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Implication for health policy/practice/research/medical education:
In a double-blinded randomized clinical trial, which was conducted on 60 hemodialysis patients, we found, calcitriol in contrast 
to cinacalcet significantly reduced intact parathyroid hormone and did not significantly change calcium and phosphorus levels.
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Introduction: Chronic kidney disease (CKD) has lots of complication like calcium and phosphate 
metabolism disorders, hyperparathyroidism, vitamin D deficiency and metabolic acidosis.
Objectives: The aim of this study was to determine and compare the effect of calcitriol and 
cinacalcet on hyperparathyroidism in hemodialysis patients due to end-stage renal disease (ESRD).
Patients and Methods: This study was a double-blinded randomized clinical trial, which was 
conducted on 60 hemodialysis patients in 2017-2018. The patients were randomly assigned to two 
groups of 30 patients, which one group was treated with cinacalcet and the other group was treated 
with calcitriol. During this study, phosphorus, calcium and iPTH were measured. 
Results: The results showed that in the group treated with cinacalcet, the amount of calcium 
[t(22)=0.294, P > 0.05] and the amount of phosphorus [t(22)=1.87, P > 0.05] did not change 
significantly while iPTH values before and after the study had statistically significant difference 
[t(22)=4.37, P < 0.05]. In group treated with calcitriol, the calcium, phosphorus and iPTH values 
did not change significantly (P > 0.05). Calcium changes in the cinacalcet group compared to the 
calcitriol group [t (47) =-1.14, P > 0.05] and also, the amount of phosphorus changes [t (47) =-1.022, 
P > 0.05] was not statistically significant. The iPTH changes were not statistically significant 
between the two groups however iPTH in the calcitriol group was higher than the cinacalcet group 
[t (47) =-1.13, P > 0.05].
Conclusion: In contrast to calcitriol, cinacalcet significantly reduced iPTH and did not significantly 
change calcium and phosphorus levels.
Trial Registration: The trial was registered by Iranian Registry of Clinical Trials (IRCT) (identifier: 
IRCT20190702044076N1; https://en.irct.ir/trial/40547, Ethical code# IR.SKUMS.REC.1397.026). 

A R T I C L E  I N F O

Keywords: 
Chronic kidney disease
Cinacalcet
Calcitriol
End-stage renal disease
Hemodialysis

Article History:
Received: 10 May 2021
Accepted: 19 July 2021 
Published online: 27 August 2021
 

Article Type:
Original

A B S T R A C T

O
rig

in
al

Introduction
Chronic kidney disease (CKD) is a degenerative 
and sclerotic disease that increases the filtration and 
hypertrophy of the remaining nephrons following damage 
to a number of nephrons (1). The prevalence of CKD is 
progressively increasing throughout the world and has 
grown substantially (2). The most common cause of CKD in 
2015 was diabetes mellitus, followed by high hypertension, 
and glomerulonephritis (3). The complications of CKD are 
very widespread, like calcium and phosphate metabolism 
disorders, hyperparathyroidism, vitamin D deficiency, 

cardiovascular diseases, anemia, metabolic acidosis, and 
hypertension (4). 

The term “CKD” refers to all five stages of kidney 
damage, from very mild damage in stage one to complete 
kidney failure in stage five (2). The findings of previous 
studies have shown that the combination of classical 
treatment and the cinacalcet treatment may further 
reduce parathyroid hormone (PTH) in patients with CKD 
(5). Other studies have also shown that after 12-week 
cinacalcet treatment, the levels of PTH and fibroblast 
growth factor 23 (FGF23) are significantly decreased. 
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These studies showed that cinacalcet reduces the serum 
FGF23 level in hemodialysis patients with secondary 
hyperparathyroidism independently of the active form of 
vitamin D (6). 

Objectives
Considering the fact that CKD affects the entire body in 
many ways, it is vital to prevent the progression of renal 
degeneration and reduce its complications. The aim of 
the present study was to select the preferred therapeutic 
approach in terms of efficacy. 

Patients and Methods 
Study design
This study was conducted as a double-blinded randomized 
clinical trial in Hajar hospital in Shahrekord, Iran in 
2017-2018. In this study, 60 hemodialysis patients were 
evaluated based on inclusion and exclusion criteria. Their 
clinical history and data were collected based on medical 
history. To enroll the patients in the study, the elevated 
PTH level was taken into account. Patients with PTH 
levels >300 pg/mL were included in the study. 

The aim of the present study was to reduce this level 
to below 300 pg/mL or decrease the initial value of this 
hormone by 30%. The patients were divided into two 
groups through permuted block randomization and 
treated a group with calcitriol and the other with cinacalcet 
(Figure 1). 

Cinacalcet treatment was started (30 mg/kg/d) in the 
first group, consisted of 30 patients that had calcium 

level above 5.5 mg/dL. The ultimate goal in this group 
was to achieve intact parathyroid hormone (iPTH) levels 
between 150 and 300 pg/mL. 

The second group (n = 30) was treated using calcitriol 
three times a week used as 0.250 μg. The patients of the 
calcitriol group had calcium <10 mg/dL and phosphorus 
>5.5 mg/dL. In the case of iPTH levels between 300 and 
600 pg/mL, this group of patients received 0.5-1.5 pg/mL 
equivalent to 2-4 tablets three times a week. If iPTH levels 
were between 600 pg/mL and 1200 pg/mL, they received 
1.5-3 μg equivalents to 4-8 tablets three times a week. The 
purpose of the treatment was similar to that of the first 
group. Then, the serum levels of calcium, phosphorus, and 
iPTH were measured in patients after 8 weeks of starting 
the study, and imported to the checklist. The patients 
and data analyzer were not aware of the allocated groups. 
Codes A and B were assigned to the names of groups for 
analzsing by data analyzer.

Statistical analysis
The data were analyzed using STATA version 11. For 
descriptive results, mean and standard deviation were 
presented. To investigate the predetermined outcomes, 
independent t test, paired t test and chi-square were 
applied. P value less than 0.05 was considered significant.

Results
The present study was carried out on 60 patients with end-
stage renal disease (ESRD) who were undergoing dialysis 
and in the case of clinical evidence of heart failure or any 
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Figure 1. Flow chart showing the flow of patients through the trial (CONSORT).
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malignancy, the patients were excluded. Sixty patients 
were randomly divided into two groups (30 patients per 
group). The serum levels of calcium, phosphorus, and 
iPTH were measured in these patients. Table 1 shows the 
comparison of calcium, phosphorus, and iPTH levels in 
each group before and after treatment. In the cinacalcet 
group, the level of phosphorus and calcium did not change 
significantly (P > 0.05); however there was a significant 
difference between the two groups regarding pre- and 
post-intervention PTH levels (P < 0.05). Accordingly, in 
the calcitriol group, the calcium, phosphorus and iPTH 
values did not change significantly (P > 0.05). 

According to Table 2, no statistically significant 
difference between the two groups regarding calcium 
and phosphorus changes was detected (P > 0.05). There 
was no statistically significant difference between the two 
groups regarding iPTH changes. The PTH was lower in 
the cinacalcet group than the calcitriol group that received 
vitamin D (P < 0.05). 

The results showed that out of 49 patients with ESRD, 
23 patients (46.9%) were in the cinacalcet group and 26 
patients (53.1%) were in the calcitriol group. The mean 
post and pre-treatment calcium level in the total subjects 
was 8.59 ± 1.57 mg/dL and 8.4 ± 0.8 mg/dL, respectively. 
Regarding the phosphorus level in the total subjects, the 

mean post and pre-treatment levels were 5.27 ± 1.26 mg/
dL and 5.8 ± 1.9 mg/dL, respectively. Finally, the mean 
post and pre-treatment of iPTH levels in all patients 
were 691.16 ± 38.15 pg/mL and 943.86 ± 621.65 pg/mL, 
respectively (Table 3). Table 4 shows descriptive indicators 
of calcium, phosphorous and iPTH in the cinacalcet and 
calcitriol groups

Discussion
In this study, 60 chronic kidney patients who had ESRD 
undergoing hemodialysis were included and in case of 
clinical evidence of heart failure or any malignancy, the 
patients were excluded. Our results show that cinacalcet 
effectively lowers parathyroid hormone levels in the 
patients with secondary hyperparathyroidism treated with 
hemodialysis, leading to a slight increase in calcium that 
was not statistically significant and a decrease in serum 
phosphorus. Our patients with serum iPTH levels above 
300 pg/mL and calcium above 8.5 mg/dL were included 
in the study, and the aim of our study was to reduce this 
level to below 300 pg/mL or a 30% reduction in the initial 
amount of this hormone. 

In this study, iPTH levels decreased after treatment 
with cinacalcet, and this response was constant in 
different patients. According to the obtained results and 

Table 1. Comparison of serum levels of phosphorus, calcium and iPTH before and after treatment

Variable
Before intervention After intervention

Correlation (r) P value
Mean ± SD Mean ± SD

Cinacalcet group

Calcium (mg/dL) 8.68 ± 0.682 8.57 ± 1.77 0.092 0.772
Phosphorus (mg/dL) 6.17 ± 2.17 5.33 ± 1.16 0.282 0.075

iPTH (pg/mL) 1099.6 ± 533.48 739.51 ± 492.99 0.707 0.001

Calcitriol group
Calcium (mg/dL) 8.15 ± 0.84 8.61 ± 1.40 -0.047 0.170

Phosphorus (mg/dL) 5.48 ± 1.59 5.21 ± 1.26 0.204 0.471
iPTH (pg/mL) 806.09 ± 670.43 648.40 ± 246.98 -0.258 0.308

Table 2. Comparison of serum levels of phosphorus, calcium and PTH between groups

Group
Calcium changes Phosphorus group iPTH group

Mean ± SD Mean ± SD Mean ± SD
Cinacalcet group -0.113 ± 1.844 -0.843 ± 2.16 -360.09 ± 394.41
Calcitriol group 0.461 ± 1.660 -0.26 ± 1.82 -157.692 ± 771.91
 P value 0.258 0.312 0.262

Table 3. Descriptive indicators of the studied variables in the patients before and after treatment

Variable Mean SD Min Max

Calcium (mg/dL)
Before intervention 8.59 1.57 5.7 11.9
After intervention 8.4 0.80 5.7 9.9

Phosphorous (mg/dL)
Before intervention 5.27 1.26 1.2 8

After intervention 5.8 1.90 2.7 10.5

iPTH (pg/mL)
Before intervention 691.16 381.15 88 1996
After intervention 943.86 621.65 300 3807
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the conducted studies, some points can be made. In the 
study by Dou et al, patients were divided into two groups, 
in the first group who received vitamin D; they reported 
significant differences between iPTH and calcium levels 
(7). In our second group, after receiving a vitamin D, 
calcium levels increased from 8.15 mg/dL to 8.61 mg/
dL and iPTH decreased from 806.09 ± 670.434 pg/mL 
to 648.4 ± 246.98 pg/mL. However, this difference was 
not statistically significant. Additionally, changes in 
phosphorus levels were not reported in the study, since we 
observed a decrease from 5.48 mg/dL to 5.21 mg/dL in 
our study. 
The study by Wetmore et al on 312 patients; showed, 
the level of iPTH decreased after administration of 
cinacalcet and vitamin D. They were also found to have 
a more common decrease in calcium (hypocalcemia) in 
the cinacalcet group. In our study, we also encountered 
some forms of hypocalcemia in the cinacalcet group (8). 
In our study, the mean calcium levels in the cinacalcet 
and calcitriol group were 8.57 mg/dL and 8.61 mg/dL, 
respectively, which did not have any kind of hypercalcemia. 
In the case of phosphorus, hyperphosphatemia was not 
observed in all study groups with a mean of 5.33 mg/dL 
and 5.21 mg/dL respectively after treatment. Likewise, 
to the study by Drüeke et al, based on treatment with 
cinacalcet and vitamin D, a greater decrease was observed 
in iPTH of the cinacalcet group (9), which was consistent 
with our results. 

Conclusion
In contrast to calcitriol, cinacalcet significantly reduced 
PTH and did not significantly change calcium and 
phosphorus levels. 

Limitations of the study 
The interventional nature of the research does not allow 
recruiting more patients. Then, small sample size was the 
main limitation in this study.
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