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Abstract  

Renal bone disease is one of the metabolic disorders in renal failure patients that 

causes morbidity. The aim was to study the biomarkers and the incidence of renal 

osteodystrophy (bone turnover diseases) in hemodialysis patients. Method: 50 

females’ patients from Al Basra-Teaching Hospital in Iraq who maintained 

hemodialysis (at least 1 year) and healthy females (n=30) as a comparison group were 

included. Serum vitamin D, parathyroid hormone, osteocalcin, and some bone 

parameters were tested. Results: a significant decrease in serum vitamin D in female 

patients under dialysis (12.770 ng/ml) compared to the control group (20.8167 ng/ml). 

Osteocalcin levels increased in patients (54.3114 ng/ml) compared to the healthy 

group. In general, the PTH level was elevated significantly in dialysis patients 

(262.211pg/ml), and an elevation in ALP level (221.084IU/L) was also found. The 

patients, according to their PTH level, showed renal bone disease. About 30 females’ 

patients (60%) revealed high bone turnover, followed by 20 patients (40%) with low 

bone turnover disease. Conclusion: deficiency in vitamin D with incidence of renal 

osteodystrophy in female hemodialysis patients.   
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1. Introduction  

The patients with chronic kidney disease CKD developed many metabolic abnormalities 

including the renal bone disease [1]. The bone disease result from mineral and hormonal 

alternations that initiate in early stage of renal disease [2]. The bone disease reached to 90 – 

100% with the occurrence of the progressing of kidney disease, especially in patients undergoing 

dialysis [3, 4]. Vitamin D involved in calcium homeostasis by conjunction with parathyroid 

hormone (PTH) regulate the plasma levels of ionised calcium and phosphate [5,6]. Vitamin D 

have important role as modulator (cell differentiating and anti-proliferative factor)   in body 

system involving renal, cardiovascular and immune systems [7,8].  The kidney is responsible for 

converting the non-active form of vitamin D (25-(OH) vitamin) into the active form 1, 25 

dihydroxy-vitamin D. There is a similar deficiency in vitamin D in chronic kidney disease and 

general population [9], but this deficiency is effected not only to lower kidney function, but to 

other factors including sex, age, diabetes mellitus, and body adiposity [10]. The decreasing in 

vitamin D contributed to develop hypertension, cardiovascular disease and bone complications 

[11]. The bone turnover diseases in renal diseases had two forms the low and high turnover 

disease that called the renal osteodystrophy (ROD), which associated with high risk of bone 

fracture, tissue calcification that leading to mortality [12].  

The disturbance in calcium, phosphorus, and vitamin D levels lead to common 

complication in chronic kidney diseases called renal hyperparathyroidism [13]. In response to 

hypocalcemia induced by phosphate retention and reduced vitamin D synthesis as reduced renal 

function, leading to develop Secondary hyperparathyroidism [14]. Therefore, the early diagnosis 

of hyperparathyroidism was essential to prevent renal bone complications. The accurate 

detection of bone status in CKD is bone biopsy, but it’s painful, cost and need a trained staff. 

The alternative is used the biochemical guideline of bone metabolism which correlated with bone 

histomorphology [15]. Because the alternations in both parathyroid activity and vitamin D 

metabolism in renal failure patients and the prevalence of bone pain symptoms in dialysis 

patients [16], therefore, the aim of study was to determine the vitamin D status in renal failure 

females’ patients undergoing hemodialysis and the incidence of renal bone diseases. 
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2. Material and Methods: 

2.1 Patients 

50 females’ patients with average age (29-74 years) undergoing dialysis treatment in Al 

Basrah-Teaching hospital of Basrah province during 2/1/2019 – 1/5/2019 were included in this 

study. The patients were in the end stage renal failure whom diagnosis by the Urologist and 

maintenance on hemodialysis for at least one year (3 time /week). The patients divided into 3 age 

groups (29-44y), (45-59y), and (60-74y). The control group consist of healthy female (n=30) 

with average age (29-74 years). The control group was not suffered from any diseases or had any 

symptoms, and divided with the same age groups. All patients and control were asked by 

questionnaire and exclusion whom receiving nutritional supplement. All patients and control 

were not received vitamin D. 

 

2.2 Sample Collection 

The blood samples from patients were collected before dialysis operation.  (4 ml) of 

venous blood sample was drown at (8-10 Am) by the nurse. The blood collected in gel tube and 

left for 15minute at room temperature for clotting then centrifuged at (3000 rpm) for 15 minutes 

to obtain serum that stored at -20Co for biochemical and hormonal measurements [17]. The 

blood sample from healthy subjects were collected out of the hospital by clinical laboratory 

scientist.  

2.3 Serum Assay 

The renal function (creatinine, urea, uric acid, albumin) were measured by commercial 

Roche using COBAS INTEGRA 400 plus /Roche/Germany. Electrolytes profile (potassium, 

chloride, sodium) were measured by DRI-CHEM 4000 Chemistry Analyzer/ FUJIFILM/Japan. 

The serum ALP measured by the Colorimetric assay in accordance with a standardized method 

by using commercial Kit (COBAS INTEGRA 400 plus, Catalog no. 03333752). The serum 

calcium measured by using commercial Kit (COBAS INTEGRA 400 plus, Catalog no. 

05061482). The serum phosphorus measured by the endpoint method with sample blanking 

assay by using commercial Kit (COBAS INTEGRA 400 plus, Catalog no. 03183793). The 

parathyroid hormone was measured by Elisa kit using COBAS e411/Roche /Germany. Vitamin 
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D by Elisa kits from Monobind Inc., USA (Cat. No.92630), osteocalcin by Elisa kit (My Bio 

Source, USA, Cat. No.RDEEH3468). 

2.4 Determine of renal bone disease 

The type of bone turnover in dialysis patients was determined by the level of PHT [18]. 

The high bone turnover when PTH˃300 pg/ml [18, 19], low bone turnover when PTH˂150 (149-

60) pg/ml [19], adynamic low bone turnover when PTH˂ 60 pg/ml [20,21]. 

2.5 Statistical Analysis 

The data were analysis by t- test for comparing two groups and by ANOVA one way test 

for comparing the age groups by using (SPSS) program version 22. Data expressed by (mean 

±S.D). Comparison between means by least significant differences (P≤0.05) [22]. 

  

3. Results  

3.1 Hormonal and biochemical parameters in dialysis and control groups 

There was significant decreasing (p ≤ 0.05) in serum vitamin D3 (12.7700 ng/mI), in 

comparison with healthy females control group (20.816 ng/ml) Table 1. The concentrations of 

osteocalcin increased significantly (P≤0.05) in female dialysis patients group (54.3114 ng/ml) 

compared to control group (17.060 ng/ml). In general the PTH concentration was increased 

significantly (P≤0.05) in dialysis patients 262.211 pg/ml compared to control group 53.022 

pg/ml. the levels of PTH showed variations either more than 300 pg/ml (459.163pg/ml) and less 

than 150 pg/ml (65.259pg/ml). The concentration of ALP and phosphorus increase significantly 

(P<0.05) in female dialysis patients group (221.0846 u/dI), and (5.8936 mg/dI) respectively, 

while decreased serum calcium (9.040 mg/ dl) in comparison with healthy females control group 

(102.5040 u/dI), (9.4740 mg/dI), and (3.9437 mg/dI) respectively. The Levels of potassium, and 

chloride increase significantly (P<0.05) in females dialysis patients group (5.3978 mmol/L), 

(107.5592 mmol/L) respectively, while no significantly in sodium level (141.3698 mmol/L), in 

comparison with healthy females control group (4.5043 mmol/L), (98.8220 mmol/L) and 

(137.1233 mmol/L) respectively. The levels of  creatinine , urea ,and  uric acid increase 

significantly (P<0.05) in females dialysis patients groups (7.7364 mg/dI) , (108.7232  mg/dI),and 

(6.5156  mg/dI) respectively, while albumin decrease significantly (P<0.05) in females dialysis 



, 2020372-Vol. 38 (2),347                                                               Basrah Journal of Science 

351 
 

patients group (3.7414g/dI)  ,in comparison with healthy females control group (0.2617 mg/dI), 

(35.3760 mg/dI), (4.0843  mg/dI) and (4.3717 g/dI) respectively.  

Table 1: Various hormonal and biochemical parameters in females’ dialysis patients and 

healthy control group. 

 

Treatment 

Dialysis N= 50 Control N = 30 P≤ 0.05 

Mean ±SD Mean ± SD 

Vitamin-D (ng/ml) 12.770 ±5.13810 20.816 ± 4.499 0.000 

PTH (pg/ml)Total 
262.211±87.276 53.022 ± 4.615 0.000 

Osteocalcin (ng/mL) 54.311 ±8.41240 17.060 ±3.647 0.000 

Alkaline phosphatase    

(U/L) 
221.084 ±83.464 102.504 ±12.708 .000 

Calcium (mg/dL) 9.040 ±.835 9.474 ±0.248 0.017 

Phosphorus (mg/dL) 5.893 ±.888 3.943 ±0.391 0.000 

PotassiumK (mmol/L) 5.397 ±1.1061 4.504 ±0.507 0.000 

Chloride Cl (mmol/L) 107.559 ±4.858 98.822 ± 7.724 0.000 

Sodium Na (mmol/L) 141.369 ±7.942 137.123 ± 4.959 0.086 N.S 

Creatinine (mg/dL) 7.7364 ±2.327 0.261 ±0.051 0.000 

Urea (mg/dL) 108.723 ±37.241 35.376 ±9.167 0.000 

Uric acid (mg/dL) 6.5156 ±1.79385 4.084  ±0.964 0.000 

Albumin (g/dL) 3.741 ±.7132 4.371 ±0.197 0.000 

The significant when p-value at p≤0.05. 

 

3.2 Hormonal and biochemical parameters among age groups in dialysis 

patients   

In hormones parameters according to age groups in females’ dialysis, there are significant 

increase (p < 0.05) in serum PTH, especially in the second age group which was higher than the 

other age groups. Statistically, no significant difference in vitamin D and osteocalcin among all 

age groups, (Table 2). The previous table shows the mean values of serum Ca, P, and ALP in 
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dialysis patients in female dependent on age groups. There are significant increasing (p < 0.05) 

in serum ALP. ALP in the third group is higher than the other age groups. The phosphorus and 

calcium concentration showed insignificant in all age groups.  According to age groups in 

females’ dialysis, there is significant increase (p < 0.05) in serum Na in the third group age, no 

significant was found in serum K+ and Cl – concentration. According to age groups in females’ 

dialysis, there are significant increase (p < 0.05) in serum urea and uric acid. The urea in the first 

age group is higher than the other age groups, while uric acid is higher in the third age group 

than the other ages. Statistically, no significant were observed in creatinine and albumin levels.  

Table 2: Various hormonal and biochemical parameters in females’ dialysis patients 

according to age groups. 

 

Treatment 

First age group 

(29  - 44 ) 

N=14 

Second age group 

( 45 – 59 ) 

N=15 

Third age group 

( 60 – 74 ) 

N= 21 

 

 

P≤ 0.05 

Mean ±SD Mean ±SD Mean±SD 

Vitamin-D 

(ng/ml) 

14.714 

±5.793 

10.633 

±1.351 

13.000 

±2.915 

0.097 

N.S 

PTH (pg/mL) b277.01 

±95.101 

a283.102 

±187.655 

c227.012 

±71.121 

0.003 

Osteocalcin 

(ng/mL) 

52.546 

±8.467 

55.073 

±11.026 

54.943 

±6.216 

0.660 

N.S 

Alkaline 

phosphatase 

(U/L) 

c179.445 

±65.966 

b215.333 

±34.979 

a252.951 

±85.250 

0.033 

Calcium 

(mg/dL) 

8.820 

±0.579 

9.101 

±0.859 

9.200 

±0.867 

0.621 

N.S 

Phosphorus 

(mg/dL) 

5.813 

±0.810 

5.886 

±1.047 

5.952 

±0.855 

0.906 

N.S 

PotassiumK 

(mmol/L) 

5.172 

±1.655 

5.506 

±.770 

5.470 

±.866 

0.675 

N.S 

Chloride Cl 107.846 107.066 107.721 0.897 
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(mmol/L) ±8.132 ±2.333 ±3.280 N.S 

Sodium Na 

(mmol/L) 

c136.330 

±12.783 

b142.776 

±4.370 

a143.725 

±3.144 

0.016 

Creatinine 

(mg/dL) 
8.161 ±2.280 7.768 ±2.460 7.430 ±1.131 

0.668 

N.S 

Urea (mg/dL) a121.445 

±29.163 

c89.853 

±35.192 

b113.720 

±36.163 

0.050 

Uric acid 

(mg/dL) 

b6.431 

±1.692 
c5.234 ±1.091 

a7.486 

±1.720 

0.000 

Albumin 

(g/dL) 

3.892 

±.496 

3.720 

±.820 

3.655 

±.768 

0.631 

N.S 

Small letters referred to significant (Significant when p-value at p≤0.05).   N.S: no significant 

3.3 The percentage of renal bone diseases in patients and vitamin D 

according to PTH levels 

According to PTH levels, all females’ hemodialysis patients revealed a renal bone diseases. 

The high bone turnover showed high percentage (30, 60%) in females undergoing hemodialysis. 

The low bone turnover disease showed (12, 24%). The more specific adynamic low bone 

turnover disease consist (8, 16%) as shown in  Table 3.  

Table 3: The percentage of renal bone diseases in patients and vitamin D according to 

PTH levels. 

 

Range of PTH (pg/ml) 

Female 

PTH level The patients number 

and percentage 

Vitamin D 

(ng/ml) 

High bone turnover 

PTH˃300 

459.163 ± 

213,267 
30 (60%) 

10.256 ± 4.856 

low bone turnover 

PTH(60-149) 
84.927 ± 39.573 12 (24%) 

13.384 ± 6.673 

Adynamic  bone turnover 45.592 ± 20.873 8 (16%) 15.130 ± 7.412 
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PTH˂60 

P≤ 0.05 0.002 0.007 0.090 N.S 

 

4. Discussions 

The present study showed a decrease in the level of calcitriol in dialysis patients compared 

with healthy control. These consistent with other studies of [23,24,25],which indicated that the 

main cause of the low level of vitamin D is kidney dysfunction, because the kidney is the main 

site for conversion of 25(OH)D to circulating 1,25(OH)2D. Although decreased 1,25(OH)2D 

synthesis has been classically related to CKD, the circulating concentration of both metabolites, 

25(OH)D and 1,25(OH)2D, begins to decrease from the earliest stages of CKD [26]. Several 

factors are associated with this phenomenon including reduced renal mass, dietary restrictions 

and nutritional deficiencies, reduced sunlight exposure, skin hyperpigmentation, diabetes 

mellitus, obesity, accumulation of uremic toxins, impaired skin synthesis of cholecalciferol, 

proteinuria, and increased FGF23 [27]. Additionally, vitamin D is transported in conjugation 

with vitamin D binding protein (VDBP) and filtered through the glomerulus. Tubular 

reabsorption of vitamin D bound to DBP is facilitated by the multi-ligand receptor megalin. In 

proteinuric CKD subjects, megalin is occupied by an extensive albumin load, and therefore 

fewer receptors are available to uptake 25(OH)D‐DBP, which contributes to vitamin D 

deficiency. In addition to 25(OH)D, 1,25(OH)2D levels are also reduced in CKD [28]. 

   Renal 1α‐hydroxylase activity reduces as the renal mass decreases. Other down-

regulating factors that are present in CKD patients include low availability of 25(OH)D, 

hyperphosphatemia, metabolic acidosis, and uremia itself. Additionally, elevated FGF23 

activates the enzyme 24‐hydroxylase (CYP24), hydroxylating both 25(OH)D and 1,25(OH)2D. 

24‐ hydroxylase limits the amount of 1,25(OH)2D in target tissues both by producing 

24,25(OH)2D (thus decreasing the availability of 25(OH)D for 1 hydroxylation) or by 

accelerating the catabolism of 1,25(OH)2D to 1,24,25(OH)3D resulting in calcitroic acid, which 

is biologically inactive [29,30]. The combination of vitamin D and / or 1,25(OH)2D3 

insufficiency and end organ resistance to vitamin D contribute to the development of chronic 

kidney disease - minerals bone disease (CKD-MBD). Additional mechanisms include the 

impairment of vitamin D dependent osteocalcin production and change in osteoblasts and 
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osteocytes observed in CKD [31], which is associated with bone loss and vascular calcification 

[32,33]. High levels of phosphorous in the blood with low calcium levels that stimulate the 

parathyroid gland to secrete the PTH hormone. This hormone stimulates the bone cells 

(osteoblasts and osteocytes)  to secrete FGF-23, which reduces NTP2 action to transport blood 

phosphorous [34], and the secretion of phosphorous outside the body, inhibiting hormone 

production 1-alpha hydroxylase which reduces the production of vitamin D [35]. Vitamin D3 

deficiency lead to many of disease , the first of this disease is a bone turnover , also, increase the 

chance of asthma , risk of death from cardiovascular disease, infect of high cholesterol ,and 

diabetes type 2 [36,37]. When the kidneys lose their function, a phosphorus retention stimulates 

the parathyroid gland to secrete the enzyme FGF23, which is excreted from the bone cells. This 

enzyme prevents the kidneys to produce an enzyme 1α‐hydroxylase which converts vitamin D 

from the picture 25(OH)D to the active form [38].When the production of vitamin D decreases, 

the percentage of calcium in the blood decreases as a result of the lack of calcium absorption 

from the small intestine or reabsorption from the kidneys. Thus, parathyroid gland PTG is 

stimulated to secrete a large amount of PTH hormone, which releases calcium from the bones to 

the bloodstream to maintain the normal level of calcium, and the liberation continues Calcium 

from the bone, which leads to turnover and deformities in the bone [39].Our study shows that 

serum PTH concentrations increase  in patients with dialysis compared with healthy control .This 

result agree with [40,41,42,43]. When GFR falls, the phosphorus clearance decreases 

significantly, leading to phosphorus retention, this hyperphosphatemia, subclinical when 

estimated GFR is ˂ 30 mL/min, is thought to be the principal cause of secondary 

hyperparathyroidism SHPT [39]. Secondary hyperparathyroidism is caused by any condition 

associated with a chronic depression in the serum calcium level, because low serum calcium 

leads to compensatory over activity of the parathyroid, so renal failure is by far the most 

common cause of secondary hyperparathyroidism [44]. Hyperphosphatemia, hypocalcaemia and 

vitamin D3 deficiency (needed to absorb calcium) a major reason for raising a PTH level [45]. 

  Secondary hyperparathyroidism occurs early in the course of chronic renal failure. Early 

in the course, a decrease of calcitriol and an abnormality in the calcium sensor receptor may be 

the important factors; later, with advanced renal failure, hyperphosphatemia becomes an 

additional important pathogenic factor [46]. SHPT begins due to a lower GFR rate of less than 

60mL/min ,and the inability of the kidneys to produce the active vitamin D responsible for the 
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reabsorption of calcium and a return to the blood, as well as a major reason is phosphorus 

retention in the blood that stimulates the parathyroid gland to secrete the PTH hormone. 

Normally PTH act as stimulates cells Osteogenesis of the hormone FGF-23 and stimulation of 

the kidneys by secretion of the 1-alpha hydroxylase , hormone FGF-23 prevents the re-transfer of 

phosphorous to the bloodstream, 1-alpha hydroxylase works to convert vitamin D into the active 

image, which works to reabsorb calcium into the blood [47]. Three reasons cause the parathyroid 

gland to be enlarged in early renal failure are decrease of calcitriol and calcium , and excessed of 

phosphorue in serum     . Alteration in vitamin D metabolism, decreased levels of calcitriol and 

moderate decreases in ionized calcium may allow greater synthesis and secretion of PTH. As the 

disease progresses, there is a decrease in the number of vitamin D receptors (VDR) and calcium 

receptors (CaR). The decreased number of VDR and CaR makes the parathyroid glands more 

resistant to calcitriol and calcium ,then Phosphorus induces hyperplasia of the parathyroid glands 

independent of calcium and calcitriol, and by a post-transcriptional mechanism increases PTH 

synthesis and secretion. Calcium and phosphorous homeostasis is tightly regulated between 

bone, the kidney, and the parathyroid gland [48].   Key modulators of calcium and phosphorous 

include FGF-23,  25-hydroxyvitamin D,  1,25-dihydroxyvitamin D,  and parathyroid hormone. 

FGF-23 is released from bone due to increasing serum phosphorus levels and acts in the kidney 

to increase phosphorous excretion and decrease 1 alpha hydroxylation of 25-hydroxyvitamin D 

[39].   FGF-23, along with serum phosphorous, also decreases parathyroid hormone secretion, to 

maintain calcium and phosphorous balance [35,45].   In CKD, stages 3-5 (eGFR < 59 mL/min), 

FGF-23 levels increase, initially leading to phosphaturia and decreased parathyroid hormone 

excretion [41].   As the CKD progresses, there is a resistance in the kidney and parathyroid gland 

to FGF-23 and a deficiency in the kidney of 1 alpha hydroxylation of vitamin D, both of which 

result in reduced phosphorous excretion[49].  The deficiency of 1,25-dihydroxyvitamin D, along 

with the decreased phosphorus excretion, results in hypocalcemia and hyperphosphatemia, 

thereby stimulation of parathyroid hormone synthesis and parathyroid gland hyperplasia , 

hyperplasia leads to the constant release of calcium from the bones to the bloodstream and thus 

leads to bone turnover [50]. 

  Our study shows that serum osteocalcin OCT concentrations increase  in patients with 

dialysis compared with healthy control ,this result agree with [51,52],whom explain , in chronic 

renal failure, that the a circulating osteocalcin is elevated. This elevation is due to decreased 
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renal clearance and, in some patients, increased bone turnover secondary to renal 

osteodystrophy.  Osteocalcin (OC) is a bone-specific protein produced primarily by osteoblasts 

during bone formation, besides its role in bone formation, osteocalcin may play a role in the 

regulation of energy metabolism and male fertility [53]. 

  Serum osteocalcin levels are high in patients with chronic kidney failure . The increased 

serum accumulation of osteocalcin in patients with chronic renal disease can be related to 

decreased renal clearance, increased bone metabolism, or a combination of both [54]. In patients 

with chronic renal failure ,the progressive increase in serum osteocalcin levels closely 

corresponded with intact PTH and alkaline phosphatase levels. More importantly, such increases 

in serum osteocalcin levels reflect the severity of the bone harm [51,55]. Due to  renal failure and 

a decrease in GFR (phosphorus retention and low calcium level in the blood), and increased bone 

metabolism, it leads to an elevated level of PTH and alkaline phosphate that stimulates osteoblast 

cells to secrete the osteocalcin hormone, which is called the bone hormone [56]. Osteocalcin 

plays an important role in regulating metabolism in the body, as it has an important role in bone 

mineralization and the balance of sodium ions, it also works as a hormone in the body as it 

stimulates the beta cells of the pancreas to secrete insulin, as well as stimulates the fat cells to 

secrete the hormone adiponectin, which increases the rate of insulin sensitivity [57]. Osteocalcin 

stimulates the cells of the leydig cells (interstitial cells) in the testicle to produce testosterone, 

which has a role in a man's fertility rate [58]. Osteocalcin also regulates the presence of energy in 

muscle cells [59]. There is higher level of ALK-P serum concentration in dialysis patents 

compared with healthy group and this result agree with [60,61] ,which explain  higher level of 

Serum alkaline phosphatase (Alk-P) is associated with vascular calcification and mortality in 

hemodialysis patients, [62]who conclusion ALP level higher in CKD patients both without and 

with ESRD .Higher serum ALk-P  activity was associated with increased mortality in the 

peritoneal dialysis PD patients [61]. 

  The main reasons for the high level of ALk-P are bone and liver diseases. When the 

kidneys function decreases, the level of calcium in the blood decreases, and as a result of renal 

insufficiency it leads to preventing the formation of vitamin D3 in the active form that helps to 

reabsorb calcium, so release calcium stored from the bones with production alkaline phosphatase 

from osteoblast cells contributing to its high levels in plasma as the renal function or GFR 

declines [63,64]. On the other hand, plasma ALk-P levels can originate from liver, bone, 
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intestine and placenta. In general, the isoenzymes from liver and bone contribute to the majority 

of the circulating enzyme levels. Therefore, in a patient of liver disease serum ALk-P level is an 

important marker for screening and monitoring. However in a CKD patient, renal osteodystrophy 

could result in a significant increase in the bone isoenzyme of ALk-P contributing to high serum 

ALk-P level. In fact, higher ALk-P has been associated with increased mortality in predialysis 

CKD as well as patients on maintenance hemodialysis and in fact, in CKD patients without liver 

disease serum ALk-P can be elevated in high‑turnover bone disease [65]. Some liver disease 

during the stage of kidney failure also lead to an elevated of ALk-P level are bile duct 

obstruction ,primary biliary cirrhosis, primary sclerosing cholangitis, drug induced cholestasis 

for example : anabolic steroids,  adult bile ductopenia, metastatic liver disease [66,67]. Our study 

shows that serum calcium concentrations decrease in patients with dialysis compared with 

healthy control. This result agrees with other studies [68,69],those who explain present decrease 

in serum calcium level in dialysis patients may be due to chronic renal insufficiency is associated 

with hyperphosphatemia, the elevated serum phosphate levels directly depress serum calcium 

levels and thereby stimulate parathyroid gland activity. Patients with hemodialysis have a low 

level of calcium, and this is due to three reasons, the first of which is the low level of calcium in 

food. As for the second reason, due to kidney failure, the calcium is not reabsorbed, due to the 

damage that occurred along the nephrons responsible for filtering and the calcium reabsorption 

process [70,71]. The last reason is the low level of vitamin D in the active form, which is 

responsible for the absorption and reabsorption of calcium, due to the kidneys losing their 

function, an enzyme is not produced, 1-alpha hydroxylase responsible for converting vitamin D 

from the formula 25-hydroxycholecalciferol to 1,25-dihydroxycholecalciferol (vitamin D3 or 

calciferol) the active formula [64]. 

  Our study shows that serum phosphate concentrations increase in patients with dialysis 

compared with healthy control.  [71,72] agreed with our result study in that patients with dialysis 

have a high level of phosphorus  , because the kidney is principally responsible for phosphate 

homeostasis. The kidneys regulates serum phosphate by modulating urinary phosphate excretion, 

and this ability is lost in CRF. Similarly, [39,73] reported that hyperphosphatemia and 

hypocalcemia occur due to loss of vitamin D because of the damage in kidneys ,and vitamin D 

binding protein and when there is an impaired production of 1,25 dihydroxy cholecalciferol.  

Also, [74] reported that P ion excretion increased as a result of reduction in renal tubular 
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absorption of phosphate . Fibroblasts Growth Factor-23  FGF-23 a new protein that is 

responsible the phosphorus homeostasis in the blood [35]. Elevated serum phosphorus 

concentration is an established independent risk factor for increased mortality in patients with 

end stage renal disease (ESRD) requiring hemodialysis. Phosphorus retention in these patients is 

a major contributor to the development of secondary hyperparathyroidism, osteitis fibrosa and 

extraosseous calcification of both vascular and nonvascular tissues [64,75].  Patients with end-

stage renal disease develop hyperphosphatemia because their dietary intake exceeds phosphorous 

elimination by intermittent thrice-weekly dialysis.Dietary restriction of phosphorus, although 

important, is difficult to accomplish since dialysis patients are encouraged to consume a 

relatively high protein diet in order to prevent protein malnutrition [76]. As because of the 

kidneys inability to perform the function in the filtering process and get rid of excess 

phosphorous in the blood due to damage to nephrons, there is a retention of phosphorus, and the 

percentage of phosphorus in the blood rises, and this in turn affects the parathyroid gland, which 

stimulates it to excrete the hormone parathyroid, which stimulates the bone cells to secrete 

FGF23, which helps to regulate the level of phosphorous in the blood and due to irregular 

phosphorous levels in the blood due to kidney failure and the continuous increase in phosphorus, 

which leads to a rise in the hormone parathayroid [77]. 

  Our result in the present study showed an increase in the level of potassium   in dialysis 

patients compared with healthy control. These consistent with other studies of [78,79] ,whom 

found that there is sever increase in K+ level in patients with dialysis . The kidneys play a crucial 

role in potassium homeostasis, and the importance of their contribution to the maintenance of 

potassium balance is reflected by the high rates of potassium disorders in patients with decreased 

kidney function [80]. Indeed, individuals with chronic kidney disease (CKD) and those with end-

stage renal disease (ESRD) can occur both hyperkalemia and hypokalemia; by of low kidney 

function or as a consequence of drugs such as Angiotensin Converting Enzyme inhibitors 

(ACEIs) or Angiotensin-Receptor Blockers (ARBs), whereas the latter is typically a consequence 

of diuretic administration [81]. The renal hyperkalemia can be attributed to a deficiency of 

aldosterone, the major hormonal regulator of renal potassium transport [82,83]. On the other 

hand there is no significant difference in Serum Na+ concentrations between the patients with 

CRF and controls. This result of our study was in agreement with other study published by [84]. 

They explained normal level of serum Na+ due to reduce Na+ intake and humoral natriuretic 
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factor in chronic kidney failure which helps to increase sodium excretion and maintain normal 

Na+ balance. In addition, also not forget the effect of permanent hemodialysis on maintenance of 

normal Na+ concentration. As well as ,to fact that  salt wasting is a common problem in 

advanced renal failure because of impaired tubular reabsorption of sodium [85] which may 

support our results . Also, there is significant difference in chloride concentrations between the 

patients with dialysis and controls, these results were agreement with [86], who explain there are 

hyperchloremia in dialysis patients. Chloride is the most important anion in the extracellular 

fluid compartment. It is regulated by oral intake, renal absorption and secretion. Chloride is 

usually associated with proportional changes in sodium concentration and is altered by the acid-

base state of the animal. Chloride is the digestion of hydrochloric acid which is excreted from the 

gastric mucosa, and is absorbed into the intestine. Cl is regulated by the kidneys, the kidney 

plays an important role in the regulation of chloride concentration through a variety of 

transporters that are present along the nephron; it is filtered out by the glomeruli and is 

reabsorbed in the tubules, where it follows water and sodium [87]. Hyperchloremia is because 

they are either from more water loss than sodium and chloride during urine or hemodialysis due 

to a defect in renal nephrons, or from a high level of hydrochloric acid in the blood, and rarely 

given hydrochloric acid as a direct acid factor but it can be created from the metabolism of 

ammonium chloride Or positive amino acids such as lysine and arginine [88]. 

  The present study showed an increase in the level of creatinine and urea in dialysis 

patients compared with healthy control. These consistent with other studies of [89,90]. Highly 

significant increase these parameters may result from decrease in filtration of creatinine as a 

result of a diminished glomerular filtration rate (GFR) [89]. The high level of serum uric acid 

related to the uric acid is reabsorbed and ousted by the proximal tubular cells. In this way, 

hyperuricemia might advance when uric acid production increases or secretion decreases, or both 

[91]. The albumin concentration in hemodialysis patients decreases primarily due to the increase 

in inflammation with a subsequent decrease in the rate of albumin synthesis along with the 

failure to regulate albumin degradation as occurs during protein restriction [92]. Dietary 

insufficiency of nitrogen is clearly related to albumin levels, but food additives were not 

significantly effective in correcting albumin deficiency, it may be that the relationship between 

nitrogen consumption and hypoalbuminemia in these patients with dialysis patients to reduce the 
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fractional metabolism rate of albumin when nitrogen intake is limited which makes these patients 

sensitive to nitrogen reduction [93]. 

 

5. Conclusions 

There was severe deficiency in vitamin D in renal failure females patients undergoing 

hemodialysis. The results showed the occurrence of renal bone disease among hemodialysis 

patients. The most common pattern of bone disease is high bone turnover disease combined with 

very high PTH levels, followed by low bone turnover disease which combined with low PTH 

levels. These metabolic alternations may increase factor of bone fractures in patients. 

ACKOWLEDGMENTS 

Special thanks to patients, volunteers, and staff of Al-Basra Teaching hospital /Basrah/ Iraq. 

 

 

 

 

 

 

 

 

 

 

 

 



, 2020372-Vol. 38 (2),347                                                               Basrah Journal of Science 

362 
 

 References 

[1] S. Moe, T. Drüeke, J. Cunningham, W. Goodman, K. Martin, K. Olgaard &G. Eknoyan, 

Definition, evaluation, and classification of renal osteodystrophy: a position statement from 

Kidney Disease: Improving Global Outcomes (KDIGO), Kidney Int. 69 (   (2006 1945-1953. 

[2] D. Boer, I. Gorodetskaya, B. Young, C. Y. Hsu, & G. M. Chertow, The severity of secondary 

hyperparathyroidism in chronic renal insufficiency is GFR-dependent, race-dependent, and 

associated with cardiovascular disease, J. Am. Soc. Nephrol. 13 (2002) 2762-2769. 

[3] M. A. Buargub, M. F. Nabulsi, T. A. Shafeh, Prevalence and pattern of renal osteodystrophy 

in chronic hemodialysis patients: a cross sectional study of 103 patients, Saudi J. Kidney 

Dis. Transpl. 17 (2006) 401-407. 

[4] J. D. Hernandez, K. Wesseling, I. B. Salusky , Role of parathyroid hormone and therapy with 

active vitamin D sterols in renal osteodystrophy, Semin. Dial. 18 (2005) 290-295. 

 [5] D.R.Fraser & E.Kodicek, Unique biosynthesis by kidney of a biologically active vitamin D 

metabolite, Nature. 228 (1970) 764-766. 

[6] F. Zeghund, C.  Vervel, H.  Guillozo, O. Walrant-Debray, H.  Boutignon  & M. Garabedian , 

Subclinical vitamin D deficiency in neonates: definition and response to vitamin D 

supplements, Am. J. Clin. Nutr. 65 (1997) 771-778. 

[7] G. Jones , Expanding role of vitamin D in chronic kidney disease: importance of blood 25-

OH-D levels and extra-renal 1α-hydroxylase in the classical and non-classical actions of 

1α,25-dihydroxyvitamin D3, Semin. Dial. 20(2007) 316–324. 

[8] W. Al-Badr, K.J. Martin, Vitamin D and kidney disease, Clin. J. Am. Soc. Nephrol. 

3(2008):1555–1560. 

[9] I. Guessous , W. M. Clellan , D. Kleinbaum , V. Vaccarino , O. Zoller , J. M. Theler , F 

Paccaud , M. Burnier , M. Bochud , Comparisons of serum vitamin D levels, status, and 

determinants in populations with and without chronic kidney disease not requiring renal 

dialysis: A 24-h urine collection population-based study, J. Ren. Nutr. 24 (2014)303–312. 



, 2020372-Vol. 38 (2),347                                                               Basrah Journal of Science 

363 
 

[10] F. Caravaca-Fontan, B.  Gonzales-Candia , E. Luna , F. Caravaca , Relative importance of 

the determinants of serum levels of 25-hydroxy vitamin D in patients with chronic kidney 

disease, Nefrologia  36 (2016)510–516. 

[11] S. G. Rostand & T. B. Drüeke, Parathyroid hormone, vitamin D, and cardiovascular disease 

in chronic renal failure, Kidney Int. 56 (1999) 383–392.  

[12] National Kidney Foundation. K/DOQI clinical practice guidelines for bone metabolism and 

disease in chronic kidney disease, Am. J. Kidney Dis. 42 (2003). 

[13] A. Levin, G.L. Bakris, M.  Molitch, Prevalence of abnormal serum vitamin D, PTH, 

calcium, and phosphorus in patients with chronic kidney disease: results of the study to 

evaluate early kidney disease, Kidney 71(2007) 31–8. 

[14] K.J.  Martin, E.A. Gonzalez, Metabolic bone disease in chronic kidney disease, J. Nephrol. 

18(2007) PP875–85. doi: 10.1681/ASN.2006070771. 

[15] A. Gerakis, A. J. Hutchison, T. Apostolou, A. J. Freemont & A. Billis, Biochemical markers 

for non-invasive diagnosis of hyperparathyroid bone disease and adynamic bone in patients 

on haemodialysis, Nephrol. Dial. Transplant. 11 (1996) 2430-2438. 

[16] A. M. Alem., D. J. Sherrard , D. L.  Gillen ,N. S. Weiss ,S. A. Beresford ,S. R. Heckbert ,C. 

Wong ,C. Stehman-Breen , Increased risk of hip fracture among patients with end-stage 

renal disease,  Kidney Int. 58 (2000)396–399. 

[17] B. J. Bain, I. Bates and M. A. Laffan,  Dacie and Lewis Practical Hematology (12th 

edition),  Elsevier, London(2017) Neha Bhatnagar.585 p. 

[18] G. Eknoyan, A. Levin, & N. W. Levin, Bone metabolism and disease in chronic kidney 

disease, Am. J. Kidney Dis. 42 (2003) 1130-3. 

[19] H. A. Ahmed, K. M. Elzorkany, Y. S.  Yasein & A. F. E. Saif , Prevalence of mineral bone 

disorders among hemodialysis patients in Menoufia Governorate, Egypt , Menoufia Med. J.  

30 (2017) 687. 



, 2020372-Vol. 38 (2),347                                                               Basrah Journal of Science 

364 
 

[20] Q. Qi, M. C. Monier-Faugere, Z. Geng & H. H. Malluche, Predictive value of serum 

parathyroid hormone levels for bone turnover in patients on chronic maintenance dialysis, 

Am. J. kidney Dis. 26(1995) 622-631. 

[21] M. A. Buargub, M. F. Nabulsi & T. A. Shafeh, Prevalence and pattern of renal 

osteodystrophy in chronic hemodialysis patients: a cross sectional study of 103 patients, 

Saudi J. Kidney Dis. Transpl. 17 (2006) 401.  

[22] Al-Rawi, K. Mahmoud and K. Allah, A.A. Muhammad ,Designing Agricultural Experiment 

, Directorate of Dar Al-Kutub for Printing and Publishing , University of Mosul (1998). 

[23] M. Wolf, A. Shah, O. Gutierrez, E. Ankers, M.  Monroy, H.  Tamez & R. Thadhani, 

Vitamin D levels and early mortality among incident hemodialysis patients, Kidney Int.72 

(2007) 1004-1013. 

[24] J.U. Okoye, E. B.  Arodiwe, I.I.  Ulasi, C.K.  Ijoma & O. D. Onodugo , Prevalence of CKD-

MBD in pre-dialysis patients using biochemical markers in Enugu, South-East Nigeria, Afr. 

Health  Sci. 15 (  (2015  941-948. 

[25] F. Ahmadi, S. Damghani, M. Lessan‐Pezeshki, E. Razeghi, S. Maziar & M. 

Mahdavi‐Mazdeh, Association of low vitamin D levels with metabolic syndrome in 

hemodialysis patients, Hemodial. Int. 20 (2016) 261-269. 

[26] O.Moranne, M. Froissart, J. Rossert, C. Gauci, J.J. Boffa, J.P. Haymann & B. Fouqueray , 

Timing of onset of CKD-related metabolic complications, J. Am. Soc. Nephrol. 20 (2009) 

164-171. 

[27] P. Ureña-Torres, M. Metzger, J.P.  Haymann, A. Karras, J.J. Boffa, M. Flamant & B. 

Stengel , Association of kidney function, vitamin D deficiency, and circulating markers of 

mineral and bone disorders in CKD, Am. J. Kidney Dis. 58 (2011) 544-553. 

[28] J.L.Górriz, P. Molina, J. Bover, G.  Barril, A.L.  Martín-de Francisco, F. Caravaca & L.M. 

Molinero , Characteristics of bone mineral metabolism in patients with stage 3-5 chronic 

kidney disease not on dialysis: results of the OSERCE study, Nefrologia  33 (2013) 46-60. 



, 2020372-Vol. 38 (2),347                                                               Basrah Journal of Science 

365 
 

[29] T. Shimada, M.  Kakitani, Y. Yamazaki, H. Hasegawa, Y.  Takeuchi, T. Fujita & 

T.Yamashita, Targeted ablation of Fgf23 demonstrates an essential physiological role of 

FGF23 in phosphate and vitamin D metabolism, J. Clin. Invest. 113 (2004) 561-568. 

[30] S. Christakos, D.  Ajibade, P.  Dhawan, A. J.  Fechner & L. J. Mady, Vitamin D: 

metabolism, Rheum. Dis. Clin.  38 (2012) 1-11. 

[31] D. Cejka, J.  Herberth, A.J. Branscum, D.W. Fardo, M.C. Monier-Faugere, D. Diarra & 

H.H. Malluche , Sclerostin and Dickkopf-1 in renal osteodystrophy,  Clin. J. Am. Soc. 

Nephrol. 6 (2011) 877-882. 

[32] Y.Sabbagh, F.G. Graciolli, S. O'Brien, W. Tang, L.M. dos Reis, S. Ryan & S. Liu, 

Repression of osteocyte Wnt/β‐catenin signaling is an early event in the progression of renal 

osteodystrophy,  J. Bone Miner. Res. 27 (2012) 1757-1772. 

[33] P. Evenepoel, P. D'haese & V. Brandenburg, Sclerostin and DKK1: new players in renal 

bone and vascular disease, Kidney Int. 88 (2015) 235-240. 

[34] K.E. White, W.E. Evans, J.L. O'Riordan, M. C. Speer, M. J. Econs, B.  Lorenz-Depiereux, 

& T.M. Strom, Autosomal dominant hypophosphataemic rickets is associated with 

mutations in FGF23, Nat. Genet.  26 (2000) 345-348. 

[35] W. Saliba & B. El-Haddad, Secondary hyperparathyroidism: pathophysiology and 

treatment, J. Am. Board Fam. Med. 22 (2009) 574-581. 

[36] M. F. Holick, Vitamin D deficiency, New Engl. J. Med.  357 (2007) 266-281. 

[37]  K. Al-Dabhani, K.K. Tsilidis, N. Murphy, H.A. Ward, P. Elliott, E. Riboli & I. Tzoulaki , 

Prevalence of vitamin D deficiency and association with metabolic syndrome in a Qatari 

population, Nutr. Diabetes. 7 (2017)  263-263. 

[38] O.M. Gutiérrez, Fibroblast growth factor 23 and disordered vitamin D metabolism in 

chronic kidney disease: updating the “trade-off” hypothesis, Clin. J. Am. Soc. Nephrol. 5 

(2010) 1710-1716. 



, 2020372-Vol. 38 (2),347                                                               Basrah Journal of Science 

366 
 

[39] Y. Slinin, R.N. Foley& A.J. Collins, Calcium, phosphorus, parathyroid hormone, and 

cardiovascular disease in hemodialysis patients: the USRDS waves 1, 3, and 4 study, J. Am. 

Soc. Nephrol. 16 (2005)1788-1793. 

[40] G. A. Block & F.K. Port, Re-evaluation of risks associated with hyperphosphatemia and 

hyperparathyroidism in dialysis patients: Recommendations for a change in management, 

Am. J. Kidney Dis. 35  (2000) 1226–1237. doi:10.1016/s0272-6386(00)70064-3 

[41] F. Llach & F. V. Forero, Secondary hyperparathyroidism in chronic renal failure: 

pathogenic and clinical aspects, Am. J. kidney Dis.  38 (2001) 20-S33. 

[42] S. Nakanishi, J. J. Kazama, T. Nii-Kono, K. Omori, T. Yamashita, S.  Fukumoto & M. 

Fukagawa, Serum fibroblast growth factor-23 levels predict the future refractory 

hyperparathyroidism in dialysis patients, Kidney Int. 67 (2005) 1171-1178. 

[43] G. J. Behets, G. Spasovski, L. R. Sterling, W. G. Goodman, D. M. Spiegel, M. E. De Broe 

& P. C. D'haese, Bone histomorphometry before and after long-term treatment with 

cinacalcet in dialysis patients with secondary hyperparathyroidism, Kidney Int. 87 (2015) 

846-856. 

[44] M. Peacock, Calcium metabolism in health and disease, Clin. J. Am. Soc. Nephrol. 5 (2010) 

S23-S30. 

[45] T.Shimada, M. Kakitani, Y. Yamazaki, H. Hasegawa, Y. Takeuchi, T. Fujita & T. 

Yamashita, Targeted ablation of Fgf23 demonstrates an essential physiological role of 

FGF23 in phosphate and vitamin D metabolism, J. Clin. Invest. 113 (2004) 561-568. 

[46] F. Llach & F. V. Forero, Secondary hyperparathyroidism in chronic renal failure: 

pathogenic and clinical aspects, Am.  J. kidney Dis. 38 (2001) 20-S33. 

[47] W. G. Goodman , Medical management of secondary hyperparathyroidism in chronic renal 

failure, Nephrol. Dial. Transpl. 18 (2003) 2- 8. 

[48] E. Slatopolsky, A. Brown & A. Dusso, Pathogenesis of secondary hyperparathyroidism, 

Kidney Int. 56 (  (9199 14-19. 



, 2020372-Vol. 38 (2),347                                                               Basrah Journal of Science 

367 
 

[49] L. A. Stevens, O. Djurdjev, S. Cardew, E. C. Cameron& A. Levin, Calcium, phosphate, and 

parathyroid hormone levels in combination and as a function of dialysis duration predict 

mortality: evidence for the complexity of the association between mineral metabolism and 

outcomes, J. Am. Soc. Nephrol. 15 (2004) 770-779. 

[50] L. Pereira, C. Meng, D. Marques& J. M. Frazao, Old and new calcimimetics for treatment 

of secondary hyperparathyroidism: impact on biochemical and relevant clinical outcomes, 

Clin. Kidney J. 11 (2018) 80-88. 

[51] G. Coen, P.  Ballanti, E.  Bonucci, S.  Calabria, S. Costantini, M. Ferrannini & D. Sardella, 

Renal osteodystrophy in predialysis and hemodialysis patients: comparison of histologic 

patterns and diagnostic predictivity of intact PTH, Nephron. 91 (2002) 103-111. 

[52] I. Avbersek-Luznik, B. P. Balon, I. Rus & J. Marc, Increased bone resorption in HD 

patients: is it caused by elevated RANKL synthesis?, Nephrol. Dial. Transpl. 20 (2005) 566-

570. 

[53] A. Hannemann, N. Friedrich, C. Spielhagen, R. Rettig, T.  Ittermann, M.  Nauck & H. 

Wallaschofski, Reference intervals for serum osteocalcin concentrations in adult men and 

women from the study of health in Pomerania, BMC Endocr. Disord. 13 (2013). 

[54] Y. Nagata, M. Inaba, Y. Imanishi, H. Okazaki, S. Yamada, K. Mori & S. Okuno, Increased 

undercarboxylated osteocalcin/intact osteocalcin ratio in patients undergoing hemodialysis, 

Osteoporosis Int. 26 (2015)1053-1061. 

[55] G. Coen, S.  Mazzaferro, E.  Bonucci, F. Taggi, P. Ballanti, A.R. Bianchi & G.A. Cinotti, 

Bone GLA protein in predialysis chronic renal failure. Effects of 1, 25 (OH) 2D3 

administration in a long-term follow-up, Kidney Int. 28 (1985) 783-790. 

[56] M. S. Razzaque, Osteocalcin: a pivotal mediator or an innocent bystander in energy 

metabolism?, Nephrol. Dial. Transpl. 26 (2010) 42-45. 

[57] N.K. Lee, H.  Sowa, E. Hinoi, M.  Ferron, J.D.  Ahn, C.  Confavreux & Z. Zhang, 

Endocrine regulation of energy metabolism by the skeleton, Cell. 130 (2007) 456-469. 



, 2020372-Vol. 38 (2),347                                                               Basrah Journal of Science 

368 
 

[58] G. Karsenty & F. Oury, Regulation of male fertility by the bone-derived hormone 

osteocalcin, Mol. Cell. Endocrinol. 382 (  (4201 521-526. 

[59] Mera Nanín, P., Laue, K., Ferron, M., Confavreux, C., Wei, J., Galán-Díez, M. & Bacchetta, 

J. (2016). Osteocalcin signaling in myofibers is necessary and sufficient for optimum 

adaptation to exercise, Cell Metab. 23 (2016) 1078-1092. 

[60] C. Drechsler, M. Verduijn, S.  Pilz, R.T. Krediet, F.W. Dekker, C. Wanner,  M. Ketteler, E. 

W. Boeschoten, V. Brandenburg, Bone alkaline phosphatase and mortality in dialysis 

patients, Clin. J. Am. Soc. Nephrol. 6 ( (2011 1752-1759. 

 [61] S. Stuto, J. Chattopadhyay & M. Mavram, Relationship between alkaline phosphatase and 

all-cause mortality in peritoneal dialysis patients, Adv. Perit. D. 29 (2013) . 

[62] L. Ray, S.K. Nanda, A.  Chatterjee, R.  Sarangi & S. Ganguly, A comparative study of 

serum aminotransferases in chronic kidney disease with and without end-stage renal disease: 

Need for new reference ranges, Int. J. Appl. Basic Med. Res. 5 (2015) 31. 

[63] D. L. Regidor, C.P. Kovesdy, R. Mehrotra, M.  Rambod, J. Jing, C.J. McAllister & K.  

Kalantar-Zadeh, Serum alkaline phosphatase predicts mortality among maintenance 

hemodialysis patients, J. Am.  Soc. Nephrol. 19 (2008) 2193-2203. 

[64] R. Freethi, A. Raj, K. Ponniraivan, M.R. Khan & A. Sundhararajan, Study of serum levels 

of calcium, phosphorus and alkaline phosphatase in chronic kidney disease, Int. J. Med. Res. 

Health Sci. 5 (2016) 49-56. 

[65] C. P. Kovesdy, V. Ureche, J. L. Lu & K. Kalantar-Zadeh, Outcome predictability of serum 

alkaline phosphatase in men with pre-dialysis CKD, Nephrol. Dial. Transpl. 25 (2010) 

3003-3011. 

[66] J.K. Limdi & G.M. Hyde, Evaluation of abnormal liver function tests, Postgrad. Med. J. 79 (  

(2003  307-312. 

[67] T. A. Woreta & S.A. Alqahtani, Evaluation of abnormal liver tests, Med. Clin. 98 (2014) 1-

16. 



, 2020372-Vol. 38 (2),347                                                               Basrah Journal of Science 

369 
 

[68] S. M. Moe & T. Drüeke, Improving global outcomes in mineral and bone disorders, Clin. J. 

Am. Soc. Nephrol. 3 (2008) 127–30. 

[69] H. Abboud, & W. L. Henrich, Clinical practice. Stage IV chronic kidney disease, N. Engl. J. 

Med. 362 (2010) 56-65.  

[70] F. Anglani, A. D. Angelo, L. M.  Bertizzolo, E. Tosetto, M. Ceol, D.  Cremasco & D. Del 

Prete, Nephrolithiasis, kidney failure and bone disorders in Dent disease patients with and 

without CLCN5 mutations, Springer plus 4 (2015) 492.  

 [71] L. J. Noman, J. E. Coleman, I. Macdonald, A. Tomsett & A.R. Watson, Nutrition and 

growth in relation to severity of renal disease in children, Pediatr. Nephrol. 14 (2000) 833–

836. 

[72] D. Prie, V. Huart, N. Bakouh, G. Planelles, O. Delliso, B. Gerad, P. Hulin, F. B. Blanchet, 

C. Silve, B. Grandchamp & G. Friedlander, Nephrolithiasis and osteporosis associated with 

hypophosphatemia caused by mutation in type 2a sodium-phosphate co-transporter, N. Engl. 

J. Med. 347 (2002) 983-991. 

[73] S. Suman, Nutritional Status and Dietary Guidelines of Predialytic and Hemodialytic 

Patients, Msc, Thesis, Department of Food Science and Nutrition College of Rural Home 

Science, University of Agricultural Sciences (2006).  

[74] K. Kalantar-Zadeh, L. Gutekunst, R. Mehrotra, C.P. Kovesdy, R. Bross, C.S. Shinaberger, 

N. Noori, R. Hirschberg, D. Benner, A.R. Nissenson, & J.D. Kopple, Understanding sources 

of dietary phosphorus in thetreatment of patients with chronic kidney disease, Clin. J. Am. 

Soc. Nephrol.  5 (2010) 519–530. 

[75] J. A. Delmez and E. Slatopolsky, Hyperphosphatemia: its consequences and treatment in 

patients with chronic renal disease, Am. J. Kidney. Dis. 19(1992) 303–317. 

[76] J. D. Kopple, National kidney foundation K/DOQI clinical practice guidelines for nutrition 

in chronic renal failure, Am. J. kidney Dis. 37 (2001) 66 - 70. 

[77] C. R. Nolan & W. Y. Qunibi, Treatment of hyperphosphatemia in patients with chronic 

kidney disease on maintenance hemodialysis, Kidney Int. 67(2005) 13-20. 



, 2020372-Vol. 38 (2),347                                                               Basrah Journal of Science 

370 
 

[78] N. H .Gracia, S.T. Baigorria & L. I. Juncos, Hyperkalemia, renal failure & converting-

enzyme inhibition an overrated connection, Hypertension 38 (  (2001  639-644. 

[79] J. R. Rachoin & L. S. Weisberg, How should dialysis fluid be individualized for the chronic 

hemodialysis patient, Semin. Dial. 21 (2008) 223-225. 

[80] G. N. Nakhoul, H. Huang, S. Arrigain, S. E. Jolly, J. D. Schold, J. V. Nally & S. D. 

Navaneethan, Serum potassium, end-stage renal disease and mortality in chronic kidney 

disease, Am. J. Nephrol. 41 (2015) 456-463. 

[81] B. F. Palmer, Managing hyperkalemia caused by inhibitors of the renin–angiotensin–

aldosterone system, New Engl. J. Med. 351 (2004) 585-592. 

[82] M. Schambelan, A. Sebastian & F.C. Rector, Mineralocorticoid-resistant renal hyperkalemia 

without salt wasting (type II pseudohypoaldosteronism): role of increased renal chloride 

reabsorption, Kidney Int. 19 (  (1981  716-727. 

[83] P. A. Sarafidis, R. Blacklock, E. Wood, A. Rumjon, S. Simmonds, J. Fletcher-Rogers & K. 

Vinen, Prevalence and factors associated with hyperkalemia in predialysis patients followed 

in a low-clearance clinic, Clin. J. Am.  Soc. Nephrol. 7 (2012) 1234-1241. 

[84] W.V. Biesen, R. Vanholder & N. Lameire, Defining acute renal failure: RIFLE and Beyond, 

Clin. J. Am. Soc. Nephrol. 1 (  (2006 1314-1319. 

[85] C. M. Porth, Essentials of Pathology 2nd ed, Lippincott Williams & Wilkins, Philadelphia 

(2007) 559-574. 

[86] J. A. Neyra, F. Canepa-Escaro , X.  Li, J.  Manllo, B.  Adams-Huet J. Yee & L. Yessayan, 

Association of Hyperchloremia With Hospital Mortality in Critically Ill Septic Patients, 

Crit. Care Med. 43 (  (2015  1938–1944. 

[87] I. N. Co & K.J. Gunnerson, Iatrogenic and Poison-Derived Acid Base Disorders, Crit. Care 

Nephrol.75 (2019) 417-423 

[88] G. T. Nagami, Hyperchloremia–Why and how, Nefrologia 36 (2016) 347-353. 



, 2020372-Vol. 38 (2),347                                                               Basrah Journal of Science 

371 
 

[89] M. Sathishbabu and S. Suresh, A. study on correlation of serum pre-albumin with other 

biochemical parameters of malnutrition in hemodialysis patient, Int. J. Biol. Med. Res. 

3(2012) 1410-1412. 

[90] N. Amin, R. T. Mahmood, M. J. Asad, M. Zafar, & A. M. Raja, Evaluating urea and 

creatinine levels in chronic renal failure pre and post dialysis: a prospective study, J. 

Cardiovasc. Dis.  2 (2014) 1-4. 

[91] N. D. Vaziri, R. W. Freel ,and M Hatch, Effect of chronic experimental renal insufficiency 

on urate metabolism, J. Am. Soc. Nephrol. 6 (1995) 1313-1317. 

[92] G. A. Kaysen, J. A. Dubin, H. G. Muller, L. M. Rosales, N. W. Levin, ,and W. E. Mitch, 

Inflammation and reduced albumin synthesis associated with stable decline in serum 

albumin in hemodialysis patients, Kidney Int. 65(2004) 1408–1415. 

[93] G. A. Kaysen, J. A. Dubin, H. G. Muller, L. M. Rosales, N. W. Levin, ,and W. E. Mitch, 

Relationships among inflammation nutrition and physiologic mechanisms establishing 

albumin levels in hemodialysis patients, Kidney Int. 61(2002) 2240–2249. 

 

 

 

 

 

 

 

 

 

 



, 2020372-Vol. 38 (2),347                                                               Basrah Journal of Science 

372 
 

 دراسة بعض المؤشرات الحيوية لدى مرضى اناث الغسيل الكلوي

 المستخلص 

مرض في  الأيضية  الاضطرابات  أحد  هو  الكلوي  العظام  ان  تظهر    يسبب  والذي   الكلوي  الفشل   مرضى   التي 

الحثل  الهدف هو.  الامراضية الحيويه مع حصول  المؤشرات  في  العظمي  دراسة  العظام(  امراض  . الكلوي  الغسيل  مرضى  ) 

  البصرة   مستشفى  عينة لاناث مرضى الغسل الكلوي ) المداومين بالغسيل لمدة لاتقل عن سنه ( من  50  تم جمع:  طريقة العمل  

فيتامين  قياس  . تم  الإناث الأصحاء كمجموعة مقارنةعينه من    30و  العراق/    التعليمي   الغدة   وهرمون  ،D  مستويات كل من 

 مستوى فيتامين  في لوحظ انخفاض معنوي : النتائج. معاييرالمصل للعظام وبعض وهرمون الأوستيوكالسين ،PTH  الجاردرقية

D  نانوغرام /مل( . مستوى   20.816مقارنه مع الاناث الاصحاء )  (مل/    نانوغرام  12.770)  الكلوي  الغسيل  اناث  مصل  في 

في  الأوستيوكالسين مرتفعا    الـ  مستوى  كان  عام  بشكل.  بمجموعة الاصحاء  مقارنة(  مل/    نانوغرام  54.311)  المرضى  كان 

PTH    الغسيل  عند  مرتفعا /مل  262.211)  الكلوي  اناث  القاعدي     (بيكوغرام  الفوسفاتيز  انزيم  مستوى  ارتفاع  ايضا  ولوحظ 

ALP  (221.084    مستويات على  وبالاعتمادا  لتر(.  دوليه/  العظام    PTHوحده  امراض  حصول  النتائج  اظهرت  للمرضى 

الكلوي  ل   الغسل  الفقدان 60انثى بنسبة    30الكلويه في مرضى  المنخفض  النوع  العظميه تلاه  للكتلة  الفقدان  العالي  للنوع   %

  العظمي   الحثل  كان مترافق مع حدوث  Dالنقص في مستوى فيتامين      %. الاستنتاج:40انثى وبنسبة    20للكتلة العظميه  في  

  الكلوي . الغسيل ضىاناث مر في الكلوي

 

 

 


