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Abstract

Background: Many patients on hemodialysis (HD) receive treatment for secondary hyperparathyroidism (sHPT), but few
studies have assessed the clinical outcomes for these patients when treated with cinacalcet or parathyroidectomy (PTx). This
study aimed to compare the short-term outcomes of cinacalcet and PTx in HD patients with sHPT.

Methods: The study included retrospective data from 52 patients with ESRD who underwent HD and were diagnosed with
sHPT between 2001 and 2013. Data regarding participant age, gender, serum calcium (mg/dL), phosphorus (mg/dL), and
parathormone (PTH, pg/mL) levels before and six months after treatment initiation (after surgery for patients who underwent
PTx) were obtained from patient files.

Results: The study involved 12 patients who underwent PTx, 18 patients treated with cinacalcet, and 22 who received calcitriol.
PTx was the only treatment that significantly reduced post-treatment calcium. The mean calcium levels of patients treated with
PTx were 7.67+0.95 mg/dL, showing a mean difference of 1.2 mg/dL (p=0.005, paired-samples t-test). Both PTx and cinacalcet
significantly reduced phosphorus levels, when compared in mean changes, patients who underwent PTx had higher median
reductions in phosphorus concentrations compared to patients treated with cinacalcet (p=0.03, Mann-Whitney U test). Post-
treatment PTH levels significantly decreased in both the PTx and cinacalcet groups, however, only the patients who underwent
PTx achieved PTH levels within the recommended range; post-treatment PTH levels in the cinacalcet group remained higher
than recommended levels.

Conclusion: Both PTx and cinacalcet are beneficial in managing sHPT, however, PTx provides more significant improvements
in mineral metabolism, while cinacalcet offers a less invasive alternative as a medical treatment.

Keywords: Cinacalcet, Hyperparathyroidism, Parathyroidectomy, End-Stage Kidney Disease, Mineral and Bone Disorder

INTRODUCTION metabolism disorders resulting in hypercalcemia,

End-stage renal disease (ESRD) is an increasing global
health issue, affecting over 2 million people worldwide
who require renal replacement therapies (RRT), such
as hemodialysis (HD), peritoneal dialysis, or kidney
transplantation (1). HD is the most common treatment
for ESRD, especially in settings where other options
are limited (2). Secondary hyperparathyroidism (sHPT)
is a frequent complication among patients undergoing
HD. sHPT is marked by increased levels of parathyroid
hormone (PTH), which can cause bone mineral

hyperphosphatemia, elevated levels of FGF23, and a
deficiency in active vitamin D. sHPT can contribute
to negative cardiovascular and bone mineral outcomes
(3.4). Epidemiological data in dialysis patients provide
substantial evidence that elevated PTH is associated with
mortality (5). According to the KDIGO 2017 Clinical
Practice Guideline Update for the Diagnosis, Evaluation,
Prevention and Treatment of Chronic Kidney Disease-
Mineral and Bone Disorder (CKD-MBD), the current
recommendation for the management of sHPT includes
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lowering serum phosphate levels through dietary
phosphorus restriction and oral phosphorus binders, as
well as controlling PTH levels through the use of vitamin
D analogs and calcimimetic (4).

Calcimimetic agents, such as cinacalcet and
etelcalcetide, have emerged as effective treatments for
managing sHPT in HD patients. These agents activate
calcium-sensing receptors in the parathyroid glands,
reducing PTH secretion without increasing serum
calcium and phosphorus levels (6,7). Parathyroidectomy
(PTx) can serve as salvage therapy in sHPT that does
not respond to medical treatments, including vitamin
D, phosphorus-binding agents, and calcimimetics (4).
Although calcimimetics targeting abnormal CKD-MBD
parameters do not reduce cardiovascular mortality,
they reduce PTH, calcium, and phosphorus levels and
increase bone mineral density (7-9). Whereas, in addition
to these positive effects, PTx may provide benefit on
patient mortality (10,11). In contrast, PTx for sHPT in
ESRD has been shown to have a higher complication
and mortality rate compared to PTx for other indications
(12). Therefore, surgery is typically reserved for
patients with refractory disease that cannot be managed
through medical therapy, even though there are reported
cardiovascular benefits. Cinacalcet has proven effective
for patients with advanced parathyroid hyperplasia, and
since its introduction in many countries, the annual rates
of PTx have decreased (13).

Many patients on HD receive treatment for sHPT, but
few studies have assessed the clinical outcomes for these
patients when treated with cinacalcet or PTx. This study
aimed to compare the short-term outcomes of cinacalcet
and PTx in HD patients with sHPT.

METHODS

Study Design and Population

The study included retrospective data from 52 patients
with ESRD who underwent HD and were diagnosed with
sHPT between 2001 and 2013. Patients were age and
gender-matched and categorized into three groups based
on their treatment options: Group 1 comprised patients
who underwent PTx, Group 2 comprised patients treated
with cinacalcet, and Group 3 comprised patients who
received calcitriol (control group). Patients who had
previously undergone thyroid or parathyroid surgery
and received cinacalcet/etelcalcetide treatment before
follow-up, could not receive effective HD treatment
for any reason, and had insufficient data were excluded
from the study. In addition, patients under 18 and those
with active infections or malignancies were excluded
from the study.

Data Collection and Processing

Data regarding participant age, gender, serum calcium
(mg/dL), phosphorus (mg/dL), and parathormone (PTH,
pg/mL) levels before and six months after treatment
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initiation (after surgery for patients who underwent
PTx) were obtained from patient files. All assays were
performed on blood samples prior to HD. Plasma
PTH was measured using an immunometric assay that
detects full-length and amino-terminally truncated
peptide fragments (normal range 12-72 pg/mL). As
recommended in the literature, appropriate PTH levels
in HD patients were defined as being maintained within
a range of approximately 2 to 9 times the upper normal
limit for the assay (upper limit 378 pg/mL) (14). The
inclusion criteria for the cinacalcet and PTx groups were
plasma PTH level above the upper limit of 378 pg/mL,
serum calcium-phosphate product above 45 mg2/dL2,
and serum calcium above 8.4 mg/dL (7,14). All patients
received HD treatment three days a week, and their HD
treatments were similar. The patients’ last three-month
kt/V values were above 1.2. All patients followed an
appropriate diet and received phosphorus-lowering
treatment for phosphorus control. All patients, including
the calcitriol control group, received treatment with at
least three mcg/week of calcitriol. Under appropriate
calcitriol treatment, PTH levels were above 1000 pg/
mL in the PTx group. For patients receiving cinacalcet,
treatment began at a low dose, as recommended in the
literature, and was gradually increased to the maximum
dose based on calcium levels (7).

Ethical Considerations

This study was carried out according to the ethical
rules and principles of the Declaration of Helsinki.
All participants were informed of the study protocol
and provided informed consent, and patient data was
retrospectively accessed and anonymized before
analysis. The retrospective study protocol was approved
by the local Hospital’s ethics committee (Date: 01/2014,
protocol number: 17).

STATISTICAL ANALYSIS

Number Cruncher Statistical System (NCSS) 2007
and Power Analysis and Sample Size (PASS) 2008
programs were used for statistical analysis. The
normality of continuous variables was evaluated
using the Kolmogorov-Smirnov and Shapiro-Wilk
tests. Categorical data were presented as counts
and percentages, while continuous variables were
reported as means and standard deviations. Categorical
comparisons were analyzed using Pearson’s chi-square
test and Fisher’s exact test. For continuous variables,
one-way analysis of variance (ANOVA) was used to
compare more than two groups. Post-hoc analysis was
conducted using Tukey’s HSD and Tamhane’s T2 tests.
Comparisons between the two groups were conducted
using t-tests and Mann-Whitney U tests. A statistical
significance level of 0.05 was established for the study.

RESULTS
The study involved 12 patients who had PTx, 18 patients
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treated with cinacalcet, and 22 who received calcitriol.
All patients were matched for age and sex, had ESRD,
were undergoing HD, and were diagnosed with sHPT.
Twenty-six patients (50%) were female; 5 (41.7%)
patients had PTx; 9 (50%) patients were treated with
cinacalcet, and 12 (54.5%) who received calcitriol were
female. Gender distribution was similar among groups
(p=0.773, chi-square test). The mean age of patients
undergoing PTx was 58.2+12.1 years, compared to
55.3+£10.4 years for those treated with cinacalcet, and
58.3£16.5 years for those treated with calcitriol. The
mean ages of the three groups were similar (p=0.775,
one-way ANOVA).

The mean pre-treatment calcium levels for patients
undergoing PTx were 8.87+0.76 mg/dL. In comparison,
patients treated with cinacalcet had mean levels of
8.98+0.57 mg/dL, while those treated with calcitriol
had mean levels of 8.54+0.59 mg/dL. Overall, the pre-
treatment calcium levels among the three groups were
similar (p=0.07, one-way ANOVA). PTx was the only
treatment that significantly reduced post-treatment
calcium levels. The mean calcium levels of patients
treated with PTx were 7.67+0.95 mg/dL, showing a
mean difference of 1.2 mg/dL (p=0.005, paired-samples
t-test). In comparison, post-treatment mean calcium
levels for patients treated with cinacalcet was 8.77+0.7
mg/dL (p=0.361, paired-samples t-test) and those treated
with calcitriol had post-treatment mean calcium levels
of 8.59+0.54 mg/dL (p=0.672, paired-samples t-test)
(Figure 1A, B, C).

The mean pre-treatment phosphorus levels for patients
undergoing PTx were 6.57+0.98 mg/dL. In comparison,
patients treated with cinacalcet had mean levels of
5.914+1.45 mg/dL, while those treated with calcitriol
had mean levels of 5.19+1.31 mg/dL. Pre-treatment
phosphorus levels between the three groups differed
significantly (p=0.015, one-way ANOVA), specifically,
patients undergoing PTx had higher phosphorus levels
compared to those treated with calcitriol (p=0.013, post-
hoc Tukey’s HSD); other two-groups comparisons were
similar. Both PTx and cinacalcet significantly reduced
phosphorus levels. After treatment, the phosphorus
levels of patients who underwent PTx were measured at
4.5+1.26 mg/dL (p=0.001, paired-samples t-test), while
those treated with cinacalcet had levels of 4.824+1.35 mg/
dL (p=0.004, paired-samples t-test). Calcitriol did not
significantly change phosphorus levels, post-treatment
phosphorus levels were 5.31£1.19 mg/dL (p=0.336,
paired-samples t-test) (Figure 1B). When compared
in mean changes, patients who underwent PTx had
higher median reductions in phosphorus concentrations
compared to patients treated with cinacalcet (p=0.03,
Mann-Whitney U test).

The mean pre-treatment PTH levels for patients
undergoing PTx were 1935.144220 pg/mL. In
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comparison, patients treated with cinacalcet had
mean PTH levels of 1254.22+670.58 pg/mL, while
those treated with calcitriol had mean PTH levels
of 261.05£167.68 pg/mL. There were significant
differences in pre-treatment PTH levels among the
three groups (p=0.001, one-way ANOVA). Specifically,
patients undergoing PTx had higher PTH levels
compared to those treated with cinacalcet (p=0.002,
post-hoc Tukey’s HSD) and calcitriol (p=0.001, post-
hoc Tukey’s HSD). Additionally, patients treated with
cinacalcet also had higher PTH levels than those treated
with calcitriol (p=0.001, post-hoc Tukey’s HSD). Post-
treatment PTH levels significantly decreased in both the
PTx and cinacalcet groups. The mean PTH levels were
161.28491.11 pg/mL for the PTx group and 488.89+
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Figure 1. Pre- and post-treatment serum calcium (A),
phosphorus (B) and parathormone (C) levels of three
different treatment groups.

3

J Eur Int Med Prof. 2025;3(1):1-5.


http://www.jeimp.com

Giindogdu et al.

42.22 pg/mL for the cinacalcet group (p=0.001 for both
comparisons, paired-samples t-test). In comparison, post-
treatment PTH levels in patients treated with calcitriol
remained similar to their pre-treatment levels, measuring
162.69+111.05 pg/mL (p=0.21, paired-samples t-test)
(Figure 1C). Notably, only the patients who underwent
PTx and those treated with calcitriol achieved PTH levels
within the recommended range for ESRD. In contrast,
post-treatment levels in patients treated with cinacalcet
remained higher than the recommended levels. Post-
treatment PTH levels differed significantly between three
groups (p=0.001, one-way ANOVA); specifically, both
patients underwent PTx (p=0.001, post-hoc Tamhane’s
T2) and patients treated with calcitriol (p=0.006, post-
hoc Tamhane’s T2) had lower PTH levels compared to
patients treated with cinacalcet.

DISCUSSION

sHPT is one of the serious health problems frequently
encountered in HD patients (15). Changes in calcium,
phosphorus, and PTH metabolism in these patients are
linked to morbidities, including bone pain, fractures,
calciphylaxis, and, notably, an increased risk of
cardiovascular issues and mortality (5,16). sHPT related
to ESRD is typically managed with phosphorus-binding
agents and active vitamin D. Nevertheless, achieving the
desired levels of calcium, phosphorus, and PTH remains
unattainable for many patients (10,17). This study
examined the short-term outcomes of cinacalcet versus
PTx in HD patients with sHPT. Our findings indicated
that both treatment options were superior to calcitriol
alone in managing CKD-MBD. Additionally, PTx was
found to lower PTH levels more effectively, although it
resulted in a higher prevalence of lower calcium levels.

PTx is frequently recommended as an effective treatment
option in sHPT, especially in patients with advanced
hyperplasia (12). However, surgical intervention carries
the risk of complications and potential side effects;
therefore, it is emphasized that it should be applied
primarily to patients who are resistant to medical
treatment (13). Our study’s differences between the PTx
and cinacalcet treatment groups were significant. PTx
significantly reduced PTH, calcium, and phosphorus
levels, supporting its effectiveness in managing sHPT.
Cinacalcet stands out as a medical treatment for sHPT
that can be preferred over surgical intervention; it inhibits
PTH production by activating calcium-sensing receptors
in the parathyroid glands, providing an effective
approach to balancing patients” PTH levels (7). There
is no strong evidence in the literature that cinacalcet
reduces cardiovascular mortality; however, it is effective
in correcting sHPT and CKD-MBD (18). Therefore, the
effect of cinacalcet treatment may be limited, and PTx
may be necessary in refractory patients (10). In our study,
PTH levels of patients receiving cinacalcet decreased
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significantly after treatment but did not reach the targeted
PTH range, unlike PTx. In addition, although significant
improvement in phosphorus levels was observed after
cinacalcet, this effect was more limited compared to
PTx, which may lead to the conclusion that cinacalcet
is potentially less effective than PTx and shows greater
individual response differences.PTx is not without
flaws regarding CKD-MBD; one of the important side
effects of calcimimetics and PTx is hypocalcemia (18).
Our study showed that cinacalcet did not significantly
decrease calcium levels in our patients, whereas PTx did,
with a 1.2 mg/dl decrease. Although the decrease was
not life-threatening, patients treated with PTx should be
monitored for hypocalcemia.

Limitations

Our study had some limitations. First, being a single-
center investigation with a limited patient population
may have weakened our statistical power. Second, as
our research relied on data from electronic medical
records, we faced challenges such as incomplete data
and accessibility issues with laboratory results, often
inherent to retrospective studies. Third, while the
demographic data for the PTx and cinacalcet groups were
similar, other unrecorded or unidentified factors—such
as current medications and additional comorbidities—
might have influenced the results. Fourth, there are no
clear criteria in the literature for diagnosing sHPT in HD
patients and for choosing calcimimetic/PTx treatments,
and treatment decisions often vary from center to center.
Nevertheless, we believe that these findings, which our
center treated by setting certain standards and detecting
as a result, may contribute to the literature. Finally, the
short follow-up period prevented the evaluation of the
patients in terms of morbidity and mortality. Studies
with a larger number of patients and longer follow-up
periods are necessary.

CONCLUSION

Our findings suggest that PTx and cinacalcet are
beneficial in managing sHPT, but both treatment
approaches have different advantages and limitations.
PTx provides more significant improvements in mineral
metabolism, while cinacalcet offers a less invasive
alternative as a medical treatment. However, it should
be noted that this is retrospective data, and treatment
strategies should be personalized according to the
patient’s clinical condition, considering their responses
to treatment and the risks of complications. This study’s
results allow us to understand better the effectiveness
and limitations of different treatment methods for sHPT
in HD patients. These findings are important for guiding
treatment decisions, and future studies may provide more
comprehensive data by examining long-term outcomes.
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