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ABSTRACT 

 

Introduction: Chronic Kidney Disease (CKD) 

is a pathophysiological process with various 

etiology that causes a progressive decline in 

kidney function and ends in kidney failure. [1] 

CKD is a health problem that occurs in the 

community and has covered globally. The 2010 

Global Burden of Disease stated that CKD was 

the 27th leading cause of death in the world in 

1990. This has increased to 18th in 2010. 

Parathyroid hormone is a potential factor in the 

incidence of anemia in CKD patients. In CKD 

patients, there is an increase in levels of 

parathyroid hormone which is a uremic toxin 

that inhibits erythropoietin by increasing fibrosis 

in the bone marrow (myelofibrosis). The role of 

PTH in cases of renal anemia has been 

extensively investigated by various clinical 

observational studies. This study aimed to 

determine the association between parathyroid 

hormone (PTH) levels and hemoglobin and 

hematocrit levels in chronic kidney disease 

(CKD) patients with regular hemodialysis in 

Haji Adam Malik Central General Hospital. 

Methods: This is an analytical study with a 

cross-sectional design. A total of 45 study 

subjects met the inclusion criteria and exclusion 

criteria, underwent history taking, physical 

examination, anthropometry, and laboratory 

examination to measure parathyroid hormone, 

hemoglobin, hematocrit, and albumin levels. 

Data analysis was performed using SPSS. 

Results: The measured PTH level had a 

minimum value of 113 pg/ml and a maximum of 

595 pg/ml with an average of 431.4. The 

minimum hemoglobin value is 6.3 g/dl and a 

maximum of 11.5 g/dl with an average of 7.9, 

while for the hematocrit the minimum value is 

19% and the maximum is 35% and the average 

is 24.7. The Mann-Whitney U test showed that 

there is a significant relationship between PTH 

levels and hemoglobin, indicated by a 

significant p value of 0.001 (p value < 0.05). A 

significant relationship was also found between 

PTH levels and hematocrit (p value = 0.039).  

Conclusion: Parathyroid hormone has a 

statistically significant relationship with 

haemoglobin and haematocrit levels in CKD 

patients with regular hemodialysis. 
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INTRODUCTION 

Chronic Kidney Disease (CKD) is a 

pathophysiological process with various 

etiology that causes a progressive decline in 

kidney function and ends in kidney failure. 

[1] CKD is a health problem that occurs in 

the community and has covered globally. 

The 2010 Global Burden of Disease stated 

that CKD was the 27th leading cause of 

death in the world in 1990. This has 

increased to 18th in 2010. [2]  

Renal hyperparathyroidism (rHPT) 

is one of the most common complications of 

CKD. This condition is characterized by 
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disturbances in the homeostasis of calcium, 

phosphorus, and vitamin D. An increase in 

parathyroid hormone levels tends to occur 

when the glomerular filtration rate (GFR) 

decreases, which is less than 60 

mL/min/1.73 m
2
. [3]  

Parathyroid hormone (PTH) is a 

potential factor in the incidence of anemia 

in CKD patients. In CKD patients, there is 

an increase in levels of parathyroid hormone 

which is a uremic toxin that inhibits 

erythropoietin by increasing fibrosis in the 

bone marrow (myelofibrosis). Increased 

levels of parathyroid hormone will also 

increase the fragility of red blood cells 

which triggers a shortening of erythrocyte 

lifespan and inhibits the proliferation of 

erythroid precursors. Based on in vitro 

studies, low PTH levels are known to trigger 

heme synthesis, but high levels cause the 

opposite, inhibiting heme synthesis. [4,5]  

The role of PTH in cases of renal 

anemia has been extensively investigated by 

various clinical observational studies. One 

of these is the Kalantar Zadech study which 

analyzed a national database of a large 

dialysis organization and showed that PTH 

levels were indirectly associated with a 

decreased response to erythropoiesis-

stimulating agents (ESA). Gaweda et al. 

reported similar results in which there was a 

significant relationship between increased 

levels of parathyroid hormone and 

decreased erythropoetic response. [5] This 

study aimed to determine the association 

between parathyroid hormone (PTH) levels 

and hemoglobin and hematocrit levels in 

chronic kidney disease (CKD) patients with 

regular hemodialysis in Haji Adam Malik 

Central General Hospital. 

 

MATERIALS & METHODS 

This study is an analytical study with 

a cross-sectional design. The study was 

conducted at the Haji Adam Malik Central 

General Hospital (RSUP) Medan after 

obtaining approval from the Health 

Research Ethics Commission of USU 

Medical Faculty / H. Adam Malik Hospital 

Medan starting from January 2021. A total 

of 45 study subjects met the inclusion 

criteria and exclusion criteria. The study 

inclusion criteria were as follows: CKD 

patients undergoing regular hemodialysis (≥ 

3 months), at least 18 years old, and with 

informed consent to participate in the study. 

Data were obtained from medical record 

data including patient identity, duration of 

hemodialysis, and history of CKD. Subjects 

underwent history taking, physical 

examination, anthropometry, and laboratory 

examination to measure parathyroid 

hormone, hemoglobin, hematocrit, and 

albumin levels. 

 

Statistical Analysis  

Data analysis was performed using 

the Statistical Package for the Social 

Sciences (SPSS) 24.0 software. Numerical 

variables is presented in the form of mean ± 

standard deviation if the data is normally 

distributed, and in median (minimum value 

– maximum value) if the data is not 

normally distributed. Categorical variables 

were presented as percentages. Independent 

t test is carried out for the calculation of the 

quantile of PTH levels if it meets the 

requirements or Mann-Whitney U test if it 

does not meet the requirements. 

 

RESULT 

This study included 45 research 

subjects of CKD patients at the Haji Adam 

Malik Central General Hospital Medan in 

2021 who had met the inclusion and 

exclusion criteria. The average age of the 

research subjects was 51,8 years, the 

majority of the research subjects were male 

(28 people [62.2%]) and women (17 people 

[37.8%]) (Table 1).  
 

Table 1. Sex Distribution 

Sex Total % 

 Men 28 62,2 

Women 17 37,8 

Total 45 100.0 

 

The measured PTH level had a 

minimum value of 113 pg/ml and a 

maximum of 595 pg/ml with an average of 

431.4. The minimum hemoglobin value is 

6.3 g/dl and a maximum of 11.5 g/dl with an 
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average of 7.9, while for the hematocrit the 

minimum value is 19% and the maximum is 

35% and the average is 24.7. The measured 

albumin value obtained a minimum value of 

2.8 g/dl and a maximum of 4.1 g/dl with an 

average of 3.4. The characteristics of the 

subjects are presented in (Table 2). 

 

Tabel 2. Subject Characteristics 

 N Minimum Maximum Mean Std. Deviation 

Age 45 24 tahun 77 tahun 51,8 12,75 

PTH 45 113 pg/ml 595 pg/ml 431,4 120,5 

Hb 45 6,3 gr/dl 11,5 gr/dl 7,9 1,32 

Ht 45 19 % 35 % 24,7 4,01 

Albumin 45 2,8 gr/dl 4,1 gr/dl 3,4 0,36 

URR 45 36 97 66,9 11,4 

HD duration 45 3 bulan 10 bulan 5,5 1,8 

Iron serum 45 43 ug/dl 132 ug/dl 76,9 19 

TIBC 45 81 ug/dl 331 ug/dl 159,5 59,7 

Ferritin 45 115 ug/dl 716 ug/dl 367,2 167,1 

Calcium 45 5,4 mg/dl 9,6 mg/dl 8,1 0,72 

Phosphate 45 3,5 mg/dl 8,8 mg/dl 6 1,43 

Magnesium 45 1,6 mg/dl 2,6 mg/dl 2,1 0,27 

 

Based on the use of EPO, rom a total 

of 45 patients, 37 patients undergoing 

hemodialysis received alpha EPO type, and 

8 patients received beta EPO type. Each 

patient received one dose of EPO per week. 

(Table 3) 
 

Table 3. EPO Type Distribution 

EPO Type Total % 

Alpha 37 82,2 

Beta 8 17,8 

 

Based on the use of phosphate 

binders, from a total of 45 patient, 6 patients 

undergoing hemodialysis received cavit D3 

and 39 samples received ostriol. (Table 4) 

All 45 patients received the same type of 

iron supplementation. (Table 5) 
 

Table 4. Phosphate Binder Distribution 

Phosphate Binder Total % 

Cavit D3 6 13,3 

Ostriol 39 86,7 

 

Table 5. Iron Supplementation Distribution 

Iron Supplement Total % 

Ferro Sulphate 45 100 

 

Table 6. The Relationship Between Parathyroid Hormone and 

Other Variables 

Variable p value 

PTH with Calcium 
PTH with Magnesium 

PTH with Phosphate 

PTH with Calcium Phosphate 

0.993 
0,809 

0,293 

0,043 

 

 In this study, no relationship was 

found between parathyroid hormone and 

calcium, magnesium, and phosphate levels. 

However, there is a significant relationship 

between parathyroid hormone and calcium 

phosphate values with a p value of 0.043 (p 

value < 0.05). (Table 6) 

By using independent t test, no 

relationship was found between ferritin and 

hemoglobin levels (p value = 0.346). (Table 

7) The Mann-Whitney U test showed that 

there is a significant relationship between 

PTH levels and hemoglobin, indicated by a 

significant p value of 0.001 (p value < 0.05). 

(Table 8) A significant relationship was 

also found between PTH levels and 

hematocrit (p value = 0.039). (Table 9) 

 
Table 7. The Relationship Between Ferritin and Hemoglobin 

Levels 

Variable n p value 

Ferritin with Hb <10 40  

0,346 Ferritin with Hb >10 5 

Total 45  

*Independent t test 

 

Table 8. The Relationship Between Parathyroid Hormone and 

Hemoglobin Levels 

 n p value 

PTH with Hb <10 g/dl 41  

0.001 PTH with Hb >10 g/dl 4 

Total 45  

*Mann-Whitney U test 

 

Table 9. The Relationship Between Parathyroid Hormone and 

Hematocrit Levels 

 n p value 

PTH with Ht <30% 39  

0.039 PTH with Ht >30% 6 

Total 45  

*Mann-Whitney U test 

 

DISCUSSION 

According to the Kidney Disease 

Outcomes Quality Initiatives (KDOQI) and 

the 2013 Kidney Disease Improving Global 
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Outcomes (KDIGO) guidelines, CKD is 

determined by structural damage or 

decreased kidney function for three months 

or more, regardless of the cause. Secondary 

hyperparathyroidism is a dangerous disease 

that develops early in the course of CKD 

and increases in severity as the glomerular 

filtration rate worsens. The normal level of 

iPTH in a healthy population is about 32 

pg/ml. KDOQI recommends serum iPTH 

levels of 35–70 pg/ml for stage 3 CKD, 70–

110 pg/ml for stage 4 and 150-300 pg/ml for 

stage 5 and dialysis. Secondary 

hyperparathyroidism as well as anemia is a 

common complication of CKD. [6]  

In this study, there was a statistically 

significant relationship between parathyroid 

hormone level and calcium phosphate level 

in CKD patients with regular hemodialysis 

(p value = 0.043). Parathyroid hormone, 

calcitonin, and vitamin D controls calcium 

and phosphate metabolism. These hormones 

regulate plasma calcium and maintain 

plasma phosphate. [7] Phosphate is 

regulated directly by vitamin D and 

indirectly by feedback from plasma calcium 

and parathyroid hormone. Decreased plasma 

phosphate concentration increases 

phosphate levels back to normal. First, 

because of the inverse relationship between 

plasma phosphate and calcium 

concentrations, which directly suppresses 

parathyroid hormone secretion. The 

decrease in parathyroid hormone causes 

phosphate reabsorption in the kidneys to 

increase, so that the plasma phosphate 

concentration returns to normal. Decreased 

plasma phosphate also increases vitamin D 

activation, which in turn promotes intestinal 

absorption of phosphate. This helps to 

overcome hyperphosphatemia. [8,9] 

Parathyroid hormone stimulates 

calcium and promotes the elimination of 

phosphate by the kidneys during urine 

formation. Under the influence of 

parathyroid hormone, the kidneys will 

increase the reabsorption of filtered calcium 

so that less calcium passes into the urine. 

This effect increases plasma calcium levels 

and decreases urinary calcium excretion. In 

contrast, parathyroid hormone decreases 

reabsorption of phosphate so that urinary 

phosphate excretion increases. As a result, 

parathyroid hormone decreases plasma 

phosphate levels along with its effect on 

increasing calcium concentrations. Due to 

the solubility characteristics of the 

Ca3(PO4)2 salt, the product of the plasma 

calcium and phosphate concentrations is 

balanced. [7] 

This study also showed that there 

was a statistically significant relationship 

between parathyroid hormone level and 

hemoglobin level in CKD patients with 

regular hemodialysis (p value = 0.001). The 

results of this study are in line with a study 

by Chutia et al. and Memon et al. [10,4] 

Previous studies in KEEP have shown a 

greater prevalence of anemia among 

diabetic patients with CKD and in the early 

stages. [11] Erythropoietin levels have been 

shown to be lower in diabetics than among 

non-diabetics before significant 

development of CKD, suggesting the 

influence of diabetes on the production of 

this hormone. [12] Thus, another factor that 

may also contribute to anemia in CKD is 

diabetes. Meanwhile, in this study, patients 

with diabetes mellitus were not used as one 

of the inclusion or exclusion criteria. [13] 

The cause of low Hb levels or anemia is 

caused by the increase bone marrow fibrosis 

in parathyroid conditions, resulting in a 

decrease in erythropoietin and an increase in 

resistance to EPO. Erythropoietin cells 

express calcitriol receptors, which induce 

the proliferation and maturation of erythroid 

progenitor cells. Therefore, calcitriol 

deficiency can also impair erythropoiesis. 

[10, 14]  
This study found a significant 

relationship between parathyroid hormone 

and hematocrit as (p value = 0.039). This is 

consistent with a previous study conducted 

by Adhikary et al. in which they reported a 

negative correlation between parathyroid 

hormone levels and hematocrit with a 

Pearson correlation r = -0.33. [6] Excessive 

PTH levels in the blood in patients with 

renal failure can occur through several 
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mechanisms. Parathyroid hormone is 

responsible for hemolysis and plays a role in 

shortening the survival of erythrocytes. [15] 

 

CONCLUSION 

Parathyroid hormone has a 

statistically significant relationship with 

haemoglobin and haematocrit levels in CKD 

patients with regular hemodialysis. 
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