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ABSTRACT 

INTRODUCTION:  

In patients with thalassaemia and other haemoglobin disorders, bone disease is a significant 

cause of morbidity. The involvement of diabetes and hypothyroidism, parathyroid gland 

dysfunction, haemolytic anaemia, progressive marrow expansion, iron toxicity on osteoblasts, 

iron chelators, and a lack of growth hormone or insulin growth factors have all been 

identified as major causes of osteoporosis in thalassaemia patients. As a result, potent 

inhibitors of osteoclast activation, such as aminobisphosphonates, become effective drugs for 

the treatment of osteoporosis in patients with thalassaemia and other haemoglobin disorders. 

 

AIM: We conducted a cross sectional study to inspect the correlation between bone disorder 

and hemoglobinopathy patients those came in theirregular follow up in SMHRC Nagpur. 

MATERIAL AND METHODS:  

Total 150 individuals of the age group between 35-80 yrs, the patients was already had 

hemoglobinopathy and coming for their regular check-up at Shalinitai Meghe hospital 

Nagpur, was choose for the research. They were split into class. One group having 

hemoglobinopathy with bone disorder group, another group with hemoglobinopathy not had 

bone disorder.In this study we include the patients those already suffered from BMD. We 

collected data from this patient during the research period.We assess the levels of 

hemoglobin, calcium, phosphorous, and Ferittin in hemoglobinopathy with had bone disorder 

as study group and other control group. 
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RESULTS:  

According to the findings of this report, osteoporosis is measured using a quantitative 

evaluation of BMD. There was no difference in BMD between men and women in this 

sample. Males had slightly higher hemoglobin and hematocrit levels. There was a statistically 

significant link between lumbar spine and skeletal muscle mass (SMM). Multiple regression 

analysis indicated that Hb has a 45.1 percent statistical impact on BMD. These results help to 

explain the relationship between BMD and Hb; a lower Hb level is related to a lower BMD. 

The highest indicator of abnormal BMD was the Hb stage. 

 

CONCLUSION:  

This study showed that a low Hb value wassignificantly correlated with low bone mass, 

suggesting that a low Hb value is a risk factor forchanges in bone turnover that leads to a 

decrease bone density. 

 

KEYWORDS:  Bone mineral density, Hemoglobin, Hemoglobinopathy, Thalassemia, Sickle 

cell disease.  

 

 

INTRODUCTION 
 

Since erythrocyte are created in the marrow space inside the bone, any disturbance of blood 

or bone homeostasis affects the entire blood-bone system.
1
 Hemolytic anemia, such as 

thalassemia, sickle-cell anemia, and autoimmune hemolytic anemia, has been related to 

significant bone loss.
2
 Because of the effects of bone fractures, associated morbidity and 

impairment, as well as social costs, a reduction in bone mass,
3
 as measured by bone mineral 

density (BMD) loss, is a significant public health concern. 
4
This is a global health concern, or 

several old researches have reported basic metabolic disorders as well as a number of risk 

factors linked to the development of osteoporosis. Adult, low Wight, a lack of body moment, 

a lack of schooling, and dyslipidemia are all well-known causes of bone mineral density loss 

(BMD). 
5, 6 

 

The majority of bone mineral density (BMD) is acquired prior to puberty. According to 

previous research, the prevalence of osteoporosis in men was 1% in the United Kingdom, 4% 

in Japan, 3% in Canada, and 8% in France. 
7
 In 2013, the prevalence of osteoporosis in males 

aged 60–69 years and 80 years was 1,400 and 6,227 per 100,000, respectively, according to a 

study of Taiwan's population-based National Health Insurance claims database. 
8
 

 

Anemia is a very familiar disorder. According to the “2011 National Health Statistics,” the 

prevalence rates of anemia in men and women aged >10 years were 2.4 percent and 12.7 

percent, respectively, and 15.3 percent and 17.8 percent, respectively, in men and women 

over the age of 70. BMD is caused by a number of factors, including genetics, age, sex, 

weight, total height, smoking, calcium supplementation, caffeine, liquor, and others.
9 

Osteoporosis is a clinically silent disease in its early stages. Bone loss can strike at any time. 

It can lead to hip and spine breaks later in life
10 
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Sickle cell disease has a variety of side effects, one of which is skeletal damage. 
11

 In patients 

with sickle heamoglobinopathies, bone and bone marrow infarction is a frequent cause of 

acute morbidity 
12

 and can be a precursor to acute chest syndrome. 
13

 BMD defects in SCD 

patients are caused by a number of factors. Reduced BMD in adult patients with SCD has 

previously been linked to reduced hemoglobin levels, chronic hemolytic anemia, hyperplasia 

of the bone marrow, Decreased plasma zinc or sex steroid levels, increased ferritin levels, 

vitamin D defects, and extremely low body mass index (BMI). 
15,14

 Lesser physical exercise 

and circulating GH levels are both likely factors that contributed. 
16,17

 

 

The symptoms of thalassaemia bone disease include diffuse bone pain, scoliosis, spinal 

defects, nerve damage, frequent fractures, and severe osteoporosis.
18

 In patients who live 

longer as a result of better care, however, Main causes of morbidity include osteopenia and/or 

osteoporosis. The prevalence of osteopenia or osteoporosis has been found to be about 40-50 

percent in well-treated TM patients, suggesting that osteoporosis is a significant cause of 

morbidity in TM patients of both genders. 
19 

 

Based on data from the orthopedic department at Shalinitai Meghe hospital and research 

centre Nagpur, the purpose of ,The aim of this study was to use different analysis methods to 

look at the relationship between hemoglobin, Ferittin, calcium, and phosphorous levels in 

BMD in men and women over the age of 20. 

 

MATERIAL AND METHODS 

Our research was carried out in the Biochemistry Department of DMMC&SMHRC Nagpur 

from September 2020 to March 2021. The analysis was accepted by the Institutional Ethics 

Committee, and informed consent was obtained prior to the report. A total of 150 people aged 

35 to 80 years old were enrolled in this study. 75 subjects in the BMD study group and 75 

subjects in the non-BMD control group were hemoglobinopathy patients in both groups out 

of 150 participants.The current research included one fifty patients aged 35 to 80 years old, of 

both sexes, who had hemoglobinopathy and were diagnosed according to W.H.O. criteria 

while visiting Shalinitai Meghe hospital in Nagpur for their daily check-up. 

Inclusion criteria  

 Those individuals have sickle cell anemia, Thalassemia, Bone mineral density disease 

are involved in this study. Informed consent was taken from all participants prior to 

the study.  

Exclusion criteria  

 The study included no underweight participants, pregnant women, individuals with 

malignancies/infections. 

Blood sample collection and processing  

With a tourniquet on the limb and fingers clenched, 5ml blood was collected in a vacutainer 

containing gel clot activator from the median cubital vein. To settle all the developed 

elements and remove serum, blood was centrifuged for 10 minutes at 10,000 rpm. The serum 

was immediately frozen in an autoclaved eppendorf tube before further examination. The 

clinical chemistry laboratory of Shalinitai Meghe Hospital Nagpur tested the samples. 
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Hemoglobin, calcium, phosphorous, and Ferittin levels were calculated after aliquots of the 

samples were frozen at-70
0
C. 

Biochemical analysis  

The 24-hour recall approach was used to assess calcium and iron intakes. BMI was 

determined based on height and body weight measurements. Blood tests were used to assess 

Hb and serum ferritin levels during the study period. According to WHO diagnostic criteria, 

anemia was identified as Hb levels of 13 g/dl for men and 12 g/dl for women. 
20

 For both men 

and women, the baseline iron deficiency status was set at15 ng/mL, and the standard upper 

limit of serum ferritin levels was set at 200 ng/mL for men and 150 ng/mL for women. 
21

 

 

Statistical Analysis 

The general characteristics of the topic were viewed as mean± standard deviation in this 

analysis, or the following analyses were carried out: SPSS 20.0 for Windows was used to 

conduct all of the analyses. All of the findings below had bilateral P-values, and the 

significance level was set at P<0.05. 

 

RESULT  

 

Table 1: shows comparisons the biochemical parameters in hemoglobinopathy with BMD 

and Non-BMD cases. 

 

According to table 1, the research group's levels of hemoglobin, ferritin, calcium, 

phosphorus, and BMI are substantially lower than the control groups. This parameter is 

substantially higher in hemoglobinopathy patients who do not have a bone disorder than 

those who have a bone disorder but not a hemoglobin disorder. 

 

 

 

 

 

 

 

Parameters Hemoglobinopathy 

with BMD 

N= 75 Age- 35-80yrs 

Hemoglobinopathy 

with Non-BMD 

N= 75 Age- 35-80yrs 

significance 

Hemoglobin 10.53±2.55 14.12±1.23 <0.001 

 

Ferittin 20.85±15.11 99.86±37.02 <0.001 

Calcium 18.42±9.53 26.23±12.30 <0.001 

Phosphorous 25.32±6.21 20.12±4.61 <0.001 

BMI 25.09±7.08 79.56±15.10 <0.001 
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Graph-1: Comparisons the biochemical parameters in hemoglobinopathy with BMD and 

Non-BMD cases 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Graph 1 shows the significantly increased Hemoglobin, Calcium, Phosphorous, and BMI in 

hemoglobinopathy patients with non-BMD as compared to the BMD patients. 

 

 

DISCUSSION 

 

We looked at the relationship between changes in bone density and hematopoietic disorders 

parameters like hemoglobin, calcium, phosphorous, In this observational analysis, researchers 

looked at ferritin, as well as bone marrow hematopoietic cellularity. 

 

Laudisio, Marzetti, Pagano, Bernabei, & Zuccalà, 2009
22

 found that haemoglobin levels 

were independently and significantly associated with ultrasound-derived T-score in 358 

Italian adults aged 75 years or older, based on regression models that accounted for age, sex, 

protein intake, BMI, and physical activity. 

 

In a cross-sectional study using data from the Korea National Health and Nutrition 

Evaluation Survey, Oh, Moon, and Cho (2017)
23

 discovered that haemoglobin level was 

significantly associated with femoral neck and lumbar spine BMD in men. Another 

hypothesis suggested that diseases that continuously affect hematopoietic function, such as 

sickle cell anaemia (Sarrai, Duroseau, D'Augustine, Moktan, & Bellevue, 2007)
24

 and 

thalassemia (Voskaridou & Terpos, 2008),
25

 may cause an increase in the number of 

hematopoietic cells. Cells such as hematopoietic growth factors and osteoclasts can help with 

bone resorption. 

 

Sarrai M, 2007
24

these results indicated that hemoglobin has a statistically important effect 

on BMD. Through the communication of osteoclast-osteoblasts interaction, EPO activates 

osteoblastic phenotypes both directly and indirectly by encouraging osteoblastic 

differentiation. Since there is a connection between reduced Hb levels and lower BMD, these 
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findings are crucial for explaining the relation between BMD and Hb.   Haemoglobin level 

was the best predictor of irregular BMD. 

 

Hemochromatosis and other forms of iron overload are often linked to osteoporosis., 

according to Zarjou A, Jeney V, Arosio P, et al.2010
26

The effect of iron on bone 

homeostasis has been due to a variety of mechanisms, including direct inhibition of 

osteoblasts activity or bone mineralization by iron, direct stimulation of osteoclast formation 

by iron, Reactive oxygen species (ROS) or ferroxidase activity of ferritin have indirect 

effects. 

A number of studies related to different hemoglobin disorders were reported 
27-29

. Noman et. 

al. reported about fetal haemoglobin as a novel prognostic determinant in sickle cell anaemia 
30

. Sain et. al. studied discriminant indices for distinguishing beta thalassemia trait from iron 

deficiency anaemia
31

. Vanlalsawmi  et. al. reported on thalassemia in children
32

. Chandak et. 

al. assessed haematological profile in patient of sickle cell anaemia in Vidarbha Region
33

. 

Ehtesham et. al. reported on Lactate Dehydrogenase as Predictor for Severity in Sickle Cell 

Disease
34

. Other studies related to liver problems and lifestyle risks affecting 

hemoglobinopathies were reviewed 
35,36

.  

 

Future research on the Hb levels and BMD have a relationship  will use bone formation and 

resorption markers in subjects for research designs that can test hypotheses based on specific 

hematological etiologies, as well as long-term follow-up studies of the mechanism, to 

understand the connection between Hb levels and BMD. 

 

 

CONCLUSION 

Serum hemoglobin levels may be used to identify early signs of bone mineral depletion and 

alert clinicians to the possibility of osteoporotic fractures in adults. In patients being treated 

for hemoglobinopathy, BMD should be closely controlled. Preventive treatment to reduce the 

risk of osteoporosis should be provided whenever possible. 
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