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Background: We conducted a network meta-analysis (NMA) to evaluate the efficacy and safety of cinacalcet, 
active vitamin D and cinacalcet plus active vitamin D in the treatment of secondary hyperparathyroidism (SHPT) 
in patients with chronic kidney disease (CKD).
Methods: A systematic literature search was performed using the Cochrane Library, PubMed, EMBASE, Web 
of Science, Google Scholar, China National Knowledge Internet (CNKI) and Wanfang databases. In total, eight 
randomized controlled trials (RCTs) with 1,443 patients were eligible for this meta-analysis. Pairwise meta-
analysis was performed to evaluate the compliance of intact parathyroid hormone (iPTH), Ca, P, etc., and the 
mortality and safety of cinacalcet plus active vitamin D and active vitamin D alone. Then, NMA was used to 
estimate the safety and efficacy of the administration of active vitamin D and different drugs in the control group.
Results: The results of the pairwise meta-analysis revealed that compared with active vitamin D monotherapy, 
cinacalcet plus active vitamin D did not improve the survival of patients but significantly improved the blood 
calcium compliance rate [relative risk (RR) =1.82, 95% confidence interval (CI): 1.51–2.21, P<0.00001]. 
Furthermore, it is worth noting that compared with the corresponding incidence with other treatments, the 
incidence of vomiting was significantly increased with cinacalcet plus active vitamin D treatment (RR =2.07, 
95% CI: 1.18–3.65, P=0.01). Through direct and indirect comparisons, the NMA revealed the following 
results: (I) compared with oral or intravenous (IV) administration of vitamin D, the solely oral administration 
of active vitamin D increased mortality, and (II) cinacalcet monotherapy increased the risk of hypocalcemia, 
and that risk was even higher for cinacalcet plus active vitamin D. However, the results should be treated with 
caution because the prediction interval (PrI) crossed the invalid line.
Conclusions: This pairwise meta-analysis and NMA provided a comprehensive analysis of the currently 
utilized CKD-SHPT treatment interventions. This network identified some highly ranked interventions 
through analyses that were included in a small number of trials; these interventions merit further examination 
on a larger scale in the context of well-designed RCTs.
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Introduction

Secondary hyperparathyroidism (SHPT) is a common 
complication in patients with chronic kidney disease 
(CKD). Generally, SHPT develops in stage 3 CKD with 
an estimated glomerular rate (eGFR) <60 mL/min/1.73 m2, 
and its prevalence increases as renal function deteriorates 
(1,2). SHPT represents the initially adaptive and finally 
maladaptive response of organisms to the disordered 
balance of calcium, phosphorus, and parathyroid hormone 
(PTH) levels and vitamin D metabolism in patients with 
CKD (3). Clinically, SHPT often leads to profound 
alterations in bone metabolism (4) and vascular (5,6) and 
valvular calcification (7), which are linked to increased risks 
of cardiovascular morbidity and mortality as well as all-
cause mortality (8).

To improve PTH levels and restore disordered mineral 
metabolism in patients with CKD, the Kidney Disease 
Improving Global Outcomes 2017 clinical practice guideline 
update for CKD-mineral and bone disorder (MBD) 
recommends that patients with stage 5D CKD requiring 
PTH-lowering therapy should receive treatment with a 
calcimimetic agent, active vitamin D, or a combination of a 
calcimimetic agent and active vitamin D (9).

Cinacalcet, an orally administered calcimimetic agent, 
was approved by the US Food and Drug Administration in 
2004 and by the European Committee for Medical Products 
for Human Use in 2005 to treat SHPT in patients on 
dialysis (10). Cinacalcet acts directly by activating calcium-
sensing receptors (CaSRs) in the parathyroid gland (11). 
Upon binding CaSR, cinacalcet allosterically increases its 
sensitivity to extracellular calcium, thus suppressing PTH 
secretion without increasing serum calcium and phosphate 
levels (11,12).

Vitamin D can directly reduce PTH synthesis and 
secretion via its high affinity for vitamin D receptors 
(VDRs) in the parathyroid gland, further inhibiting 
parathyroid hyperplasia (13-15). However, the potent 
action of vitamin D that enhances intestinal calcium and 
phosphorus absorption often leads to hypercalcemia and 
hyperphosphatemia, adding to the already high risk of 
extraskeletal calcification. In addition, hypercalcemia can 
lead to oversuppression of PTH, resulting in low bone 
turnover or adynamic bone disease. Abnormally low bone 
formation results in defective bone mineralization, which 
limits the therapeutic dose of vitamin D (16,17).

Because cinacalcet and vitamin D act through distinct 
mechanisms, their combined application could lead to 

more effective control of PTH levels, and their offsetting 
effects on calcium and phosphate may reduce the risks of 
hypercalcemia and hyperphosphatemia that are increased 
by vitamin D monotherapy (13,18). A previous study 
revealed that cinacalcet combined with conventional 
therapy (phosphate binders and vitamin D) leads to 
significant reductions in the risk of fracture, cardiovascular 
hospitalization and mortality and thus has favorable effects 
on important clinical outcomes (19).

Previous systematic reviews or meta-analyses (20-25)  
have highlighted the efficacy and safety of cinacalcet and 
active vitamin D as monotherapies, while data on the 
combination of cinacalcet and active vitamin are lacking. In 
particular, there has been no network meta-analysis (NMA) 
comparing cinacalcet, active vitamin D and cinacalcet 
plus active vitamin D. Consequently, it remains unclear 
which treatment benefits patients with CKD-SHPT most. 
A pairwise comparison meta-analysis is inadequate to 
determine the superiority of a regimen. It is increasingly 
popular to use an NMA to assess medical interventions, 
especially because head-to-head comparisons are lacking. 
NMAs could provide an effective way to evaluate the 
relative effectiveness of all interventions and allow ranking 
of the interventions. Therefore, in the present study, we 
conducted an NMA to evaluate the efficacy and safety 
of cinacalcet, active vitamin D and cinacalcet plus active 
vitamin D.

Methods

Search strategy and selection criteria

A literature search was conducted in electronic databases 
by two independent reviewers (LH Ni and RN Tang). 
Multiple resources were searched to prevent selection 
bias, including the Cochrane Library, PubMed, EMBASE, 
Web of  Science (WOS),  Google  Scholar ,  China 
National Knowledge Internet (CNKI) and Wanfang 
databases, covering all articles published up to November 
2018. The following terms were used: “secondary 
hyperparathyroidism”, “SHPT”, “cinacalcet”, “vitamin 
D”, “randomized controlled trial” and “RCT”. We limited 
the studies included in this meta-analysis to randomized 
controlled trials (RCTs) evaluating the effectiveness and 
safety of cinacalcet and active vitamin D for the treatment 
of SHPT. The comparisons were cinacalcet and active 
vitamin D alone or cinacalcet plus vitamin D. We explored 
the effectiveness of treatment according to the following 
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outcomes: all-cause mortality, hemodialysis (HD)-related 
patient mortality, 1-year mortality and the compliance 
rates of intact PTH (iPTH), blood calcium and blood 
phosphorus. We also collected adverse events, such as 
nausea, vomiting, hypocalcemia, hypercalcemia, muscle 
spasms and diarrhea.

Data extraction and quality assessment

Two investigators (Lihua Ni and Rining Tang) independently 
reviewed the articles, and disagreements were resolved 
by discussion and consensus. Using a standardized data 
collection form, we collected the following information 
from each study: the author, date of publication, eligibility 
criteria, summary of the baseline characteristics of the 
participants, number of participants in each arm at study 
onset and completion, duration of the trial, and therapeutic 
effects, including effectiveness and safety.

The quality of the included studies was evaluated using 
the Cochrane risk assessment tool (26,27). This scale 
included the method of randomization, double blinding, 
and a description of dropouts.

Statistical analysis

A conventional pairwise meta-analysis was performed 
with Review Manager (version 5.3, The Cochrane 
Collaboration), and an NMA was performed with STATA 
13.1 (Stata Corporation, College Station, TX, USA). A 
value of P<0.05 was regarded as statistically significant. The 
pooled data were used to assess the efficacy and safety as 
indicated by the relative risk (RR) with a 95% confidence 
interval (CI), which was calculated based on the random 
effects model or fixed effects model for investigating 
treatment effects. A Z test was conducted to assess the 
significance of the overall effect size.

After constructing a heterogeneity matrix,  the 
frequentist method was applied to the fitted meta-
regress ion model .  The model  includes  the bas ic 
parameters as covariates and assumes that heterogeneity 
is independent of the comparison between effect sizes in 
multiarm studies. Inconsistency refers to the differences 
between direct and various indirect effects estimated 
for the same comparison. For indirect comparisons, 
treatment effects of all treatment regimens were estimated 
by applying a two-stage NMA as follows: Firstly, the 
inconsistency test through node-splitting model and the 
fitting consistency model or inconsistency model were 

performed and presented through the network command. 
However, due to the inability of the NMA to perform loop 
comparison, inconsistency test would not be performed. 
So, f itt ing consistency model was performed and 
presented through the network command. We estimated 
the probability of a treatment being ranked at a specific 
position according to the outcome using a “network rank”. 
The results of the NMA with regard to therapeutic effect 
are shown in a forest plot for pairwise comparisons in the 
network.

Results

Screening and inclusion of studies

In the present meta-analysis, 168 relevant studies were 
identified, and their titles and abstracts were reviewed. 
Subsequently, 112 studies were excluded, as they were case 
reports, letters, reviews or articles written in a language 
other than English or Chinese. After full-text review of the 
remaining studies, 48 studies were excluded due to their 
study design. Specifically, 12 studies were retrospective 
studies, 17 studies were cell or animal studies, 13 studies 
were irrelevant interventions, and 6 studies were excluded 
for other reasons. Finally, 8 RCTs (28-35) with 1,443 
patients were eligible for this meta-analysis. The screening 
and inclusion process are presented in Figure 1, and 
the baseline characteristics of the included studies are 
summarized in Table 1. The quality of the studies is shown 
in Figure 2.

Pairwise meta-analysis

Long-term mortality
Data available regarding the survival outcomes were 
limited, although some studies reported 5-year mortality 
rates. Therefore, we could only analyze all-cause mortality, 
mortality of HD patients and 1-year mortality as survival 
outcomes. The all-cause mortality rate means that the 
mortality rate of all causes of death and HD-related 
mortality are related to the mortality rate of HD patients.

In total, 1,110 patients in four RCTs were included 
in the analysis of survival outcomes. The results revealed 
that cinacalcet plus active vitamin D did not significantly 
improve survival compared with active vitamin D 
monotherapy (all-cause mortality: RR =0.89, 95% CI: 0.52–
1.52, P=0.66; mortality of HD patients: RR =0.89, 95% CI: 
0.52–1.52, P=0.66; 1-year mortality: RR =1.06, 95% CI: 
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0.57–1.94, P=0.86, Figure 3).

The efficacy of cinacalcet plus active vitamin D
Figure 4 presents the forest plots for the meta-analysis of the 
efficacy of cinacalcet plus active vitamin D compared with 
active vitamin D alone in patients with SHPT. The compliance 
rates of serum indicators were selected to evaluate the efficacy. 
The standard range is based on the Kidney Disease Outcomes 
Quality Initiative (KDOQI) guidelines (36).

Our research revealed that compared with active vitamin 
D alone, cinacalcet plus active vitamin D significantly 
improved the blood calcium compliance rate (RR =1.82, 
95% CI: 1.51–2.21, P<0.00001). However, no significant 
differences were found in the other indicators (iPTH: RR 
=2.23, 95% CI: 0.77–6.45, P=0.14 and blood phosphorus 
compliance rate: RR =1.34, 95% CI: 0.91–1.97, P=0.14).

Safety
Safety is an important aspect of drug evaluations. To address 

safety, we compared the toxicities of cinacalcet plus active 
vitamin D with those of active vitamin D alone. This pairwise 
meta-analysis evaluated the following most commonly reported 
toxicities: nausea, vomiting, hypercalcemia, hypocalcemia, 
muscle spasms and diarrhea. Cinacalcet plus active vitamin D 
and active vitamin D alone had no significant differences in 
the rates of toxicities (nausea: RR =4.15, 95% CI: 0.47–36.54, 
P=0.20; hypercalcemia: RR =0.51, 95%: 0.01–37.66, P=0.76; 
hypocalcemia: RR =5.77, 95% CI: 0.17–194.05, P=0.33; muscle 
spasms: RR =1.13, 95% CI: 0.66–1.95, P=0.65; diarrhea: 1.13, 
95% CI: 0.72–1.80, P=0.59), except vomiting, which was 
significantly more common in patients receiving cinacalcet plus 
active vitamin D than in those receiving active vitamin D alone 
(RR =2.07, 95% CI: 1.18–3.65, P=0.01; Figure 5).

NMA (Figures 6-11)

Evidence network
The evidence network is displayed in Figures 6A,7A,8A, 

175 of records identified 
through database searching

168 of records after 
duplicates removed

112 of records screened

56 of full-text articles 
assessed for eligibility

8 of studies included in 
quantitative synthesis

8 of studies included in 
quantitative synthesis 

(meta-analysis)

56 of records excluded (case 
reports, letters, reviews and 

non-eligible language)

48 of full-text articles 
excluded with reasons

0 of additional records identified 
through other sources

Figure 1 Flow chart showing the detailed procedures involved in study screening and the application of the exclusion criteria. Eight studies 
were included in this network meta-analysis.
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Figure 3 Forest plot of the pairwise meta-analysis for long-term mortality. (A) All-cause mortality; (B) mortality of hemodialysis (HD) 
patients; (C) 1-year mortality.

9A,10A,11A. Connecting lines indicate direct comparisons 
between the two interventions, and pairs of interventions 
without connections were compared indirectly through an 
NMA. The width of each line represents the number of 
trials. The size of each node indicates the overall sample 
size of the intervention.

Evaluating and presenting assumptions of the NMA
The present NMA had no triangular loop; therefore, there 
was no source of inconsistency. The NMA was based on the 
specific treatment of the control group, including the routes 
of administration of active vitamin D and different drugs. 
The routes of administration of active vitamin D included 
intravenous (IV) administration and oral administration. 
The different drugs in the control group were mainly active 

vitamin D alone or cinacalcet alone.

Administration of active vitamin D
Only one original study (35) included oral administration 
of vitamin D, and the rest were oral or IV administration. 
The four RCTs that reported the mortality of patients 
were included in this NMA. Compared with oral or IV 
administration of vitamin D, the solely oral administration 
of active vitamin D may increase mortality (Figure 6B).  
Further statistical tests were conducted on this possibility. 
We found that the difference in mortality was not 
statistically significant [RR =−0.03, 95% CI: −1.71 to 
1.65; 95% prediction interval (PrI): −3.72 to 3.66]. It is 
worth noting that compared with active vitamin D alone, 
cinacalcet plus active vitamin D reduced mortality (RR 

Overall mortality

Mortality of HD patients

Mortality of patients over 1 year

A

B

C
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Figure 4 Forest plot of the pairwise meta-analysis for the efficacy of cinacalcet plus active vitamin D. (A) iPTH compliance rate; (B) blood 
calcium compliance rate; (C) blood phosphorus compliance rate. iPTH, intact parathyroid hormone.

iPTH compliance rate

Blood calcium compliance rate

Blood phosphorus compliance rate

A

B

C

=0.04, 95% CI: −0.55 to 0.64; Figure 6C,D,E), but the 
reliability of this promising result is worthy of further 
scrutiny, considering that the PrI crossed the invalid 
line (95% PrI: −1.27 to 1.35; Figure 6E). The results 
were consistent with those of the pairwise meta-analysis  
(Figure 3A,B).

Furthermore, an NMA was performed to explore 
the compliance rates of iPTH, blood calcium, blood 
phosphorus and Ca × P. Cinacalcet plus active vitamin D 
appeared to increase the efficacy of the treatment compared 
with that of either agent alone, and the oral administration 
of active vitamin D increased compliance rates compared 
with those of oral or IV vitamin D administration  

(Figures 7B,8B,9B,10B). However, the results of the 
consistency model indicated that there were no differences 
in compliance between the two modes of administration 
(compliance rate of iPTH: RR =0.65, 95% CI: −0.51 to 
1.81, 95% PrI: −1.97 to 3.27, Figure 7C,D; compliance 
rate of blood calcium: RR =0.14, 95% CI: −0.79 to 1.08, 
95% PrI: −2.59 to 2.87, Figure 8C,D; compliance rate of 
blood phosphorus: RR =0.22, 95% CI: −0.77 to 1.22, 95% 
PrI: −2.68 to 3.13, Figure 9C,D). In addition, there were 
no differences in toxicities between the administration 
methods (diarrhea: RR =0.65, 95% CI: −0.38 to 1.68, 
95% PrI: −6.02 to 7.32, Figure 10B,D; muscle spasms: RR 
=0.71, 95% CI: −1.92 to 3.35, 95% PrI: −18.21 to 19.64, 
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Figure 5 Forest plot of the pairwise meta-analysis of the safety of cinacalcet plus active vitamin D.
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Figure 6 The network meta-analysis (NMA) for long-term mortality. (A) Evidence network of all enrolled studies in relation to the all-
cause mortality or mortality of hemodialysis (HD) patients in this NMA; (B) ranking of all-cause mortality or mortality of HD patients in 
this NMA; (C) network forest plot of all-cause mortality in the consistency model; (D) network forest plot for the mortality of HD patients 
in the consistency model; (E) the PrI with direct and indirect comparisons. 1= cinacalcet plus active vitamin D; 2= intravenous (IV) or oral 
active vitamin D; 3= oral active vitamin D. PrI, prediction interval; ES, effect size.
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Figure 7 The network meta-analysis (NMA) of the iPTH compliance rate. (A) Evidence network of all enrolled studies in relation to the iPTH 
compliance rate in this NMA; (B) ranking of the iPTH compliance rate in this NMA; (C) network forest plot for the iPTH compliance rate in 
the consistency model; (D) the PrI for direct and indirect comparisons, 1= cinacalcet plus active vitamin D, 2= intravenous (IV) or oral active 
vitamin D, 3= oral active vitamin D. iPTH, intact parathyroid hormone; PrI, prediction interval; ES, effect size.
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Figure S1).

Different drugs in the control group
In the pairwise meta-analysis, all comparisons were based 
on cinacalcet plus active vitamin D compared with active 
vitamin D alone in patients with SHPT; control groups 
receiving cinacalcet alone were very rare. An NMA was 
performed to explore the incidence of hypocalcemia when 
the control group received cinacalcet alone. Our NMA 
indicated that compared with the other two treatments, 
cinacalcet monotherapy increased the risk of hypocalcemia 
(cinacalcet plus active vitamin D vs. cinacalcet: RR =−2.20, 
95% CI: −5.09 to 0.69; active vitamin D vs. cinacalcet: 
RR =−5.69, 95% CI: −9.00 to −2.37, Figure 11B,D), even 
though the risk of hypocalcemia due to the administration 

of cinacalcet plus active vitamin D was higher than that of 
active vitamin D alone (RR =−3.49, 95% CI: −5.11 to −1.87, 
Figure 11D). However, the results should be treated with 
caution because the PrI crossed the invalid line (cinacalcet 
plus active vitamin D vs. cinacalcet: 95% PrI: −20.94 to 
16.55; active vitamin D vs. cinacalcet: 95% PrI: −27.17 to 
15.79; active vitamin D vs. cinacalcet plus active vitamin 
D: 95% PrI: −13.97 to 7.00, Figure 11D). Given these 
contradictory results, we speculate that if more high-quality 
RCTs emerge in the future, the existing results may be 
overturned.

Publication bias
Only eight original studies were included in this meta-
analysis, and the number of RCTs was lower for some of the 
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Figure 8 The network meta-analysis (NMA) of the blood calcium compliance rate. (A) Evidence network of all enrolled studies in relation 
to the blood calcium compliance rate in this NMA; (B) ranking of the blood calcium compliance rate in this NMA; (C) network forest plot 
for the blood calcium compliance rate in the consistency model; (D) the PrI for direct and indirect comparisons. 1= cinacalcet plus active 
vitamin D; 2= intravenous (IV) or oral active vitamin D; 3= oral active vitamin D. PrI, prediction interval; ES, effect size.

specific analyses; therefore, we did not test for publication 
bias in this study.

Discussion

This meta-analysis aimed to evaluate the compliance 
of iTPH, Ca, P, etc., and the mortality and safety of 
cinacalcet plus active vitamin D and active vitamin D alone. 
In addition, we used an NMA to estimate the safety and 
efficacy of three treatment regimens (cinacalcet alone, active 
vitamin D alone and cinacalcet plus activated vitamin D) 
though direct and indirect statistical comparisons based on 
all available information from the included RCTs.

Cinacalcet and vitamin D as monotherapies or in 
combination are common treatments for SHPT in patients 

with CKD, aimed at achieving clinically acceptable 
levels of PTH and maintaining control of calcium and 
phosphorus levels. Numerous trials have documented the 
efficacy of these three regimens for the treatment of SHPT 
(20,30,37-40). However, there are currently two challenging 
questions facing the medical community with regard to 
these treatments. Is there enough evidence to support the 
claim that cinacalcet is more effective than vitamin D and 
its derivatives? Is the combination of the two drugs more 
effective than each of the two drugs alone? A consensus 
regarding the former question has begun to form in clinical 
research and meta-analyses (24), but the latter issue has 
not been resolved. Therefore, the first step in our research 
was to compare the efficacy and safety of the combination 
therapy with those of active vitamin D alone. Our research 
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Figure 9 The network meta-analysis (NMA) of the blood phosphorus compliance rate. (A) Evidence network of all enrolled studies in 
relation to the blood phosphorus compliance rate in this NMA; (B) ranking of the blood phosphorus compliance rate in this NMA; (C) 
network forest plot for the blood phosphorus compliance rate in the consistency model; (D) the PrI for direct and indirect comparisons. 1= 
cinacalcet plus active vitamin D; 2= intravenous (IV) or oral active vitamin D; 3= oral active vitamin D. PrI, prediction interval; ES, effect size. 

revealed that compared with active vitamin D alone, 
cinacalcet plus active vitamin D significantly improved the 
blood calcium compliance rate, but there was no significant 
improvement in long-term survival. Next, our study 
investigated which treatment benefits patients the most 
and the advantages or disadvantages of the three treatment 
regimens (cinacalcet alone, active vitamin D alone and 
cinacalcet plus active vitamin D). Through direct and 
indirect comparisons, the results of our NMA revealed the 
following two positive results: (I) compared with oral or IV 
administration of vitamin D, the solely oral administration 
of active vitamin D increased mortality; (II) cinacalcet alone 
increased the risk of hypocalcemia, cinacalcet plus active 
vitamin D conferred a higher risk of hypocalcemia than 

did active vitamin D monotherapy; in addition, cinacalcet 
monotherapy conferred a higher risk of hypocalcemia than 
did cinacalcet plus active vitamin D. However, the two 
positive results should be treated with caution because the 
PrI crossed the invalid line.

The following study l imitations should also be 
acknowledged: only English and Chinese language 
studies were included, which might have led to potential 
publication bias, and the exclusion of unpublished data 
is generally associated with an overestimation of the true 
effect. Regardless of the route of administration, the total 
dose of vitamin D was not the same in the control group. 
This phenomenon may be caused by many factors. We 
believe that different centers refer to different treatment 
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Figure 10 The network meta-analysis (NMA) for diarrhea. (A) Evidence network of all enrolled studies in relation to diarrhea in this NMA; 
(B) ranking of diarrhea in this NMA; (C) network forest plot for diarrhea in the consistency model; (D) the PrI for direct and indirect 
comparison. 1= cinacalcet plus active vitamin D; 2= intravenous (IV) or oral active vitamin D; 3= oral active vitamin D. PrI, prediction 
interval; ES, effect size.
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guidelines or experience in treatment. In addition, when 
both groups had low mortality rates, the results of the 
differences needed to be treated with caution. However, 
the following limitation was the most noteworthy. The 
NMA was based on the specific treatment of the control 
group, such as the administration of active vitamin D alone. 
Therefore, the experimental groups also needed to be 
divided into different intervention groups. It is controversial 
to have regarded combination therapy as an intervention. 
To achieve an indirect comparison of single drugs, our 
approach may be effective.

Our research suggests that compared with active vitamin 
D alone, cinacalcet plus active vitamin D may significantly 
improve the blood calcium compliance rate but cannot 
prolong survival. In addition, compared with monotherapy, 
combination therapy increases the risk of vomiting. This 
pairwise meta-analysis and NMA provided a comprehensive 
evaluation of the currently utilized CKD-SHPT treatments. 
This NMA identified some highly ranked interventions 
through analyses that were included in a small number of 
trials and that merit further examination on a larger scale in 
the context of well-designed RCTs.
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Supplementary

Figure S1 The network meta-analysis (NMA) of muscle spasm. (A) Evidence network of all enrolled studies in relation to muscle spasm in 
this NMA; (B) ranking of muscle spasm in this NMA; (C) network forest plot for muscle spasm in the consistency model; (D) the PrI for 
direct and indirect comparisons. 1= cinacalcet plus active vitamin D; 2= intravenous (IV) or oral active vitamin D; 3= oral active vitamin D. 
PrI, prediction interval; ES, effect size.
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