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ABSTRACT 
Objective: Aim of current study is to determine the association of adynamic bone disease among patients of hemodialysis. 
Study Design: Cross sectional 
Place and Duration: Institute of Kidney Diseases Hayatabad Peshawar during the period from January 2021 to June 2021. 
Methods: There were 82 patients of both genders had chronic kidney disease were presented. Patients on maintenance HD 
had their treatments administered by a Fresenius machine 4008S connected to a polysulfone membrane dialyzer and a 
dialysate solution comprising 32 mmol/L of bicarbonate and 1.75 mmol/L of calcium. All of the patients in the study had been on 
dialysis for over a year, and none of them had any signs of acute sickness or active liver disease. SPSS 22.0 was used to 
analyze all data. 
Results: Mean age of the patients was 43.4±8.26 years and had mean BMI 22.4±6.30 kg/m2. There were 48 (58.5%) males and 
34 (41.5%) females. Mean duration of hemodialysis was 4.6±5.19 years. Frequency of DM was found in 24 (29.3%) cases. 
Frequency of vitamin D therapy was found in 55 (67.1%) cases. We found that 29 (35.4%) patients had adynamic bone disease 
and 21 (25.6%) cases had hyperparathyroidism. Significantly higher number of patients had bone pain among all cases. 
Conclusion: We concluded in this study that the prevalence of adynamic bone disease was 35.4%. Among patients of ABD 
most were ages between 25-45 years and were males with severe bone pain. 
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INTRODUCTION 
Deterioration in kidney function over a protracted period of time is 
known as chronic kidney disease (CKD). As kidney function 
declines, those with chronic renal illness have a worsening of 
mineral homeostasis, namely of serum and tissue levels of calcium 
and phosphorus (Ca), in addition to circulating hormone levels like 
parathyroid hormone (PTH). These minerals and endocrine 
processes closely govern the formation of bone throughout 
development (bone modeling) and the preservation of bone 
structure and function in maturity (bone remodelling) [1]. 
 Bone pain, fractures, bone deformities, myopathy, tendon 
rupture, and growth retardation are all symptoms that may arise 
from metabolic disturbances, and there is a growing body of data 
linking these conditions to an increase in mortality and morbidity. 
Long-term impacts on calcification of soft tissues may also result 
from these metabolic disturbances and/or their treatments. [2,3] 
 Bone biopsy with histomorphometric analysis is the gold 
standard for diagnosing the skeletal pathology associated with 
CKD.[2,3] The use of this diagnostic equipment calls for the 
expertise of skilled individuals. Unfortunately, our hospital is typical 
of the many others that lack sufficient numbers of appropriately 
qualified staff members. As a result, doctors can only detect bone 
illness and identify its form by indirect ways. [2] 
 Evidence suggests that determining parathyroid glands 
(PTH) levels can aid in the diagnosis of low and high turnover bone 
diseases. A meta-analysis [2] of PTH for the diagnosis of kidney 
and liver bone disease found that a lower PTH threshold level of 
150-200 pg/ml has a responsiveness of 93% and a specificity of 
77% for diagnosing hyper parathyroid bone disease, whereas an 
upper PTH threshold level of 60 pg/ml has a sensitivity of 70% as 
well as a specificity of 87% for diagnosing adynamic bone disease 
(ABD). Research by Qi et al. demonstrated that PTH levels over 
450 pg/ml are significantly selected for increased turnover bone 
disease. [4].  
 One third, or 33.3%, of Egyptian dialysis patients suffer from 
renal bone disease, according to a recent countrywide survey [4-
7]. Two-and-a-half percent of the children studied in a Polish 
investigation of renal bone disease in uremic patients had 
adynamic bone disease; thirty-seven percent had normal bone 
histology; two percent had osteomalacia; ten percent had mixed 
lesions; and twenty-four percent had hyperparathyroidism. The 
incidence rate of both CAPD and HD in children was identical [8]. 
In the Czech Republic, it was shown that 57% of uremia patients 
had damaged renal bones[9]. For example, 41.1% of Thais 

suffered from adynamic bone disease, 28.6% from 
hyperparathyroidism, 19.6% from a mixed type, 5.4% from a mild 
lesion, 3.6% from osteomalacia, and 1.8% from osteosclerosis[10]. 
 Patients on hemodialysis for end-stage renal disease 
(ESRD) had a fourfold higher incidence of hip fractures compared 
to non-dialysis ESRD patients [11]. The histological findings of the 
several bone diseases associated with chronic kidney disease 
(CKD) are quite different from one another. Even though the 
illnesses that make up chronic kidney disease-mineral and bone 
disorders (CKD-MBD) have different mechanisms at play, they 
typically show similarly in the clinic [12]. Fragility fractures are the 
most common presenting symptom for patients with adynamic 
bone disease (ABD) and osteitis fibrosa cystica (OFC), two 
conditions characterised by abnormally high or poor bone turnover, 
respectively. 
 

MATERIAL AND METHODS 
This cross sectional study was conducted at Institute of Kidney 
Diseases Hayatabad Peshawar during the period from January 
2021 to June 2021 and comprised of 82 patients. After receiving 
informed written consent, full demographic information of enrolled 
cases was recoded. This information comprised age, sex, BMI, 
and comorbidities. Patients who were younger than 12 years old or 
who did not offer any kind of written consent were disqualified from 
the study. 
 The ages of the patients included ranged from 12 to 60 
years old. HD was conducted on a maintenance basis, with a 32 
mmol/L bicarbonate and 1.75 mmol/L calcium dialysate solution, 
and a Fresenius machine 4008S, a polysulfone membrane 
dialyzer. Patients in the study had all been on dialysis for more 
than a year, and none of them exhibited any signs of acute 
sickness or evidence of active liver disease. Before starting 
dialysis, blood was collected to measure several biochemical 
markers. On the fully automated immunoanalyzer Elecys 2010, 
tests for serum intact parathyroid hormone (PTH) and osteocalcin 
were conducted using electro-chemiluminescence immunoassay 
(ECLIA) (Roche). Levels of iPTH 15–65 pg/ml and osteocalcin 11–
43 ng/ml were considered normal. 
 Serum levels of albumin, alkaline phosphatase, calcium, and 
phosphate were measured using an automated chemistry analyzer 
(Cobas Integra 400 Plus) (Roche). This study determined that 35-
129 IU/L, 8.8-8.5 mg/dL, and 2.7-4.6 mg/dL are all within the 
normal limits for blood whole alkaline phosphatase, overall 
calcium, and phosphate, respectively. The level of total serum 
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calcium was routinely readjusted. SPSS 22.0 was used for the 
data analysis. 
 

RESULTS 
Mean age of the patients was 43.4±8.26 years and had mean BMI 
22.4±6.30 kg/m2. There were 48 (58.5%) males and 34 (41.5%) 
females. Mean duration of hemodialysis was 4.6±5.19 years. 
Frequency of DM was found in 24 (29.3%) cases, 30 (36.6%) 
cases had hypertension, 28 (34.1%) cases had cardiovascular 
disease.(table 1) 
 
Table-1: Detailed information of the enrolled cases 

Variables Frequency Percentage 

Mean age (years)  43.4±8.26   

Mean BMI (kg/m2)  22.4±6.30   

Mean duration of 
Hemodialysis (years)  4.6±5.19   

Gender     

Male  48  58.5 

Female  34 41.5 

Other Diseases     

Diabetes Mellitus  24  29.3 

Hypertension  30  36.6 

Cardiovascular Disease  28  34.1 

 
 Frequency of vitamin D therapy was found in 55 (67.1%) 
cases. All of the patients in the study had high overall mean serum 
levels of iPTH, osteocalcin, alkaline phosphatase, and corrected 
total calcium. This was the case across the board. (table 2) 
 
Table-2: Frequency of vitamin D therapy and laboratory findings among all 
cases 

Variables Frequency Percentage 

Vitamin D Therapy     

Yes  55  67.1 

No  27 32.9  

Laboratory Results     

Mean intact parathyroid 
harmone (iPTH) pg/ml   368.4±411.6   

Mean osteocalcin (ng/ml)  249.1±122.9   

 Mean alkaline phosphatase 
(IU/L) 251.8±245.1   

 Mean correct total calcium 
(mg/dl)  10.2±0.8   

 Mean albumin (g/dl) 3.9±2.12    

 
 We found that 29 (35.4%) patients had adynamic bone 
disease.(figure-1) 
 

 
Figure-1: Frequency of ABD among all cases 

 Among 29 patients of adynamic bone disease majority were 
males and had age 25-45 years.(table 3) 
 
Table-3: Gender and age of ABD cases 

Variables Frequency Percentage 

 Gender     

 Female  19 65.5 

 Male  10 34.5  

 Age     

 15-24 years  6  20.7 

 25-45 years  20  68.96 

>45 years  3  10.3 

 
 There were 21 (25.6%) cases had hyperparathyroidism and 
61 (74.4%) cases had bone pain.(Figure 2) 
 

 
Figure-2: Association of hyperparathyroidism and bone pain among all 
cases 

 

DISCUSSION 
Renal bone disease can manifest itself in a variety of ways and in 
different patients, with a wide range of causes[13]. Common bone 
problems in persons with CKD include hyperparathyroidism (a 
condition characterised by abnormally high bone turnover) and low 
turnover bone abnormalities. These conditions may be 
distinguished from one another by measuring PTH levels in the 
blood[14]. As a result of its invasiveness, high cost, and overall 
complexity, bone biopsy has been phased out of clinical practise 
despite being the gold standard for identifying renal bone disease. 
[15] 
  In this study 82 patients of CKD of age 15-65 years were 
presented. Mean age of the patients was 43.4±8.26 years and had 
mean BMI 22.4±6.30 kg/m2. There were 48 (58.5%) males and 34 
(41.5%) females. Mean duration of hemodialysis was 4.6±5.19 
years. Frequency of DM was found in 24 (29.3%) cases. Results 
were in-line with previous studies.[16,17] According to studies, 
ABD affects between 15 and 60 percent of dialysis patients. [18] 
Diabetics and hemodialysis patients are at increased risk for this 
condition. Over-suppression of the parathyroid gland by a 
combination of a high calcium diet and vigorous vitamin D 
administration has been implicated as a cause of ABD in some 
individuals. [18] Though there are no obvious symptoms, this 
syndrome is linked to an increased. In our study 29 (35.4%) 
patients had adynamic bone disease.[19] 
 Frequency of vitamin D therapy was found in 55 (67.1%) 
cases. All of the patients in the study had high overall mean serum 
levels of iPTH, osteocalcin, alkaline phosphatase, and corrected 
total calcium. This was the case across the board. There were 21 
(25.6%) cases had hyperparathyroidism and 61 (74.4%) cases had 
bone pain. Hypocalcemia and hyperphosphatemia were found in 
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71% and 79% of patients with chronic renal failure, respectively, by 
Onyemekeihia at the University of Benin Teaching Hospital in 
Nigeria[20]. According to research conducted by Sanusi et al.[20], 
in IleIfe, Nigeria, 59.3% of ESRD patients had hypocalcemia and 
75.0% had hyperphosphatemia. Agarwal reports that 
hypocalcemia affects 49.6% of CKD stage 5 patients whereas 
hyperphosphatemia affects 41.8% of patients. [21] Another 
research from 2016 found that 89% of patients evaluated in 
Pakistan had ROD, with 32% having SHPT as the most frequent 
subtype, 27% having the mixed subtype, and 23% having dynamic 
bone disease. And the above-mentioned study's conclusions were 
practically at odds with our own.[22] 
 For example, 103 hemodialysis patients were involved in a 
recent study conducted in Libya, and the patients were divided into 
groups based on their levels of intact parathyroid hormone (iPTH). 
This led to the identification of ROD in 55.3% of the population. 
This study revealed that 29 people had hyperparathyroid bone 
disease and 28 people had adynamic bone disease (defined here 
as iPTH levels 60 pg/mL).[23] 
 It is imperative that doctors be more informed and prepared 
to deal with the issue of CKD. Patients with chronic diseases like 
diabetes and hypertension also benefit from education on their 
conditions. Caregivers should also be aware of how crucial it is to 
provide easy access to the resources needed for detecting and 
treating CKD. 
 

CONCLUSION 
We concluded in this study that the prevalence of adynamic bone 
disease was 35.4%. Among patients of ABD most were ages 
between 25-45 years and were males with severe bone pain.  
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