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ABSTRACT

Introduction: Cinacalcet is a medication prescribed to manage hypercalcemia and
hyperparathyroidism in patients with chronic kidney diseases. The present study aims to
evaluate the impact of cinacalcet on serum levels of calcium, phosphorus, and parathyroid
hormone (PTH) in patients undergoing dialysis using a systematic review and meta-analysis
approach.

Materials and Methods: This study was conducted based on the PRISMA guidelines.
A literature search without time restriction was performed on international databases,
including Cochrane, Web of Science, Scopus, and PubMed. Data were analyzed using STATA
14 software at a significance level of P<0.05 for all tests.

Results: The present meta-analysis involved twelve studies with a sample size of 1131 patients.
A reduction was noted in the serum levels of calcium [SMD: -1.32 (95% CI: -2.64, -0.01)], PTH
[SMD: -3.95 (95% CI: -6.53, -1.37)], phosphorus [SMD: -1.61 (95% CI: -3.01, -0.20)] and CaxP
[SMD: -5.33 (95% CI: -10.16, -0.49)] after cinacalcet use in dialysis patients. However, the
variations in serum levels of alkaline phosphatase were non-significant [SMD: -0.09 (95% CI:
-0.94, 0.77)]. In addition, the effectiveness of cinacalcet use on calcium serum level reduction
in dialysis patients was verified at a daily dose of 30-60 mg [SMD: -0.83 (95% CI: -1.25, -0.42)]
and consumption duration of 24 months [SMD: -1.26 (95% CI: -1.66, -0.87)].

Conclusion: The administration of cinacalcet significantly decreased the serum calcium,
phosphorous, PTH, and CaxP product in dialysis patients. The lowest and highest effects of
cinacalcet were found for calcium and CaxP products, respectively. The prescription of this
drug appears more effective in improving hypercalcemia in dialysis patients.

Registration: This investigation has been conducted in accordance with the PRISMA
checklist, and its protocol was registered on the PROSPERO platform (ID: CRD42023428774).

Implication for health policy/practice/research/medical education:

Our meta-analysis was conducted on 1131 people and showed that administration of cinacalcet can lower serum calcium,
phosphorus, CaxP products, and PTH in dialysis patients. Hence, one can infer the effectiveness of cinacalcet in treating
hypercalcemia and hyperparathyroidism in these patients. Considering the findings of the present meta-analysis, cinacalcet
administration at a daily dose of 30-60 mg for two years seems beneficial for dialysis patients with hypercalcemia. However,
further research is required to confirm its efficacy for hemodialysis patients.

Please cite this paper as: Yarahmadi M, Moonesan MR. The impact of cinacalcet on the serum phosphorus, calcium and
PTH levels in dialysis patients; a systematic review and meta-analysis. ] Renal Inj Prev. 2024; x(x): e32235x. doi: 10.34172/

jrip.2024.32235.

Introduction

Cinacalcet is a positive allosteric modulator of the calcium-
sensing receptor (CaSR), which enhances the CaSR
sensitivity in parathyroid glands, thereby diminishing
the release of parathyroid hormone (PTH) and calcium

serum level (1). This drug is frequently administered in
dialysis patients to treat hyperparathyroidism-induced
hypercalcemia and is consistently found to lower the risk of
persistent hyperparathyroidism in hemodialysis patients
(2). Cinacalcet use for 52 weeks is reported elsewhere to
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control the patients’ hypercalcemia (3).

The cinacalcet prescription is approved for primary and
secondary hyperparathyroidism (4). In 2014, cinacalcet
received approval in Japan to treat hypercalcemia in cases
of parathyroid carcinoma and patients with primary
hyperparathyroidism (PHPT) who have a contraindication
for parathyroidectomy or have experienced post-
operative PHPT recurrence (5). The treatment in
patients with PHPT is intended to normalize the serum
calcium and PTH levels while ameliorating the clinical
manifestations (6,7). Secondary hyperparathyroidism
occurs due to reduced kidney function in chronic kidney
disease and is characterized by elevated serum PTH levels
(8). It is present at varying degrees during the dialysis
treatment and may manifest as hypercalcemia in the
post-kidney transplant period (9). The overproduction
of PTH contributes to a systemic disorder characterized
by high bone turnover and vascular calcification and
elevates the risk of bone fractures and cardiovascular
mortality (10,11). Controlling their serum levels of
calcium, phosphorus, and PTH is of critical significance
concerning the morbidity and risks of hypercalcemia and
hyperparathyroidism in patients undergoing dialysis and
hemodialysis. Given the inconsistencies in the previous
studies regarding the effectiveness of cinacalcet use for
dialysis and hemodialysis patients (2,12-14).

Objectives
This study aims to evaluate the impact of cinacalcet on
calcium, phosphorus, and PTH serum levels in these
patients using a systematic review and meta-analysis
approach.

Materials and Methods

Study design

The current study comprised a systematic review
and meta-analysis carried out in accordance with the
Preferred Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA) guidelines. The study
protocol was registered on the PROSPERO website (ID:
CRD42023428774).

Search strategy

International databases such as Cochrane, Web of
Science, Scopus, and PubMed were searched without any
time restriction to identify pertinent articles. The search
query was formulated using established keywords and the
subsequent MeSH terms:

“Cinacalcet,; “Sensipar; “AMG 073 “Dialysis,
“Dialyses;,” “Hemodialysis,” “Renal dialysis,” “Calcium,”
“Parathyroid hormone,” “PTH (1-84) “Phosphorus”.

An advanced search was executed by combining the
keywords using Boolean operators (OR, AND). Moreover,
the reference lists of the identified articles and the Google
Scholar search engine were searched to retrieve additional
articles. The literature search was updated until April

2023. The search strategy used in Web of Science was as
follows: Cinacalcet OR Sensipar OR AMG 073 (Topic)
AND Dialysis OR Dialyses OR Hemodialysis OR Renal
dialysis (Topic) AND Calcium OR Hypercalcemia OR
Parathyroid hormone OR PTH (1-84) OR Phosphorus
(Topic).

PICO components
e Population: studies whose participants were dialysis
patients.

e Intervention: cinacalcet use.

e  Comparison: receiving placebo or other drugs such
as vitamin D.

e Outcomes: serum levels of calcium, phosphorus,
PTH, alkaline phosphatase, and CaxP product.

Inclusion criteria

Cohort studies and clinical trials evaluating the efficacy
of cinacalcet on serum levels of calcium, phosphorus, or
PTH in dialysis patients entered the study.

Exclusion criteria

The following studies were excluded; duplicate studies,
studies whose full texts were unavailable, case reports,
descriptive studies, studies lacking the necessary
information for data analysis, letters to editors, studies
assessing the effect of the combination of cinacalcet with
another drug, low-quality articles, studies reporting the
results using odds ratio (OR) or relative risk (RR) indices,
and studies that only reported the mean serum levels of
the outcomes without providing their standard deviations.

Qualitative assessment

Two independent authors assessed the quality of the
retrieved articles according to the type of the studies.
The quality of cohort studies was evaluated using the
Strengthening the Reporting of Observational Studies in
Epidemiology (STROBE) checklist (15). This checklist
contains 22 items, yielding a total score ranging from 0
to 44. A cut-off score of 16 for the STROBE checklist was
considered in this study. Likewise, the Cochrane Institute
checklist was utilized for the quality assessment of clinical
trials (16). The Cochrane checklist consists of seven
items, each assessing a major dimension or type of bias
in clinical trials. Each item consists of three choices: “Low
risk,” “High risk,” and “Unclear risk” Finally, the inter-
researcher inconsistencies regarding the quality of a study
were resolved by consensus between the two authors on a
single choice.

Data extraction

Two researchers extracted the required data to minimize
data collection bias and error. The authors designed a
checklist for data collection containing the name of the
leading author, publication year, country, age of patients,
sample size, the number of males and females, study
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type, disease type, cinacalcet dose, duration of cinacalcet
use, and the mean levels of outcomes pre-and post-
intervention.

Statistical analysis

Given the quantitative nature of the outcomes, the effect
size for intervention was measured. The standardized
mean difference (SMD) index indicates the strength of
the association between the intervention of interest and
the studied outcome. The studies examined were pooled
using sample sizes, means, and standard deviations. The
I? index was employed to measure the heterogeneity of the
studies. Considering the high heterogeneity among the
studies, a random effect model was applied. Data analysis
was conducted using STATA 14 software at a significance
level of P<0.05 for all tests.

Results
A total of 1430 articles were retrieved during the search
process. After checking the titles, 774 duplicates were
eliminated. The abstracts of the remaining 656 articles
were screened, and 175 irrelevant articles were omitted.
Of the remaining 481 articles, the full texts of twelve
were unavailable, and another 457 were discarded due
to meeting other exclusion criteria. Eventually, twelve
high-quality articles entered the meta-analysis process
(Figure 1).

Three of the twelve reviewed studies were conducted

Cinacalcet in dialysis patients

in the US, three in Spain, and one each in Brazil, Japan,
Russia, Italy, Portugal, and the Netherlands. Among them,
seven were cohort studies, and five were randomized
controlled trials (RCTs) (Table 1).

The serum calcium level showed a significant reduction
in patients on dialysis after cinacalcet treatment [SMD:
-1.32 (95% CI: -2.64, -0.01)] (Figure 2).

Cinacalcet had a statistically significant effect on
reducing the serum levels of PTH [SMD: -3.95 (95% CI:
-6.53, -1.37)] (Figure 3) and phosphorus [SMD: -1.61
(95% CI: -3.01, -0.20)] in dialysis patients (Figure 4).

CaxP product dropped in dialysis patients after
cinacalcet use [SMD: -5.33 (95% CI: -10.16, -0.49)]
(Figure 5). However, serum level variations of alkaline
phosphatase were statistically non-significant [SMD:
-0.09 (95% CI: -0.94, 0.77)] (Figure 6).

In sub-group analysis, the effectiveness of cinacalcet
in lowering the serum calcium level in dialysis patients
was verified at a daily dose of 30 to 60 mg [SMD: -0.83
(95% CI: -1.25, -0.42)]. In addition, the patients who were
administered cinacalcet for a duration of 24 months had a
significantly reduced calcium level [SMD: -1.26 (95% CI:
-1.66,-0.87)]. In an analysis by disease type, cinacalcet use
in dialysis patients noticeably affected their calcium levels
[SMD: -0.83 (95% CI: -1.19, -0.47)]. However, this was
not the case in hemodialysis patients. Significant changes
were not reported in other subgroups analyzed (Table 2).

As presented in Figure 7, the publication bias plot
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—
c
S Records removed before
§ Records identified from screening:
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@
]
) i
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Reports sought for retrieval »| Reports not retrieved
= (n=481) | (n=12)
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: }
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Figure 1. The process of entering the studies into the systematic review and meta-analysis.
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Table 1. Summary of article information

Author, year of publication Country Type of study Sample size Number of females Number of males Mean age (year) Type of disease Time of treatment Dose of cinacalcet
Moe SM, 2005 (14) USA RCT 59 26 33 51 Dialysis 24 Months 30 mg/d
Fukagawa M, 2008 (17) Japan RCT 72 32 40 54.7 Dialysis 14 Weeks 25 mg/d
Valle C, 2008 (18) Spain Cohort 9 4 5 49 Hemodialysis 2 Months 30 mg/d
Block GA, 2004 (2) Spain RCT 371 145 226 54 Hemodialysis 13-26 Weeks From 30 mg to 180 mg
Bucharles SG, 2019 (19) Brazil Cohort 26 14 12 52 Dialysis 12 Months 30 mg/d
Wetmore JB, 2015 (20) Russia Cohort 155 62 93 53 Hemodialysis 12 Months 30 mg/d
Zawierucha J, 2019 (12) Poland Cohort 50 19 31 63 Hemodialysis 12 Months NR
Lindberg JS, 2005 (13) USA RCT 294 113 181 51.8 Hemodialysis 26 Weeks From 30 to 180 mg
Silverstein DM, 2008 (21) USA RCT 9 NR NR 14.5 Both 3 Months 30to 120 mg
Conde SQ, 2017 (22) Portugal Cohort 27 12 15 46.3 Dialysis 6 Months 45 mg/d
Fusaro M, 2011 (23) Italy Cohort 5 NR NR 65.9 Dialysis 12 Months 212.6 mg/wk
Portolés J, 2012 (24) Spain Cohort 54 21 33 51.3 Dialysis 12 Months 30 mg/d

NR: Not report.
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%
Author, year of publication (Country) Effect (95% CI) Weight
Moe SM, 2005 (USA) -'v -1.26 (-1.66,-0.87) 9.23
Fukagawa M, 2008 (Japan) + -1.29 (-1.65,-0.93) 9.24
Valle C, 2008 (Spain) —r -0.50 (-1.44,0.44)  8.88
Bucharles SG, 2019 (Brazil) 1=~ -0.49 (-1.04,0.07)  9.15
Wetmore JB, 2015 (Russia) 9 -1.44 (-1.69,-1.19) 9.27
Zawierucha J, 2019 (Poland) i 0.59 (0.19, 0.99) 9.22
Lindberg JS, 2005 (USA) == -8.73(-9.25,-8.20) 9.17
Silverstein DM, 2008 (USA) | —— 0.32(-0.61, 1.25) 8.89
Conde SQ, 2017 (Portugal) : - -0.37 (-0.91,0.17)  9.16
Fusaro M, 2011 (ltaly) —i—O—— -0.64 (-1.92, 0.64) 8.55
Portoles J, 2012 (Spain) |- -0.63 (-1.02,-0.25) 9.23
Overall, DL (F = 98.9%, p = 0.000) <> -1.32 (-2.64, -0.01) 100.00

-‘IIO 0 1I0

NOTE: Weights are from random-effects model

Figure 2. Forest plot showing calcium level changes after the administration of cinacalcet.

Author, year of publication (Country)
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Figure 3. Forest plot showing parathyroid hormone level changes after the administration of cinacalcet.
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Figure 4. Forest plot showing phosphorus level changes after the administration of cinacalcet.
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Table 2. The effect of cinacalcet on serum calcium level, based on different subgroups

Subgroups SMD Low limit Up limit P value 12 (%)
RCT -2.75 -6.33 0.83 <0.001 99.5
Type of study
Cohort -0.49 -1.14 0.15 <0.001 92.1
<6 -2.12 -5.54 1.29 <0.001 99.4
Time of treatment (month) 12 -0.52 -1.36 0.32 <0.001 94.5
24 -1.26 -1.66 -0.87 - 0
Dialysis -0.83 -1.19 -0.47 0.008 67.9
Type of disease
Hemodialysis -2.52 -6.16 1.12 <0.001 99.6
. 30-60 -0.83 -1.25 -0.42 <0.001 80.9
Dose of cinacalcet (mg/d)
Other -2.60 -7.11 1.92 <0.001 99.5

was statistically non-significant, and no bias occurred
during the literature search (P =0.954). Consequently, the
literature search process was carried out thoroughly and
successfully.

Discussion
Overall, the study results suggest that cinacalcet use
causes a reduction in serum calcium, phosphorus, CaxP
product, and PTH levels in dialysis patients. A sub-group
analysis also confirmed the cinacalcet efficacy in lowering
the calcium levels of patients at a dose of 30-60 mg/day
and a duration of 24 months.

Chandran et al conducted a meta-analysis of RCTs,
including 940 patients with PHPT. They found that

cinacalcet administration for up to 28 weeks decreases
serum calcium levels compared to placebo [RR: 20
(95% CI: 6.04-68.52)]. Additionally, serum PTH levels
declined following two weeks and up to 28 weeks of
cinacalcet treatment. Similarly, the cohort studies
revealed the normalization of the serum calcium levels
in 76% of patients regardless of treatment length (25).
In a meta-analysis by Greeviroj et al with 10031 dialysis
patients, cinacalcet treatment reduced serum calcium,
phosphate, and PTH levels. However, the osteogenesis
biomarkers (bone alkaline phosphatase and osteocalcin)
remained unchanged (26). The results of the above studies
corroborate those of the present meta-analysis.
According to a meta-analysis by Ng et al involving 28

%

Overall, DL (f = 74.1%, p = 0.021)

—

-0.09 (-0.94, 0.77) 100.00

Author, year of publication (Country) Effect (95% Cl) Weight
|

Moe SM, 2005 (USA) | > -2.24 (-2.70, -1.78) 20.03
!

Fukagawa M, 2008 (Japan) . - -0.81 (-1.15, -0.47) 20.05
!

Block GA, 2004 (Spain) — ' -13.75 (-14.47, -13.03) 19.98

Lindberg JS, 2005 (USA) - | -10.09 (-10.69, -9.49) 20.01
!

Silverstein DM, 2008 (USA) : —— 0.26 (-0.66, 1.19) 19.92
Overall, DL (f = 99.7%, p = 0.000) <> -5.33 (-10.16, -0.49) 100.00
T T
10 0 10

NOTE: Weights are from random-effects model
Figure 5. Forest plot showing CaxP product changes after the administration of cinacalcet.
%
Author, year of publication (Country) Effect (95% Cl) Weight
Fukagawa M, 2008 (Japan) —_— 0.10(-0.22, 0.43) 42.94
!
Valle C, 2008 (Spain) . 0.70 (-0.26, 1.65) 29.16
|
Silverstein DM, 2008 (USA) : -1.20 (-2.21,-0.19) 27.90
<

NOTE: Weights are from random-effects model

0

Figure 6. Forest plot showing alkaline phosphatase level changes after the administration of cinacalcet.
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Begg's funnel plot with pseudo 95% confidence limits
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Figure 7. Publication bias.

studies on patients with PHPT, the serum calcium and
PTH levels decreased significantly (calcium, weight mean
difference (WMD): 1.64, 95% CI: -1.92, —-1.37; PTH,
WMD: -31.21, 95% CI: -41.67, —20.76). In contrast,
phosphate levels significantly increased after cinacalcet
treatment (WMD: 0.49, 95% CI: 0.40, 0.596) (27).
Consistent with the meta-analysis by Ng et al, the present
meta-analysis also reported reduced levels of calcium and
PTH. However, the phosphate levels showed a reduction
which contradicted their findings. The observed
inconsistency can be due to the difference in type and
sample size of studied patients, the dose, and the duration
of cinacalcet use.

Wang et al presented a meta-analysis of 8481 chronic
kidney disease patients and concluded that when compared
to the control group, cinacalcet administration reduced the
incidence of parathyroidectomy (RR: 0.48, 95% CI: 0.40,
0.50) while elevating the hypocalcemia risk (RR: 8.48, 95%
CI: 6.37, 11.29) (28). Another meta-analysis by Garside et
al, including 846 patients on dialysis, evaluated the effect
of cinacalcet in treating secondary hyperparathyroidism.
The results indicated the higher effectiveness of cinacalcet
in achieving the PTH target level (40% versus 5% in the
placebo group; P<0.001). Moreover, the cinacalcet group
experienced a 90% drop in CaxP product compared to the
1% reduction in the placebo group (29). In a meta-analysis
by Palmer et al on dialysis patients, cinacalcet had a minor
effect on all-cause mortality (0.97 [95% CI: 0.89, 1.05])
and prevented the incidence of parathyroidectomy (0.49
[95% CI: 0.40-0.59]) and hypercalcemia (0.23 [95% CI:
0.05-0.97]) (30). The findings of these three studies agree
with those of the present meta-analysis and thus can verify
the efficacy of cinacalcet in dialysis patients.

Conclusion

Cinacalcet administration can lower serum calcium,
phosphorus, CaxP product, and PTH in dialysis patients.
Hence, one can infer the effectiveness of cinacalcet in
treating hypercalcemia and hyperparathyroidism in these
patients. Considering the findings of the present meta-
analysis, cinacalcet administration at a daily dose of 30-60

Cinacalcet in dialysis patients

mg for two years seems beneficial for dialysis patients with
hypercalcemia. However, further research is required to
confirm its efficacy for patients undergoing hemodialysis.
Given the limitation of the reviewed studies, future
researchers are encouraged to conduct further research
on this topic to evaluate the relationship between age
and gender with cinacalcet use, thereby overcoming the
restrictions of this study.

Limitations

This meta-analysis faces some limitations. 1) The lack
of reporting of hyperparathyroidism type in some
reviewed studies hindered further sub-group analysis
of the cinacalcet impact on primary and secondary
hyperparathyroidism. 2) Due to the limited number of
articles and the similarity of the age range in reviewed
studies, we could neither classify the studies based on the
age range of patients nor assess the association between
age variable and cinacalcet effectiveness in patients. 3)
The reviewed articles did not address the gender-specific
impact of cinacalcet use on variables such as calcium,
phosphorus, and PTH among men and women and only
reported the overall results. For this reason, the association
between gender and cinacalcet efficacy in patients remains
unknown, resulting in considerable heterogeneity among
the studies.

Acknowledgments

The authors would like to thanks Hosein Mardanparvar
and Diana Sarokhani for guidance and editing of
manuscript registration on the PROSPERO website.

Authors’ contribution

Conceptualization: Mohammad Reza Moonesan.

Data curation: Mehdi Yarahmadi.

Formal analysis: Mehdi Yarahmadi.

Funding Acquisition: Mohammad Reza Moonesan,
Mehdi Yarahmadi.

Investigation: Mohammad Reza Moonesan, Mehdi
Yarahmadi.

Methodology: Mehdi Yarahmadi.

Project administration: Mehdi Yarahmadi.

Resources: Mohammad Reza Moonesan.

Supervision: Mohammad Reza Moonesan.

Validation: Mohammad Reza Moonesan.

Visualization: Mohammad Reza Moonesan.
Writing-original draft: Mohammad Reza Moonesan.
Writing-review & editing: Mohammad Reza Moonesan,
Mehdi Yarahmadi.

Conlflicts of interest
The authors declare that they have no competing interests.

Ethical issues
This study has been compiled based on the PRISMA

http://journalrip.com

Journal of Renal Injury Prevention, Volume xx, Issue x, xx 2024 7


http://journalrip.com

Yarahmadi M et al

checklist, and its protocol was registered on the PROSPERO

kidney disease. Am ] Kidney Dis. 2003;42:S1-201.

(International Prospective Register of Systematic Reviews) 12. Zawierucha J, Malyszko ], Malyszko JS, Prystacki T,
website with (ID: CRD42023428774). Besides, ethical Marcinkowski WP, Dryl-Rydzynska T. Three Therapeutic
issues (including plagiarism, data fabrication, double Strategies: Cinacalcet, Paricalcitol or Both in Secondary
publication) have been completely observed by the author. HYpF:rparatherldlsm Treat{nent in Hemodialysed Pat.1ents
During 1-Year Observational Study-A Comparison.
X Front Endocrinol (Lausanne). 2019;10:40. doi: 10.3389/
Funding/Support fendo.2019.00040,
None. 13. Lindberg JS, Culleton B, Wong G, Borah MFE, Clark RV,
Shapiro WB, et al. Cinacalcet HCI, an oral calcimimetic

References agent for the treatment of secondary hyperparathyroidism

1. Poon G. Cinacalcet hydrochloride (Sensipar). Proc (Bayl in hemodialysis and peritoneal dialysis: a randomized,
Univ Med Cent). 2005;18:181-4. doi: 10.1080/08998280.20 double-blind, multicenter study. ] Am Soc Nephrol.
05.11928062. 2005;16:800-7. doi: 10.1681/ASN.2004060512.

2. Block GA, Martin KJ, de Francisco AL, Turner SA, 14. Moe SM, Cunningham J, Bommer J, Adler S, Rosansky SJ,
Avram MM, Suranyi MG, et al. Cinacalcet for secondary Urena-Torres P, et al. Long-term treatment of secondary
hyperparathyroidism in patients receiving hemodialysis. hyperparathyroidism with the calcimimetic cinacalcet HCL
N Engl ] Med 2004;350:1516-25. doi: 10.1056/ Nephrol Dial Transplant. 2005;20:2186-93. doi: 10.1093/
NEJMoa031633. ndt/gfh966.

3. Peacock M, Bilezikian JP, Klassen PS, Guo MD, Turner 15. von Elm E, Altman DG, Egger M, Pocock SJ, Getzsche PC,
SA, Shoback D. Cinacalcet hydrochloride maintains Vandenbroucke JP; STROBE Initiative. The Strengthening
long-term  normocalcemia in patients with primary the Reporting of Observational Studies in Epidemiology
hyperparathyroidism. ] Clin  Endocrinol ~ Metab. (STROBE) statement: guidelines for reporting observational
2005;,90:135-41.  doi:  10.1210/jc.2004-0842. studies. J Clin Epidemiol. 2008;61:344-9. doi: 10.1016/j.

4. LoépezV, Toledo R, Sola E, Gutiérrez C, Sujan S, Rodriguez jclinepi.2007.11.008.

MA, et al. Treatment with cinacalcet in 29 kidney 16. Higgins JP, Altman DG, Gotzsche PC, Jiini P, Moher D,
transplant patients with persistent hyperparathyroidism. Oxman AD, et al; Cochrane Bias Methods Group; Cochrane
Transplant ~ Proc.  2009;41:2394-5.  doi:  10.1016/j. Statistical Methods Group. The Cochrane Collaboration’s
transproceed.2009.06.055. tool for assessing risk of bias in randomised trials. BM].
5.  Takeuchi Y, Takahashi S, Miura D, Katagiri M, Nakashima 2011 Oct 18;343:d5928. doi: 10.1136/bm;j.d5928.
N, Ohishi H, et al. Cinacalcet hydrochloride relieves 17. Fukagawa M, Yumita S, Akizawa T, Uchida E, Tsukamoto
hypercalcemia in Japanese patients with parathyroid cancer Y, Iwasaki M, et al; KRN1493 study group. Cinacalcet
and intractable primary hyperparathyroidism. J Bone (KRN1493) effectively decreases the serum intact PTH
Miner Metab. 2017;35:616-622. doi: 10.1007/s00774-016- level with favorable control of the serum phosphorus and
0797-0. calcium levels in Japanese dialysis patients. Nephrol Dial

6.  Bilezikian JP, Brandi ML, Eastell R, Silverberg S, Udelsman Transplant. 2008;23:328-35. doi: 10.1093/ndt/gfm534.
R, Marcocci C, et al. Guidelines for the management of 18. Valle C, Rodriguez M, Santamarfa R, Almaden Y, Rodriguez
asymptomatic primary hyperparathyroidism: summary ME, Cafiadillas S, et al. Cinacalcet reduces the set point of
statement from the Fourth International Workshop. J Clin the PTH-calcium curve. ] Am Soc Nephrol. 2008;19:2430-
Endocrinol Metab. 2014;99:3561-9. doi: 10.1210/jc.2014- 6. doi: 10.1681/ASN.2007121320.

1413. 19. Bucharles SGE, Barreto FC, Riella MC. The impact of

7. Van Udelsman B, Udelsman R. Surgery in primary cinacalcet in the mineral metabolism markers of patients
hyperparathyroidism: extensive personal experience. J Clin on dialysis with severe secondary hyperparathyroidism.
Densitom. 2013;16:54-9. doi: 10.1016/j.jocd.2012.11.007. J Bras Nefrol. 2019;41:336-344. doi: 10.1590/2175-8239-

8. Cunningham J, Locatelli F Rodriguez M. Secondary JBN-2018-0219.
hyperparathyroidism: pathogenesis, disease progression, 20. Wetmore JB, Gurevich K, Sprague S, Da Roza G, Buerkert
and therapeutic options. Clin J Am Soc Nephrol J, Reiner M, et al. A Randomized Trial of Cinacalcet
2011;6:913-21.  doi:  10.2215/CJN.06040710. versus Vitamin D Analogs as Monotherapy in Secondary

9. Alpay N, Yildiz A. Effects of Cinacalcet on Post- Hyperparathyroidism (PARADIGM). Clin ] Am
transplantation Hypercalcemia and Hyperparathyroidism Soc Nephrol. 201510:1031-40. doi: 10.2215/
in Adult Kidney Transplant Patients: A Single-Center CJN.07050714.

Experience. Cureus. 2023;15:e36248. doi: 10.7759/ 21. Silverberg SJ, Rubin MR, Faiman C, Peacock M,
cureus.36248. . )

10. Kidney Disease: Improving Global Outcomes (KDIGO) Shoback DM, Smallridge RC, et al. Cinacalcet
CKD-MBD Work Group. KDIGO clinical practice hydrochloride ~ reduces  the serum  calcium
guideline for the diagnosis, evaluation, prevention, and concentration in inoperable parathyroid carcinoma. J
treatment of Chronic Kidney Disease-Mineral and Bone Clin Endocrinol Metab. 2007;92:3803-8. doi: 10.1210/
Disorder (CKD-MBD). Kidney Int Suppl. 2009:51-130. doi: jc.2007-0585.
10.1038/ki.2009.188. 22. Conde SQ, Branco P, Sousa H, Adragao T, Gaspar A,

11. National Kidney Foundation. K/DOQI clinical practice Barata JD. Cinacalcet in peritoneal dialysis patients:
guidelines for bone metabolism and disease in chronic

8 Journal of Renal Injury Prevention, Volume xx, Issue x, xx 2024 http://journalrip.com


http://journalrip.com
https://www.crd.york.ac.uk/prospero/display_record.php?ID=CRD42023428774

23.

24.

25.

26.

one-center experience. ] Bras Nefrol. 2017;39:42-45.
doi: 10.5935/0101-2800.20170007.

Fusaro M, D’Angelo A, Naso A, Frigo AC, Miozzo
D, Gallieni M, et al. Treatment with calcimimetic
(cinacalcet) alters epoetin dosage requirements
in dialysis patients: preliminary report. Ren Fail
2011;33:732-5. doi: 10.3109/0886022X.2011.589937.
Portolés ], Lopez-Sanchez P, Bajo MA, Castellano I,
del Peso G, Rodriguez JR, et al. Cinacalcet improves
control of secondary hyperparathyroidism in
peritoneal dialysis: a multicenter study. Perit Dial Int.
2012;32:208-11. doi: 10.3747/pdi.2011.00017.
Chandran M, Bilezikian JP, Lau ], Rajeev R, Yang SP,
Samuel M, et al. The efficacy and safety of cinacalcet
in primary hyperparathyroidism: a systematic review
and meta-analysis of randomized controlled trials
and cohort studies. Rev Endocr Metab Disord.
2022;23:485-501. doi: 10.1007/s11154-021-09694-6.
Greeviroj P, Kitrungphaiboon T, Katavetin P,
Praditpornsilpa K, Eiam-Ong S, Jaber BL, et al.
Cinacalcet for Treatment of Chronic Kidney
Disease-Mineral and Bone Disorder: A Meta-
Analysis of Randomized Controlled Trials. Nephron.
2018;139:197-210.  doi:  10.1159/000487546.

27.

28.

29.

30.

Cinacalcet in dialysis patients

Ng CH, Chin YH, Tan MHQ, Ng JX, Yang SP, Kiew J],
et al. Cinacalcet and primary hyperparathyroidism:
systematic review and meta-regression. Endocr
Connect. 2020;9:724-735. doi: 10.1530/EC-20-0221.
Wang G, Liu H, Wang C, Ji X, Gu W, Mu Y. Cinacalcet
versus Placebo for secondary hyperparathyroidism
in chronic kidney disease patients: a meta-analysis
of randomized controlled trials and trial sequential
analysis. Sci Rep. 2018;8:3111. doi: 10.1038/s41598-
018-21397-8.

Garside R, Pitt M, Anderson R, Mealing S, Roome C,
Snaith A, etal. The effectiveness and cost-effectiveness
of cinacalcet for secondary hyperparathyroidism
in end-stage renal disease patients on dialysis: a
systematic review and economic evaluation. Health
Technol Assess. 2007;11:iii, 1-167. doi:
10.3310/htal1180.

Palmer SC, Nistor I, Craig JC, Pellegrini F, Messa
P, Tonelli M, et al. Cinacalcet in patients with
chronic kidney disease: a cumulative meta-
analysis of randomized controlled trials. PLoS
Med. 2013;10:e1001436. doi: 10.1371/journal.
pmed.1001436.

Xi-xiii,

Copyright © 2024 The Author(s); Published by Nickan Research Institute. This is an open-access article distributed under the
terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use,
distribution, and reproduction in any medium, provided the original work is properly cited.

http://journalrip.com

Journal of Renal Injury Prevention, Volume xx, Issue x, xx 2024 9


http://journalrip.com

