed with the same software 
program. Osteopenia was defined as T-score be-
tween -1 and -2.5 standard deviations (SD) and os-
teoporosis as T-score ≤ -2.5 SD below the mean 
BMD for young adults. A Z-score ≤ -2 defined low 
BMD for chronological age (“below the expected 
range for age“).

STATISTICAL ANALYSES

In the present research, data were expressed as 
median and range for continuous variables and fre-
quency counts for categorical variables. We used 
Fisher’s exact test for binary variables, the Mann-
Whitney U test and the Kruskal-Wallis test for con-
tinuous variables, in order to evaluate the differ-
ences between groups. A p-value less than 0.05 was 
considered significant.

RESULTS

The demographic, anthropometric, biological 
parameters in the study patients are listed in Table 1. 
A total of 60 patients (mean age 44.93 years, range: 
20-70) were enrolled, including 30 CHB patients 
(mean age 46.43 years, range: 20-70) and 30 CHC 
patients (mean age 43.43 years, range: 28-64). For-
ty of patients were men (66.66 %). Active smokers 
were 16 patients (26.66%). Mean BMI was 25.38 
kg/m2 (range: 16.70-38.40).

Regarding the liver enzymes test, the mean glu-
tamate-pyruvate transaminase (GPT) did not differ 

significantly between HBV and HCV patients (Ta-
ble 1) and did not correlated with low BMD. About 
half of patients, in similar proportions for the two 
groups, had serum undetectable viral loads. The 
majority of the patients (44 patients, 73.34%) had 
F2 and F3 stages at the non-invasive assessment of 
liver fibrosis (using FibroTest).

The mean T-scores at total body assessment 
were 0.44 (-2.3 – 2.4) for CHB patients and -0.01 
(-2.6 – 3) for CHC patients. At LS and total hip as-
sessment, the mean T-scores were – 0.74 (-2.4 – 
1.4) and -0.19 (-2.3 - 2), respectively for CHB pa-
tients; -0.7 (-2.8 – 2.2) and -0.8 (-2.7 – 1.9), 
respectively for CHC patients. At baseline, 21 of 60 
(35%) of the patients had evidence of osteopenia 
and 4 of 60 (6.66%) of patients, respectively pre-
sented osteoporosis at LS. At total hip, 22 of 60 of 
the patients (36.66%) recorded osteopenia; osteo-
porosis was found at 7 patients (11.66%) at total 
hip assessment. The overall data of BMD measure-
ments are found in Table 2.

TABLE 2. DEXA scan assessment in hepatitis B and C 
patients
Parameter All pati ents 

(n = 60)
Hepati ti s B 

(n = 30)
Hepati ti s C 

(n = 30)

Osteopenia, n (%)
Total body
Lumbar spine, L1-L4
Total hip

28 (46.66)
9 (15)

21 (35)
22 (36.66)

15 (50)
5 (16.66)

11 (36.66)
11 (36.66)

13 (43.33)
4 (13.33)

10 (33.33)
11 (36.66)

Osteoporosis, n (%)
Total body
Lumbar spine, L1-L4
Total hip

7 (11.66)
3 (5)

4 (6.66)
7 (11.66)

4 (13.33)
1 (3.33)
2 (6.66)

 4 (13.33)

3 (10)
2 (6.66)
2 (6.66)
3 (10)

DEXA – Dual Energy X ray Absorptiometry; n – Number

We found that low BMD values (T-scores) sig-
nificantly correlated with low BMI values at total 
hip (p=0.001). Patients that are active smokers pre-
sented lower T-scores than non-smokers and smok-
ing significantly associated with low BMD at total 
hip. (p=0.027). When we classified patients ac-
cording to fibrosis grade, the BMD at LS and total 
hip was lower in more advanced stages of liver dis-
ease (p=0.031 and p=0.010) for both groups. The 
T-scores and BMD values were lower in CHC pa-
tients than in the CHB ones but there was no sig-
nificantly correlation at LS (p=0.333) and total hip 
(p=0.223), although at total body assessment p 
value is at the limit at significance (p=0.048). Me-
dian T-scores did not differ between the genders not 
only at LS but also at total hip (p=0.601 and 
p=0.723). There was no correlation found between 
Z-score values and age, gender, BMI, smoking, 
liver function or fibrosis grade.
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DISCUSSIONS

The effects of chronic viral hepatitis B and Con 
bone mineral metabolism represent an important is-
sue in the medical research field in the last years. 

In our study, the prevalence of low BMD in pa-
tients with chronic viral hepatitis B and C was high 
(28 of patients – 46.66% – were osteopenic and 7 – 
11.66% – of patients were osteoporotic). These re-
sults are in accordance with the results of other 
studies (20). We obtained important proportions of 
low BMD in each site of the skeleton although the 
mean BMD and the T- and Z-scores were in normal 
ranges.

The patients from the two groups had mean BMI 
ranged in the overweight category; although, we 
reported that low BMD values were significantly 
associated with low BMI values at total hip assess-
ment. This fact that was reported also by other au-
thors (21).

It is well known that the current bone mass is 
determined by genetic factors but also by lifestyle 
factors, including cigarettes smoking (22). Our 
finding that active smoking correlated significantly 
with bone demineralization confirmed once again 
smoking bad effect on mineral metabolism. There 
are many studies that have contributed to this fact 
(21,23,24).

Schiefke et al. reported in their research that pa-
tients with more advanced stages of liver disease 
(histologically proven) presented lower BMD (20). 
In accordance to their research, in our study pa-
tients who had advanced stage liver disease pre-
sented more demineralization at LS and total hip 
than the ones with mild fibrosis.

We did not achieved any correlation between 
the gender of the patient and the BMD values in 

both groups of patients. Lucaci et al., found that 
BMD disorders were more important in women 
than in men (25). Also, in this research, age was not 
found as a predictive risk factor. On the contrary, 
Lucaci et al., reported an important influence of age 
on BMD (25); but Orsini et al. was in accordance 
with our results regarding this risk factor (21).

As limitations of this study, we mention: the 
small lot size, the cross-sectional study design (a 
prospective study design it would evaluate better 
the correlation for the predictive risk factors).

CONCLUSION

Our results suggest that bone mineral metabo-
lism disorders do exist in patients with chronic vi-
ral hepatitis B and C who are active smokers, pre-
senting low BMI and advanced liver fibrosis, even 
without liver cirrhosis.

Extrapolating the results of our study and con-
sidering the anterior studies in the field, we may be 
able to see the important social and economic bur-
den of this pathology together with its consequenc-
es – the fractures. Having this in mind, we need to 
focus on larger studies, with prospective design 
that should contribute to the understanding of this 
disease and its modality of management.
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