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ABSTRACT
Objective: To determine the frequency of osteoporosis in liver cirrhosis of viral etiology and then compare the predictors
of osteoporosis in liver cirrhosis of viral etiology with and without osteoporosis.
Study design: Cross-Sectional Study.
Study place and period: Department of Medicine, Ghurki Trust Teaching Hospital, Lahore from 5 April 2026 to 5 July
2025.
Methodology: One hundred individuals with liver cirrhosis were recruited and underwent Dual energy x-ray
absorptiometry (DEXA) scan and BMD level was recorded. Patient were labeled for osteoporosis. Then patients
underwent screening for predictors of osteoporosis including being female, low BMI, higher MELD score, higher Child-
Pugh class and postmenopausal status. Data was recorded in proforma and analyzed in SPSS v.25. Osteoporosis and
predictors will be presented as frequency and percentage. Chi-square test will be applied to compare predictors in
individuals with and without osteoporosis with p-value <0.05 as significant.
Results: In this study, the mean age of individuals was 46.36 + 12.97 years. There were 36 (36%) men and 64 (64%)
women. The mean BMD was noted as -1.69 + 1.46. Osteoporosis was observed in 38 (38%) individuals. It was observed
that osteoporosis was significantly associated with older age (26 (60.5%) vs. 12 (21.1%)), being females (30 (46.9%) vs.
8 (22.2%)), low BMI (29 (74.4%) vs. 9 (14.8%)), high Child-Pugh class (26 (55.3%) vs. 12 (22.6%)), and high MELD
score (29 (74.4%) vs. 9 (14.8%)), P<0.05).
Conclusion: Thus the risk of osteoporosis in local population is high among individuals with liver cirrhosis. The
association of osteoporosis was also significant with predictors.
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used technique for determining bone mass. The frequency

INTRODUCTION of fractures in liver illness can be decreased by early

Any bone disease in individuals with long-term liver
disease is called hepatic osteodystrophy.! The disease is
classified as normal, osteopenia, osteoporosis, and severe
osteoporosis using bone densitometry's T-score, which
measures bone mineral density.!> Osteoporosis prevalence
in cirrhosis patients varies according to the underlying
liver disease's etiology and diagnostic methodology.>
According to earlier research, the frequency of
osteoporosis ranged from 12-70% among cirrhotic
individuals depending on the underlying liver disease, its
etiology and diagnostic method.>* Advanced age, reduced
estrogen levels, alcoholism and tobacco abuse,
malnourishment, long-term steroids usage, vitamin-D
deficiency, and liver cirrhosis are risk factors for bone
loss.’

Due to its accuracy and ability to measure several skeletal
sites, dual energy x-ray absorptiometry is the most widely

identification and treatment.%’ Age, gender, and the
severity of liver cirrhosis have all been proposed as risk
factors to develop the osteoporosis in individuals.
Although individuals with cirrhosis frequently have
osteoporosis or osteopenia, it is still unknown if associated
risk factors including advanced age, low BMI, and the
degree of liver stiffness can cause these conditions.®® It
was reported in China that out of 79 patients, 29.1%
patients were diagnosed to be osteoporotic. Female gender,
low BMI and malnutrition are major factors of
osteoporosis. '

Rationale of this study is to determine the frequency of
predictors of osteoporosis in liver cirrhosis of viral
etiology. Though literature, we observed that chances of
osteoporosis is highly prevalent among cirrhotic patients,
but limited studies had been done before and no study
done before in Pakistan, as viral hepatitis is the most
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prevalent cause of cirrhosis in Pakistan. Therefore, there is
a need to conduct a study to get evidence for local setting
and implement screening of cirrhotic patients, especially
due to viral cause on regular intervals for BMD level and
also make them aware about adverse consequences of
osteoporosis. This will help us to get updated evidence and
in future, we will implement findings of this study in local
setting.

METHODS

This cross-sectional study was started after taking
approval from ethical review board (Ref.No. 2026/05/R-
37), at Department of Medicine, Ghurki Trust Teaching
Hospital, Lahore from 5 April 2026 to 5 July 2025. Using
WHO calculator, sample size was estimated as 100 cases
using 95% confidence level, 9% margin of error with
previously reported percentage of osteoporosis i.e. 29.1%
by Uchida et al., in patients with cirrhosis due to viral
cause.'® Non-probability, consecutive sampling technique
was used to recruit the individuals with liver cirrhosis.
Inclusion Criteria: Individuals aged 20-70 years, either
gender, diagnosed with cirrhosis due to viral etiology were
enrolled. Cirrhosis was is defined as presence of ALT and
AST>40 1U, coarse liver on abdominal ultrasound, due to
viral hepatitis B or C.

Exclusion criteria: Patients on steroids, malnutrition,
smoking, alcoholism, chronic renal failure (creatinine >1.8
mg/dl or on dialysis), taking supplements for osteoporosis
or oral hormonal treatment or with cirrhosis due to non-
viral etiology were not included in the study.

All the individuals were included in the study from
Medical OPD. Informed consent was taken before
enrolment. Demographics like age, gender, BMI,
occupation, duration of cirrhosis, lifestyle, and daily diet
were noted. Then patients underwent DEXA scan and
BMD level was recorded. Patient was labeled as
osteoporosis present if T score <-2.5 and below the
reference value. Then individual underwent screening for
predictor of osteoporosis including older age (above 50
years), female gender, low BMI (BMI <I8.5 kg/m?),
higher MELD score (MELD score >20), higher Child-
Pugh class (class >A) and postmenopausal status (among
females). Individuals with osteoporosis were managed as
per standard protocol. All this information was recorded in
proforma.

All the collected data was entered and analyzed into SPSS
version 25. Numerical variables i.e. age, BMI, duration of
cirrhosis, BMD level were presented by mean £ SD.
Categorical variables i.e. gender, occupation, lifestyle,
daily diet, osteoporosis and predictors were presented as
frequency and percentage. Predictors were compared in
individuals with or without osteoporosis by using chi-
square test. Data was stratified for age, gender, BMI,
duration of cirrhosis, occupation, lifestyle, daily diet. Post
stratification, chi-square test was applied to compare
stratified groups for osteoporosis and predictors, keeping
p-value <0.05 as significant.

RESULTS

In this study, we enrolled total 100 individuals with mean
age of 46.36 £ 12.97 years. There were 36 (36%) men and
64 (64%) women. The mean BMI was 21.51 + 4.73
Kg/mZ2. Out of 100 individuals, 28 (28%) were doing their
own business or having entrepreneurship, 27 (27%) were
doing jobs, 41 (41%) were housewives and 4 (4%) were
retired men. Among all, 48 (48%) had active lifestyle,
while 32 (32%) had sedentary lifestyle and 20 (20%) were
doing exercise or started gym. There were more
individuals taking home-made meals (57%), while about
18% were still taking fast-food or street food, 19 (19%)
were following diet plan and only 6 (6%) had mess or
hostel food. The mean duration of cirrhosis was 3.83 +
1.92 years. The mean BMD was noted as -1.69 £ 1.46.
Table-1

Table-I: Basic characteristics of individuals with liver
cirrhosis (n = 100)

Mean
IAge (years) 46.36 £ 12.97
Male 36 (36%)
(Gender Female 64 (64%)
BMI (Kg/m?) D151 +4.73
Business/ 28 (28%)
[Entrepreneur
Occupation Job 27 (27%)
Housewife 41 (41%)
Retired 4 (4%)
Active 48 (48%)
Lifestyle Sedentary 32 (32%)
Exercise/Gym 20 (20%)
Home-made 57 (57%)
Fast-food/Street- 18 (18%)
Daily diet food
Diet 19 (19%)
Mess/Hostel 6 (6%)
Duration of cirrhosis (years) 3.83+1.92
IBMD -1.69 + 1.46

Out of 100 individuals of liver cirrhosis, osteoporosis was
observed in 38 (38%) individuals. Figure-1

Figure-1: Osteoporosis detected on DEXA scan (n =
100)

It was observed that osteoporosis was significantly
associated with older age (26 (60.5%) vs. 12 (21.1%), p-
value <0.001). Osteoporosis was also significantly higher
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in females (30 (46.9%) vs. 8 (22.2%), p-value = 0.015).
Low BMI is also a significant predictor of osteoporosis
and observed in 29 (74.4%) individuals with low BMI
than 9 (14.8%) in individuals with normal BMI or
overweight (p-value <0.001). Similarly, we also observed
that osteoporosis was significantly associated with high
Child-Pugh class 26 (55.3%) than low Child-Pugh class 12
(22.6%), p-value = 0.001. Also the high MELD score was
also found to be the significant predictor of osteoporosis
(29 (74.4%) vs. 9 (14.8%), p-value < 0.0001) than patients
with low MELD score. Table-II

Table-1I: Association of osteoporosis with predictors (n
=100)

Mess/Hoste|l (16.7%)
I

5 (83.3%)

Osteoporosis .
Preserll)t Absent Significanc
n =38 n=62
Yes 26 (60.5%) |17 (39.5%)
gf(fvre a;éENo (lesq12 (21.1%) 45 (78.9%) |4 001
vears) than 50
years)
Being Yes 30 (46.9%) [34 (53.1%) 015
female  [No (males)[8 (22.2%) |28 (77.8%) |
Low BMIYes 29 (74.4%) |10 (25.6%)
(<18.5 |No 9 (14.8%) |52 (85.2%) [<0.001
kg/m?)
High Yes 26 (55.3%) [21 (44.7%)
Child- No 12 (22.6%) 41 (77.4%) 0.001
Pugh class
High Yes 29 (74.4%) |10 (25.6%)
MELD  No 9 (14.8%) |52 (85.2%) [<0.001
score

It was observed that occupation, lifestyle and daily diet
had no association with osteoporosis (p-value >0.05).
Table-IIT

Table-III: Association of osteoporosis with occupation,
lifestyle and daily diet

Osteoporosis -
Present |Absent ISI(l:%mﬁca
n=238 n =62
Business /]
[Entreprene |6 (21.4%) 22 (78.6%)
. ur
Occupation [y 0 10 (37.0%) |17 (63.0%) 136
Housewife [20 (48.8%) 21 (51.2%)
Retired 2 (50.0%) [2(50.0%)
Active 21 (43.8%) 27 (56.3%)
. Sedentary |12 (37.5%) [20 (62.5%)
Lifestyle 1 orcise/G 5 (25.0%) |15 (75.0%) |48
lym
Home- 25 (43.9%) 32 (56.1%)
imade
o Fast- 6(33.3%) |12 (66.7%)
Daily diet frood/Strect- 0.477
food
Diet 6 (31.6%) (13 (68.4%)

DISCUSSION

In this study, we observed that mean BMD on DEXA scan
of all individuals was -1.69 + 1.46. Osteoporosis was
observed in 38 (38%) individuals. It was observed that
osteoporosis was significantly associated with older age
(26 (60.5%) vs. 12 (21.1%)), being females (30 (46.9%)
vs. 8 (22.2%)), low BMI (29 (74.4%) vs. 9 (14.8%)), high
Child-Pugh class (26 (55.3%) vs. 12 (22.6%)), and high
MELD score (29 (74.4%) vs. 9 (14.8%)), P<0.05).

In a Chinese study, Uchida et al. found that 29.1% of the
79 patients had an osteoporotic diagnosis. Osteoporosis
was more common in females (69% vs. 41%; P<0.05).
Only corrected calcium was substantially greater in
osteoporosis patients among the biochemical markers of
bone metabolism. Malnutrition, low BMI, and being
female are important risk factors for osteoporosis. Low
BMI (r = 0.430; p-value = 0.001) and considerably older
age (osteoporotic: 63 years vs. non-osteoporotic: 56 years;
p-value = 0.009) were found to be significantly linked
with osteoporosis.!?

In a related study, Lonele et al., reported that 71% and
24.3% of the seventy participants had osteopenia and
osteoporosis, respectively. MELD (r = 0.576, p-value
<0.001) and the Child-Pugh score (r = 0.670, p-value
<0.001) showed a significant positive connection with the
Controlling Nutritional Status score. Of these, 49 had
lumbar spine osteopenia and 15 had osteoporosis. In
patients with liver cirrhosis, osteoporosis was correlated
with age, obesity, grade of varices, Child-Pugh score, and
MELD score (p<0.05).!" The USA data reported that
12.6% of persons over 50 in the country have age-adjusted
osteoporosis.'?

The final analysis included a research by Kang et al., on a
cohort of 836 people from ten investigations. Osteoporosis
prevalence was 14.80% (95% CI: 14.19-15.49). Men and
people under 50, who are often not thought to be at a
higher risk of osteoporosis, can fall into this category. In
order to include this in future predictions models for bony
fractures, more research is needed to assess the risk of
osteoporosis based on the etiology and stage of cirrhosis,
particularly in younger guys.?

One well-known significant factor of osteopenia and
osteoporosis is getting older. The study's findings that
osteoporosis is more common among younger people
highlight how crucial it is to understand how cirrhosis
contributes to the early onset of osteoporosis in this
demographic. The frequency of osteoporosis in men was
only 4.4%, according to this CDC research. '> The data
from a meta-analysis displays the pooled prevalence rate
was 15% and equal gender representation, with 50% of the
participants being men. This suggests that guys with
cirrhosis are more likely than the general population to
develop osteoporosis. Gonzalez-Calvin et al., discovered
that although men with viral cirrhosis showed signs of
increased osteoporosis, postmenopausal women with
cirrhosis and healthy postmenopausal women without
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cirthosis did not differ in terms of bone mass or bone
resorption rates. ' 4

The prevalence of osteoporosis in older people was 21.7%
(95% CI: 18.8-25%), and the overall prevalence in older
men and women was 35.3% (95% CI: 27.9-43.4%) and
12.5% (95% CI: 9.3-16.7%), according to a review of 40
studies with a total sample size of 79,127 people.
Additionally, Asia had the greatest reported rate of
osteoporosis among the elderly, at 24.3% (95% CI: 20.9-
28.1%).3

Osteoporosis was found to be 24.4% prevalent in the
Eastern Mediterranean. Saudi Arabia had the highest
frequency of osteoporosis (32.7%), while Kuwait had the
lowest incidence (15.1%).> Osteoporosis and related
consequences are becoming more common in Eastern
Mediterranean countries as a result of longer life
expectancies.'” As reported by Zamani et al., and Irani et
al., the lower levels of vitamin D and less consumption of
calcium, reduced exposure to the sun, excessive smoking
history (more than twenty cigarettes per day), and a
positive family history of osteoporosis are the significantly
associated factors of osteoporosis.!> 16

Women are more likely than men to have osteoporosis.
The study's findings were consistent with those of
numerous other investigations.!®!8 One independent risk
factor for osteoporosis in older adults is female gender.
This rise could be linked to a drop in women's
postmenopausal estrogen.'® 2 In this study, we also found
a substantial correlation between female gender and
osteoporosis, particularly among older females who were
post-menopausal (30 (46.9%) vs. 8 (22.2%), p-value
<0.05). The most significant associated factor of
osteoporosis in male gender is a history of fractures.?

In general, males have higher bone-mass and bone
contents than females. Additionally, man develop a higher
level of bone-mass later in life than woman do. It is
believed that 49% of women over 50 have osteoporosis.?!
Osteoporosis affects roughly one-tenth of women over 60,
one-fifth of women over 70, two-fifths of women over 80,
and two-thirds of women over 90 globally.??> Osteoporosis
is five times as common in women over 50 than in the
general population. According to Ma et al., the prevalence
of osteoporosis was 52.1% in men and 69.1% in women.?
According to Zeng et al., the prevalence of osteoporosis in
males was higher than females (45.9% vs. 11.8%,
respectively, p<0.05) and according to Nielsen et al., also
observed that the risk of osteoporosis is higher in males
than females (22.2% vs. 10.8%, respectively, p<0.05).2+2

In this study, we also faced few limitations. We did not
observe laboratory parameters involved in osteoporosis
including inflammatory markers (CRP, Interleukin-36) or
intact parathyroid hormone, vitamin D level, calcium level
& phosphate levels, and liver function tests that could alter
the bone density. In further studies it is recommended to
consider these parameters for assessment of osteoporosis
in cirrhotic individuals and improve their level by
supplementation and better therapeutic protocols. We also
did not planned to check the association of osteoporosis
with presence of ascites, or fibrosis.

CONCLUSION

Thus the risk of osteoporosis in local population is high
among individuals with liver cirrhosis. The association of
osteoporosis was also significant with predictors. Now we
have got the magnitudes for local population and found
prevalence of osteoporosis high as compared to other
populations and all the predictors were significantly
associated with osteoporosis. Now we will implement
findings in local setting and will recommend to screen
liver cirrhosis patients for BMD in order to timely
diagnose the osteoporosis and timely manage the
individuals to prevent any bone loss or degenerative bone
disease.

REFERENCE

1. Casanova-Lara AI, Peniche-Moguel PA, Pérez-
Hernandez JL, Pérez-Torres E, Escobedo Gonzalez
G, Cérdova-Gallardo CJ. Osteoporosis and FRAX
risk in patients with liver cirrhosis. Revista Médica
del Hospital General de México 2014;77(4):173-8.

2. Kang J, Gopakumar H, Puli SR. Prevalence of
osteoporosis in cirrhosis: a systematic review and
meta-analysis. Cureus 2023;15(1):¢33721.

3. Salari N, Darvishi N, Bartina Y, Larti M, Kiaei A,
Hemmati M, et al. Global prevalence of
osteoporosis among the world older adults: a
comprehensive systematic review and meta-
analysis. Journal of Orthopaedic Surgery and
Research 2021;16(1):669.

4. Sarafrazi N, Wambogo EA, Shepherd JA.
Osteoporosis or low bone mass in older adults :
United States, 2017-2018. NCHS Data Brief
2021;405.

5. Compston JE, McClung MR, Leslie WD.
Osteoporosis. The Lancet 2019;393(10169):364-76.

6. Saeed N-U-S, Gul MA, Salim A, Alam A, Khan
AA, Malik K. Frequency assessment of
osteoporosis in patients of liver cirrhosis.
PAKISTAN JOURNAL OF MEDICAL &
HEALTH SCIENCES 2015;9(1):364-6.

7. Aibar-Almazin A, Voltes-Martinez A, Castellote-
Caballero Y, Afanador-Restrepo DF, Carcelén-
Fraile MdC, Lopez-Ruiz E. Current status of the
diagnosis and management of osteoporosis. Int J
Mol Sci 2022;23(16):9465.

8. Zheng J-p, Miao H-x, Zheng S-w, Liu W-1, Chen
C-q, Zhong H-b, et al. Risk factors for osteoporosis
in liver cirrhosis patients measured by transient
elastography. Medicine 2018;97(20):¢10645.

9. Tu J-B, Liao W-J, Liu W-C, Gao X-H. Using
machine learning techniques to predict the risk of
osteoporosis based on nationwide chronic disease
data. Scientific Reports 2024;14(1):5245.

10. Uchida S, Miyaaki H, Ichikawa T, Taura N, Miuma
S, Honda T, et al. Risk factors for osteoporosis in
patients with end-stage liver disease. Biomed Rep
2016;5(5):629-33.

11. Ionele CM, Turcu-Stiolica A, Subtirelu MS,

1JDDT, Volume 16 Issue 72s, 2026

Page: 1596



12.

13.

14.

15.

16.

17.

18.

Frequency of Predictors of Osteoporosis in Liver Cirrhosis of Viral Etiology

Ungureanu BS, Sas TN, Rogoveanu 1. Osteoporosis
Assessment among Adults with Liver Cirrhosis.
Journal of Clinical Medicine 2023;12(1):153.
Sarafrazi N, Wambogo EA, Shepherd JA.
Osteoporosis or low bone mass in older adults:
United States, 2017-2018. NCHS Data Brief
2021(405):1-7.

Gonzalez-Calvin JL, Mundi JL, Casado-Caballero
FJ, Abadia AC, Martin-Ibanez JJ. Bone Mineral
Density and Serum Levels of Soluble Tumor
Necrosis Factors, Estradiol, and Osteoprotegerin in
Postmenopausal Women with Cirrhosis after Viral
Hepatitis. The Journal of Clinical Endocrinology &
Metabolism 2009;94(12):4844-50.

Gonzalez-Calvin JL, Gallego-Rojo F, Fernandez-
Perez R, Casado-Caballero F, Ruiz-Escolano E,
Olivares EG. Osteoporosis, Mineral Metabolism,
and Serum Soluble Tumor Necrosis Factor
Receptor p55 in Viral Cirrhosis. The Journal of
Clinical Endocrinology & Metabolism
2004;89(9):4325-30.

Zamani M, Zamani V, Heidari B, Parsian H,
Esmacilnejad-Ganji SM. Prevalence of
osteoporosis with the World Health Organization
diagnostic criteria in the Eastern Mediterranean
Region: a systematic review and meta-analysis.
Archives of osteoporosis 2018;13(1):129.

Irani AD, Poorolajal J, Khalilian A, Esmailnasab N,
Cheraghi Z. Prevalence of osteoporosis in Iran: A
meta-analysis. Journal of research in medical
sciences: the official journal of Isfahan University
of Medical Sciences 2013;18(9):759.

Chen P, Li Z, Hu Y. Prevalence of osteoporosis in
China: a meta-analysis and systematic review.
BMC public health 2016;16(1):1039.

Cui Z, Meng X, Feng H, Zhuang S, Liu Z, Zhu T, et
al. Estimation and projection about the standardized

19.

20.

21.

22.

23.

24.

25.

prevalence of osteoporosis in mainland China.
Archives of Osteoporosis 2020;15(1):2.

Zhang Q, Cai W, Wang G, Shen X. Prevalence and
contributing factors of osteoporosis in the elderly
over 70 years old: an epidemiological study of
several community health centers in Shanghai.
Annals of palliative medicine 2020;9(2):23138-
238.

Ko CH, Yu SF, Su FM, Chen JF, Chen YC, Su Y]J,
et al. High prevalence and correlates of
osteoporosis in men aged 50 years and over: a
nationwide osteoporosis survey in Taiwan.
International Journal of Rheumatic Diseases
2018;21(12):2112-8.

Lin C-C, Li C-I, Meng N-H, Liu C-S, Lin C-H, Lin
W-Y, et al. Osteoporosis: Prevalence and risk
factors among Taiwanese metropolitan elderly.
European Geriatric Medicine 2015;6(4):303-8.
Johnston CB, Dagar M. Osteoporosis in older
adults. Medical Clinics 2020;104(5):873-84.

Ma Y, Fu L, Jia L, Han P, Kang L, Yu H, et al.
Muscle strength rather than muscle mass is
associated with osteoporosis in older Chinese
adults. Journal of the Formosan Medical
Association 2018;117(2):101-8.

Nielsen B, Andersen H, Haddock B, Hovind P,
Schwarz P, Suetta C. Prevalence of muscle
dysfunction concomitant with osteoporosis in a
home-dwelling Danish population aged 65-93
years-The  Copenhagen  Sarcopenia  Study.
Experimental gerontology 2020;138:110974.

Zeng Q, Li N, Wang Q, Feng J, Sun D, Zhang Q, et
al. The prevalence of osteoporosis in China, a
nationwide, multicenter DXA survey. Journal of
Bone and Mineral Research 2019;34(10):1789-97.

1JDDT, Volume 16 Issue 72s, 2026

Page: 1597



