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Background and study aim: Hepatitis C
virus infection is a multisystemic disease
with many extrahepatic manifestations.
Affection of bone matrix density is a
common complication of chronic hepatitis
and cirrhosis. The pathogenesis of
osteoporosis in chronic liver disease is
still unknown and is expected to be
multifactorial. The aim of this work is to
assess the frequency of
osteoporosis/osteopenia in patients with
chronic hepatitis C virus infection with or
without cirrhosis.

Patients and Methods: This study was
carried out on 30 patients with chronic
HCV infection without cirrhosis (Group
I1), 30 patients with chronic HCV
infection with compensated cirrhosis
(Group HI) and 20 age and gender
matched healthy controls (Group 1). All
subjects of the study performed liver
function tests, viral markers, liver biopsy,

hormonal assay and Bone Mineral density
measurement (BMD) by Dual energy X-
ray absorptiometry (DEXA).

Results: In patients with chronic hepatitis
C (group 1) the frequency of osteopenia
was 11 (36.7%), osteoporosis 2 (6.7 %),
total patients with low BMD was 13
(43.3%). In cirrhotic patients (group I11),
the frequency of osteopenia was 13
(43.3%), osteoporosis was 3 (10.0%), and
total patients with low BMD was
16(53.3%) vs 1(5.0%) in the control
group (group 1). there was also no
significant difference between patients
with low BMD and patients with normal
BMD as regards age, gender, common
risk factors, liver function tests or
hormonal levels.

Conclusion: Reduced BMD is common
chronic HCV-infected patients with and
without cirrhosis. HCV infection is a risk
factor of osteoporosis.

INTRODUCTION

Chronic hepatitis C (HCV) is systemic
disease rather than hepatotropic and
affects more than 170 million people
worldwide [1]. It is associated with
multisystemic manifestations. Liver
disease is the most common affectation,
and leads to liver cirrhosis and hepato-
cellular carcinoma [2]. Osteoporosis
is a condition that is characterized by
low bone mass and microarchitectural
deterioration of bone tissue, leading to
enhanced bone fragility and a
consequent increase in fracture risk

[3].

Osteoporosis and osteopenia are well
known complications of chronic hepatitis
as well as cirrhosis. Its prevalence
varies considerably. It ranges from 12
to 55% according to patient selection,
diagnostic criteria, underlying liver

disease and its severity [4,5].
Osteoporosis and  osteopenia are
common in chronic viral hepatitis as
HCV and HBV [6]. Compensated as
well as decompensated cirrhosis,
whatever its cause, affects bone mineral
density leading to osteopenia and
osteoporosis  [7]. Prevalence of
osteoporosis in cirrhotic patients is
related to the severity of liver disease
expressed by the Child-Pugh score [8].

Osteopenia and osteoporosis  are
common in chronic HCV patients. In
most studies suggesting that HCV by
itself provokes osteopenia [9-12].
Some of this research involved non-
cirrhotic patients [12-14], others,
individuals affected by liver cirrhosis
[9,11], or both cirrhotics and non-
cirrhotics [15,16], and some were
restricted to patients awaiting organ
transplantation [17,18].
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The pathogenesis of osteoporosis in chronic liver
disease is still unknown and it is likely that
multiple factors are operating simultaneously
[19]. The development of osteoporosis may be
related to both increase bone resorption and/ or
decrease bone formation [20]. Inhibition of
osteoblast (bone forming cell) may be mediated
by retained substances of cholestasis as
unconjugated bilirubin, retained bile acids, toxic
effect of alcohol, and excessive tissue iron
deposition [21].

Various potential inciting factors that either
directly or indirectly alter bone mass are insulin-
like growth factor 1 (IGF-1) deficiency, hyper-
bilirubinemia, hypogonadism, subnormal 25-
hydroxyvitamin D levels, vitamin D receptor
genotypes, vitamin K, osteoprotegerin (OPG)
and receptor activator of nuclear factor
interactions and concurrent use of drugs like
cholestyramine, diuretics, glucocorticoids and
immunosuppressive agents [22], Lifestyle factors
(smoking, alcoholism, immobility), malnutrition
and low body mass index [23,24]. Increase
osteoclast activity is cytokine mediated mechanism
of bone loss. The pro-inflammatory cytokines
interleukin-1 (IL-1) and tumor necrosis factor
(TNF) increase osteoclast activity and are increased
in hepatic inflammation and fibrosis. TNF
increased in viral hepatitis and alcoholic liver
disease as well as in patients with cirrhosis [25].

Osteoporosis is a risk factor for development of
fracture, which may be a source of morbidity in
patients already debilitated by chronic liver disease.
Prevention of morbidity of hepatic osteodystrophy is
to identify those patients who are predisposed to
development of osteopenia and osteoporosis [26].

The aims of this study were to assess the
frequency of osteoporosis in chronic hepatitis
and post HCV cirrhosis in comparison with a
group of age- and sex-matched healthy controls
and to identify the main risk factors for its
development.

PATIENTSAND METHODS

This study was conducted in the Department of
Tropical Medicine, Zagazig University Hospitals,
Egypt during the period from January 2012 to
December 2013 and included 80 subjects. The
subjects were divided into three groups: Group I:
20 apparently healthy individuals, Group I1: 30
patients with chronic viral hepatitis C without
cirrhosis, Group Ill: 30 patients with post
hepatitis C compensated cirrhosis. The evidence
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of HCV infection was detected by anti-HCV
antibody and HCV RNA.

Exclusion criteria:

1- Patients with liver disease due to multiple
etiologies or with other liver conditions (HBV,
primary biliary cirrhosis, autoimmune or
metabolic cause like Diabetes Miletus, hemo-
chromatosis, Willson's disease).

2- Cholestatic liver disease.

3- Decompensated cirrhosis.

4- Postmenopausal women.

All patients and control groups were subjected to:
1- Complete history taking with history of
previous bone fractures.
2- History of drug therapy as steroids.
3- History of smoking and alcohol.
4- Thorough physical examination with special
emphasizes on the manifestations of chronic
liver disease.
5- Laboratory investigations including:
- Complete blood picture.
- Liver functions tests: liver enzymes, serum total
proteins, albumin, serum bilirubin, alkaline
phosphates,
- Child- Pugh score
- Abdominal ultrasonography.
- HCV antibodies by ELISA.
- HCV RNA by guantatitive PCR.
- Serum calcium and phosphorus.
- Hormonal assay: Hormonal immunoassasy:
These included Parathyroid hormone level,
Gonadal hormones levels (Testosterone and
estrogen levels), Thyroid hormone (T3,T4, TSH).
e Liver histopathology for diagnosis of chronic
hepatitis C and cirrhosis: Pathological
examination performed at liver histopathology
laboratory at Pathology Department, Faculty
of Medicine, Zagazig University. Hepatitis
grading and staging were evaluated according to
the METAVIR scoring system which consists
of two separate score, one for necro-
inflammation grade (activity score A0-A3) is
assessed by an algorithm of both piecemeal
necrosis and lobular necrosis and another
for the stage of fibrosis (FO-F4) [27].

eBone Mineral density measurement (BMD)
by Dual energy X-ray absorptiometry (DEXA)
(Norland Excell X-ray bone densitometer
From Norland Medical system, Inc. USA).
Done on femoral neck (FN) and the lumbar
spine (L2-L4) region, BMD was expressed
as grams per square centimeter. T-score is
the number of standard deviation of BMD
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value above or below a young reference value
for individual of same ethnic background
and gender.

WHO classification of osteoporosis:

* Normal BMD is represented by a T score of
more than -1 (low risk of fracture).

+ Osteopenia (low bone mass) is represented by
a T score between -1and -2.5 (medium risk of
fracture).

» Osteoporosis is presented by a T score less
than -2.5 and a previous history of a fragility
fracture (high spontaneous fracture probability)
[28].

Statistical analysis:

Data were expressed as mean = SD for
quantitative data and number and percentage for
qualitative data and comparison was done by
paired t test and ANOVA for the former and
corrected X2 for the latter.

RESULTS

The patients of the three studied groups had no
significant differences as regards age and gender
distribution as shown in Table 1. Males and
females are almost equally represented in each
group. The frequency of smoking and mean body
mass index of each group were represented in
Table 2 as common risk factors for osteoporosis
with no significant differences found among the
three studied groups.

The frequency of osteopenia/osteoporosis in the
three studied groups is represented in table (3).

The comparison showed that the frequency of
osteopenia/osteoporosis is highly significantly
higher in group Il and significantly higher in
group 111 when compared to the control group I.
The results of the hormonal assay for parathyroid
hormone, sex hormones and thyroid hormones as
well as thyroid stimulating hormone were compared
among the three studied groups in table (4). It
shows that the parathyroid hormone level was
significantly higher in the compensated cirrhosis
patients group (group I1) than in the two other
groups, also serum testosterone level was
significantly lower in the compensated cirrhosis
patients group (group 1) than the other two groups.

In tables 5 and 6 the two patients groups were
divided according to the presence or absence of
bone disease into two groups. As presented in
table 5, the patients without bone disease were
compared to those with bone disease according
to demographic data as well as common risk
factors for osteoporosis/osteopenia and showed
no significant difference between the two groups
as regards any of these items. In table 6, there's
comparison between the two groups as regards
platelet count, total and direct bilirubin levels,
total protein and albumen levels, prothrombin

time, liver enzymes, serum calcium and
phosphorus as well as parathormone and
testosterone levels, showing no significant

difference as regards any of these laboratory
parameters.

Table (1): Demographic data of the studied groups

Group | Group Il Group I
N=20 N=30 N=30 F P-value
(No. &%) (No. &%) (No. &%)
Age (years)
X+SD 38.6+9.6 39.618.4 39+9.6 0.09 | 0.914*
Range 22-56 22-55 25-53
No (%) No (%) No (%) 1
Female 3(15.0) 4(13.3) 4(13.3) x
Male 17(85.0) 26(86.7) 26(86.7) 004 ) 0.983

* Non-significant

Table (2): Frequency of the common risk factors of osteoporosis in different studied groups
Group | Group 11 Group 111
N=20 N=30 N=30 y: | P.value
(No. &%) (No. &%) (No. &%)
Smoking 1(5.0) 4(13.3) 0(0.0) 4.62 | 0.099*
. F P.value
Body mass index BMI) o0 o0 T 2604132 | 27.2¢3 | 0.788 | 0.458*
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Table (3): Frequency of osteopenia/osteoporosis among studied groups
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Group | Group Il Group 111
N=20 N=30 N=30
N % N % N %
Normal 19 95.0 17 56.7 14 46.7
Osteopenia 1 5.0 11 36.7 13 43.3
Osteoprosis 0 0.0 2 6.7 3 10.0
Total bone disease 1 5.0 13 43.3 16 53.3
X2 8.75 12.49
P <0.01** <0.001***

Table (4): Hormonal assay of different studied groups using analysis of variance by (ANOVA

test).
Group | Group Il | Group Il
Variables N=20 N=30 N=30 F P value
X+ SD X+ SD X+ SD
Parathyroid hormones levels
PTH (7 - 53) pg/ml | 41.6+69 | 40+10.2 | 47.6+13.1 | 4.078 | 0.021**
Gonadal hormones levels
Total testosterone  (ng/ml ) (men| 6.4+2.8 5.6+ 2.4 4.4+2.1 | 4.755 | 0.011**
2.8 8 & women 0.06 - 0.82)
Estradiol (pg/ml) 49.8+51.4 | 53.3+28.3 52+40.4 | 0.047 | 0.954*
Thyroid hormones
Total T3 (1.3-3.1) nmol/l 2.2+0.6 2.240.4 2.3+0.4 | 0.175| 0.84*
Total T4 (66-181) nmol/I 108.8+40 | 125.2430 | 127.1+20 | 2.58 | 0.081*
TSH (0.3 - 4.2) ulu/ml 2.4+ 0.97 2.1+1 1.9+1 1.426 | 0.247*

Table (5): Demographic and clinical factors associated with bone disease in patients of HCV
cirrhosis (group I11) and chronic viral hepatitis C (group 11)

Without bone disease With bone disease Test of p
N=31 N=29 significance
Age (years)
X+SD 38.547.8 42.0£701 1.81 0.07*
Range 22-52 28-55
Gender No % No % X2
Male 26 83.9 26 89.7 0.08 0.78*
Female 5 16.1 3 10.3
Smoking No % No %
Negative 29 93.5 27 93.1 0.2 0.65*
Positive 2 6.5 2 6.9
BMI 0.7*
X+SD 26.643.2 26.3#301 T
Range 22-33 21-33 0.32
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Table (6): Some laboratory parameter and its relation to bone disease

Without bone disease | With bone disease t p
N=31 N=29
Platelets x10%/mm
X £SD 154456 135+.55.1 103 0.19*
Range 77-260 75-247
Total bilirubin /mg%
X £SD 1.6940.5 1.73+0.6 0.28 0.77*
Range 0.9-2.9 0.7-3.1
Direct /mg%
X +SD 0.36+0.35 0.640.3 0.04 0.96*
Range 0.2-1.5 0.1-1.6
Protein /gm%
X +SD 7.80.5 7.9+0.5 0.85 0.39*
Range 7-9 7-9.2
Albumin/gm%
X £SD 4.310.3 4.240.3 1.46 0.14*
Range 3.5-4.8 3.4-4.8
ALT x U
X +SD 46.8+10.7 46.6+16.7 0.06 0.95%
Range 22-70 20-93
AST x IU
X +SD 47.6+13.6 47.7+13.1 0.01 0.98*
Range 20-75 20-77
ALK x U
X +SD 159.5+34 169.1+36.9 1.04 0.29*
Range 110-222 120-240
PT/ Seconds
X +SD 12.741.3 13.3+1.8 1.6 0.11*
Range 11-16 11-17
PTH /pg/mi
X 4SD 45.1+10 42.3+14 0.87 0.38*
Range 22.6-73 21-72
Calcium
X £SD 9.1+0.5 8.240.7 1.06 0.29*
Range 8.2-10 7.1-10
Phosphate
X +SD 3.9+0.4 3.840.4 0.83 0.4*
Range 2.7-4.5 2.8-4.5
Total testosterone x ng/ml
X +SD 45+3.1 5.7+2.6 1.237 | 0.221*
Range. 0.05-9.5 0.2-10.1
DISCUSSION is actually a systemic illness that has so many

The aim of this study was to test if HCV
infection alone can be a risk factor for bone
disease before causing severe liver damage that
intervenes with the patient's nutritional status and
bone metabolism. Studying HCV as risk factor
for bone disease depended on the fact that HCV

extrahepatic manifestations.

In our study, there were no significant differences
between the three studied groups as regards age
and gender distribution as well as common risk
factors of low BMD. This neutralization of risk
factors and exclusion of decompensated cirrhosis,
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cholestasis and postmenopausal females will
help focus on HCV alone and avoid a
confounding factor.

In patients with chronic hepatitis C (group 1) the
frequency of osteopenia was 11 (36.7%),
osteoporosis 2 (6.7 %), total patients with low
BMD was 13 (43.3%).  In cirrhotic patients (group
1), the frequency of osteopenia was 13 (43.3%),
osteoporosis was 3 (10.0%), and total patients
with low BMD was 16(53.3%) vs 1(5.0%) in the
control group (group 1). The previous studies
showed wide variability in their results. Tsuneoka
et al. [29] found osteoporosis in 20% of patients
with chronic hepatitis and in 40% of patients
with cirrhosis. Duarte et al. [15] found low BMD
values in about 20-25% of HCV affected patients.
Sokhi et al. [30] found that osteopenia in the
cirrhotic patients awaiting liver transplantation
was 34.6% and that of osteoporosis was 11.5%.
Schiefke et al. [12] found that osteoporosis
affected 26% in viral hepatitis B and C.
Bunchorntavakul et al. [31] found that osteoporosis
and osteopenia were 3.5% and 22.8%, respectively
in chronic hepatitis C in Thai patients. Turkeli et
al. [32] estimated the prevalence of osteopenia
and osteoporosis in cirrhotic patients to be 45%
and 42.5%, respectively. Javed et al. [33] found
osteoporosis in 26% and osteopenia in 42% of
patients with cirrhosis due to viral hepatitis.
George et al. [34] found decreased BMD in 68%
in cirrhosis patients. Goral et al. [35] found
osteoporosis in 37% of patients with cirrhosis.
Another study by Goubraim et al. [36] found a
high prevalence of BMD abnormalities in
cirrhotic patients (post viral B, C) with total rate
of 80.4%, osteoporosis was found in 28.2% of
cases and osteopenia in 52.2% of cases. Some
Egyptian studies have also found high rates of
bone loss in patients with cirrhosis: 87.8% in
Salama et al. [37] and 86.6% in Ahmed et al.
[38]. These variable percentages of bone disease
in chronic HCV in comparison to this study may
be related to age, gender, stage of liver disease as
well as nutritional state and most studies which
reported high percentage were decompensated
cirrhosis.

In the present study testosterone was mild
decreased in cirrhotic group in comparison to
chronic hepatitis C and control group but all
within normal range with no effect on bone
disease (no significant difference between
patients with low BMD and patients with normal
BMD. This was in agreement with Gallego-Rojo
et al. [39], Wariaghli et al. [19] and Pelazas-
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Gonzélez et al. [40] who found that Patients with
HCV infection had significantly  lower
testosterone levels than controls, but no effect on
bone disease. This finding in our study disagrees
with George et al. [34] who found high incidence
of hypogonadism in patients with cirrhosis with
no relation to bone disease and Diamond et al.
[41] who reported that the two major risk factors
for the development of osteoporosis were
cirrhosis itself and hypogonadism. The
explanation of that debate may be that most
patients in our study were middle-aged, well-
nourished and had good general condition, good
liver function and those who had cirrhosis were
compensated. Hypogonadism in most studies
was mostly related to the severity of liver
disease, alcohol intake and nutritional state.

In this study, there was no significant difference
between serum calcium, phosphorus, or parathyroid
hormone (PTH) with low BMD patients and
patients with normal BMD. Although, PTH mild
increase in cirrhotic group. This is in agreement
with Karan et al. [42], Schiefke et al. [12] Goral
et al. [35], Goubraim et al. [36] who found high
PTH level in cirrhotic patients but with no
difference between patients with normal BMD
and those with osteoporosis or osteopenia. Our
study also agrees with Duarte et al. [15],
Bunchorntavakul et al. [31], George et al. [34]
and EI Karmouty et al. [43] who found serum
calcium, phosphorus and PTH levels were
insignificantly different in patients with normal
BMD and patients with low BMD.

Our study disagrees with that of Bai et al. [44]
who found that an increased level of PTH was an
independent risk factor associated with low
BMD. Also, Younes et al. [45] who recorded a
significant increase in serum PTH level in
patients with cirrhosis but serum PTH was
inversely correlated with BMD. This could be
explained by the fact that the role of calcium-
parathyroid hormone-vitamin D axis in hepatic
osteodystrophy is controversial and still unclear
[46,47]

There was no difference in age and gender
between patients with low BMD and patients
with normal BMD. This finding disagrees with
Tsuneoka et al. [29] and Ormarsdottir et al. [48]
who found that the advanced age of patients was
an independent risk factor of osteoporosis in
patients with chronic liver disease including
chronic hepatitis and cirrhosis. Also Figueiredo
et al. [49] who found that there was a significantly
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lower BMD in post-menopausal female patients
compared to male and pre-menopausal patients.
And Sokhi et al. [30], Mahmoudi et al. [50] who
found that female gender is a predictive factor of
the occurrence of metabolic bone disorders
particularly  osteoporosis in patients with
cirrhosis. This conflict can be due to the fact that
most patients in this study were males in middle
age, small percentage were female in child
bearing period.

Sambrook and Cooper [51] explained the role of
age and gender in their study as follows, patients
with liver cirrhosis older than 50 years had lower
BMD and Peak adult bone mass is achieved early
in life, with a gradual, progressive decline in
BMD beginning at about age 40 to 45 years but
more rapidly in women, for whom the decline
accelerates after menopause [51].

There was no difference as regard smoking and
body mass index (BMI) as common risk factors
in diseased and control groups. Also no difference
between patients with normal BMD and patients
with low BMD. This is in agreement with
Ormarsdottir et al. [48]; Salama et al. [37];
George et al. [34]; Goral et al. [35] who found
that there were no significant differences as
regard BMI, between the patients with normal
and low BMD. This was in disagreement with
Goubraim et al. [36] who found that patients
with low BMD have a lower BMI compared with
those with normal BMD. This could be explained
by that BMI was in average range and smoker
was small percentage (13.3% in HCV, 5% in
control group) in diseased and healthy control
groups respectively.

In the present study there were no significant
differences as regards liver biochemistry (ALT,
AST, ALP, bilirubin, serum protein, serum albumin,
prothrombin time) between patients with low
BMD and patients with normal BMD. This is in
agreement with Smith et al. [26] who found no
correlation between serum bilirubin and reduced
BMD in patients with end-stage liver disease
[26].

Finding in this study that disagrees with Menon
et al. [52], Karan et al. [42], Uretmen et al. [53]
and Goral et al. [35] who found that there is a
negative correlation between serum bilirubin
level and BMD. This study also disagrees with
El Karmouty et al. [43] who found significant
negative correlation between serum bilirubin,
prothrombin time and BMD, also a highly
significant positive correlation between BMD

and serum albumin in patients with chronic liver
disease. Our study also disagrees with Corazza et
al. [9] and Figueiredo et al. [49] who found a
highly significant positive correlation between
BMD measurements and serum albumin levels.
Also, Duarte et al. [15] who reported significant
negative correlation between BMD measurements
and prothrombin time. This could be explained
by that BMD values were affected with the
deterioration in liver functions and patients in
this present study were with good liver function
and the cirrhotic patients were compensated liver
disease (child A).

CONCLUSION

Osteoporosis and its milder form osteopenia are
an important extrahepatic manifestation of
chronic HCV. Reduced BMD is common in
chronic HCV-infected patients. HCV infection is
a risk factor of osteoporosis.
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