Journal of Nephrology
https://doi.org/10.1007/s40620-018-0481-7

ORIGINAL ARTICLE

CKD-MBD management: what is the role of parathyroidectomy?
Results from a nationwide survey in Italy
Antonio Bellasi1 · Luigi Morrone2 · Maria Cristina Mereu3 · Carlo Massimetti4 · Elena Pelizzaro5 ·
Giuseppe Cianciolo5 · Marzia Pasquali6 · Vincenzo Panuccio7 · on behalf of the working group on CKD-MBD of the
Italian Society of Nephrology
Received: 10 January 2018 / Accepted: 21 February 2018
© Italian Society of Nephrology 2018

Abstract
We herein report on a nationwide survey conducted in Italy to investigate the use of parathyroidectomy (PTX). In spite of
the availability of newer and more effective drugs to control chronic kidney disease mineral bone disorder (CKD-MBD)
biochemical abnormalities, PTX still remains a resource for nephrologists to use. However, observational analyses suggest
that in recent years there has been a constant decline in the number of patients undergoing PTX. The reasons are not clear,
though the increasing age and number of comorbidities of dialysis patients may partly explain this trend. Poor adherence to
guidelines and/or geographical as well as logistic factors may also contribute to the lower use of PTX. The working group
on CKD-MBD of the Italian Society of Nephrology launched a nationwide survey to investigate clinical practice patterns
for PTX in Italy and identify modifiable factors that may limit accessibility to surgery.
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Introduction
Chronic kidney disease mineral bone disorder (CKD-MBD)
is a condition encompassing various biochemical, bone and
cardiovascular (CV) abnormalities [1, 2]. Although the
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demonstration that CKD-MBD control improves clinically
relevant outcomes in patients on dialysis is still lacking, a
large and convincing body of evidence supports the notion
that CKD-MBD is associated with poor prognosis and quality of life [3]. Secondary hyperparathyroidism (SHPT) is an
important complication of CKD and one of the most common abnormalities of CKD-MBD, that develops early, but
is often present in the most advanced stages of CKD and,
particularly, in dialysis patients [4]. Thus, significant effort
is routinely made to achieve the biochemical targets suggested by the current guidelines [5, 6] through a multifaceted
medical armamentarium and parathyroidectomy [7–9]. The
use of surgical therapy is considered the last resort, when
medical therapy has failed [4]. In fact, parathyroidectomy
(PTX) is usually reserved for patients with severe SHPT
unresponsive to medical therapy, in particular if high parathyroid hormone (PTH) levels are associated with refractory
hyperphosphatemia, hypercalcemia, progressive metastatic
calcifications and/or bone abnormalities such as fracture [4,
10].
Over the years, newer and more effective drugs to control phosphate, calcium, vitamin D and PTH abnormalities
[7] have progressively reduced the number of patients with
uncontrolled SHPT referred for surgery [11], under the
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assumption that medical treatment can provide a similar
survival benefit with respect to surgical treatment at a lower
risk of adverse effects [12]. However, irrespective of a better biochemical control, no conclusive evidence has been
produced of a positive impact of any of these new treatments for SHPT on mortality or hard outcomes. The change
in the PTH reference range suggested by the latest clinical
guidelines on clinical management of CKD-MBD [6, 13, 14]
and the disappointing results of the medical treatment in the
Effect of Cinacalcet on Cardiovascular Disease in Patients
Undergoing Dialysis (EVOLVE) trial [15] have likely led to
a revamped interest in PTX. Indeed, while treatment with
calcimimetics significantly reduced the occurrence of PTX,
it did not improve outcome in hemodialysis patients [16],
questioning the role of medical vs. surgical treatment for
SHPT among nephrologists.
Although observational data do not allow any inference
on whether medical or surgery options for uncontrolled
PTH are more effective, they do show a great heterogeneity
concerning the clinical indication to surgery and behavior
of nephrologists in CKD-MBD care [12]. In spite of these
caveats, it is unlikely that PTX is an obsolete intervention
and it is a common belief that it still has a role in CKD-MBD
management [9, 17].
We herein present the results of a survey on the use of
PTX in the management of CKD-MBD conducted in Italy
by the working group on CKD-MBD of the Italian Society
of Nephrology.

Methods
The survey consisted of a multiphase project: (1) identification of a set of questions relevant to the topic being investigated; (2) launch of the survey with repeated recalls; (3) data
analysis and synthesis; (4) data interpretation and drafting
of manuscript.
A set of seven open-ended or closed questions (Table 1)
was formulated regarding: the type of services offered by the
Nephrology department for PTX (questions 1, 6 and 7), PTH
assessment (question 2), and clinical indications and number
of PTX performed (questions 3, 4 and 5). All questions were
thoroughly discussed within the Steering Committee (SC) of
the Working Group on CKD-MBD of the Italian Society of
Nephrology in order to achieve a comprehensive but quick
and easy-to-answer questionnaire. A letter of presentation
to explain the aims and purposes, as well as instructions on
how to complete the survey, was provided. Between April
1, 2016 and August 31, 2017 the survey was repeatedly sent
out to all members of the Working Group. In addition, members of the Working Group were asked to gather the same
information from all Nephrology and Dialysis centers in the
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region where they lived. The aim was to reach all public
Nephrology Units in Italy.

Results
Overall, 39 out of 332 Nephrology centers in Italy completed
the questionnaire, corresponding to a response rate of 11.7%.
According to what disclosed, these centers follow a total
of 9100 patients stratified as non-dialysis dependent CKD
(NDD-CKD) (n = 3303; 36.3%), hemodialysis (n = 3540;
37.9%), peritoneal dialysis (n = 288; 3.1%) and transplant
(n = 1974; 21.6%) patients. Due to the paucity and incompleteness of data regarding to NDD-CKD patients, the SC
decided to focus on the 5797 patients who were on renal
replacement therapy (RRT).
Overall, PTX was a procedure only rarely performed
(overall PTX prevalence 2.4%) and for disparate reasons.
• Question 1: Affiliation. This question was asked to assess

geographical patterns in current practice across Italy.
However, in view of the low response and PTX rate,
these analyses were not performed.
• Question 2: PTH assay used. A great heterogeneity in
laboratory assessments used in the different Nephrology
Units across Italy was noted. Indeed, 18 (46%) and 20
(51%) centers reported the use, respectively, of a secondand third-generation kit for PTH measurement. No center
used a first-generation kit and one center (3%) did not
know the kit utilized in the unit.
• Question 3: PTX prevalence. Overall, PTX is rarely performed since only 138 cases out of 5797 (2.3%) patients
were reported (median [interquartile range] number of
PTX per center: 2 [1–3]). However, a great heterogeneity
in the practice pattern was evident since seven centers
reported that no patients had undergone PTX while one
center reported as many as 12 (8.8% of all PTX cases)
who had undergone PTX at the time the questionnaire
was completed. According to the RRT modality, 94 out
of 3540 (PTX prevalence 2.7%), 5 out of 283 (PTX prevalence 1.8%) and 39 out of 1974 (PTX prevalence 2.0%)
cases were identified among patients receiving hemodialysis, peritoneal dialysis and transplantation, respectively. Overall, temporal trends suggest that surgery is
perceived as a last resource and that nephrologists have
relied on PTX to correct CKD-MBD less frequently in
the last 3 years. Indeed, only 31 PTX (22.4% of cases)
were performed in the last 3 years, while 13 (34.2%) and
20 (52%) centers reported no PTX in the period of time
prior to the survey and over the last 3 years, respectively.
• Question 4: Indication for PTX. The indication to surgery differed greatly among centers. As reported in
Fig. 1, PTX indication was mostly based on the need
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Table 1  Questions included in the survey
Question

Type of question

Affiliation
Type of PTH assay used in the Unit

Open-ended
Closed

Prevalence of PTX

Open-ended
Open-ended

Clinical indication for PTX

Closed or open-ended

Definition of metabolic control

Closed or open-ended

To what specialist the patient with SHPT
is referred (process owner)

Closed or open-ended

Unit where the patient is referred for PTX

Closed or open-ended

Answer
First generation
Second generation
Third generation
Unknown
Reference range/unit of measure
Overall
Number of patients followed
Number of PTX performed
CKD patients
Number of patients followed
Number of PTX performed
Number of PTX in the last 3 years
Number of patients referred for PTX with uncontrolled PTH
Hemodialysis patients
Number of patients followed
Number of PTX performed
Number of PTX in the last 3 years
Number of patients referred for PTX with uncontrolled PTH
Peritoneal patients
Number of patients followed
Number of PTX performed
Number of PTX in the last 3 years
Number of patients referred for PTX with uncontrolled PTH
Transplanted patients
Number of patients followed
Number of PTX performed
Number of PTX in the last 3 years
Number of patients referred for PTX with uncontrolled PTH
Rate the importance from 1 (least important) to 5 (most important) of the
following indications for PTX
Suboptimal biochemical control
Parathyroid gland volume (if so, specify volume threshold)
On waiting list for kidney transplantation
Need to comply with clinical guidelines on CKD-MBD management (if so,
specify which guidelines)
Clinical events related to SHPT (if so, specify what clinical events)
Rate the importance from 1 (least important) to 3 (most important) of the
following definitions of suboptimal metabolic control that should prompt
the choice for PTX
Refractory hypercalcemia - please specify what is considered the critical
value (mg/dl) that should prompt PTX
Refractory hyperphosphatemia - please specify what is considered the critical value (mg/dl) that should prompt PTX
Refractory SHPT - please specify what is considered the critical value (ng/
ml) that should prompt PTX
Nephrologist
Surgeon
No specific specialist
PTX is performed
Within the same hospital
In another hospital (if so, please specify how far away it is from the Unit)
There is no referral hospital

PTX parathyroidectomy, SHPT, secondary hyperparathyroidism

to achieve a desirable CKD-MBD biochemical control
and/or based on imaging findings (parathyroid gland volume), although the data dispersion suggests that there

is no consensus on what should be considered for PTX
referral. Alternatively, these results suggest that there is
not a single parameter that guides the decision on surgery
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Fig. 1  Relevance of different clinical indications to parathyroidectomy (PTX) among centers. a Suboptimal biochemical control, b
waiting list for kidney transplantation, c Parathyroid gland volume, d
Need to comply with clinical guidelines on CKD-MBD. (Answers to

vs. medical treatment. The most widely adopted guidelines on CKD-MBD are the Kidney Disease - Improving
Global Outcomes (KDIGO) guidelines, used by more
than half the centers (54 and 3% reported using KDIGO
guidelines exclusively or in combination with KDOQI or
other guidelines, respectively) that completed the survey
(Fig. 2). Of interest, about one in four centers (28%) did
not follow any specific guideline recommendation.
• Question 5: Definition of metabolic control. How to
define metabolic control and the perceived clinical relevance of various CKD-MBD laboratory abnormalities
also differed among centers. Although most centers
(51%) considered persistently elevated PTH (irresponsive
to medical care) as the most important driver for PTX,
about one-third considered refractory hypercalcemia and
hyperphosphatemia as important as high PTH when considering PTX. The mean (range) reported thresholds of
serum calcium, phosphate and PTH above which PTX
was considered a therapeutic option were respectively:
11.0 (10.0–12.0) mg/dl, 6.9 (5.0–8.5) mg/dl, and 890
(350–2000) pg/ml (Fig. 3).
• Question 6: Specialist to which the patient is referred to
confirm PTX indication and for peri-operative care. The
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Question 5: scores 4–5 = highly significant; score 3 = moderately significant; scores 1–2 = not important). CKD-MBD, chronic kidney disease mineral bone disorder

Fig. 2  Guidelines on CKD-MBD adopted (Question 4). CKD-MBD,
chronic kidney disease mineral bone disorders; KDIGO, Kidney Disease—Improving Global Outcomes; KDOQI, National Kidney Foundation (NKF) Kidney Disease Outcomes Quality Initiative; SIN, Italian Society of Nephrology (Società Italiana di Nefrologia)

large majority of centers (85%) referred patients with
SHPT potentially candidate for PTX to surgeons for the
definition of the PTX indication as well as for the perioperative care. Only 2 out 39 (5%) Dialysis and Nephrology units had the preferential clinical management
of PTX patients. Four (10%) Nephrology and Dialysis
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Fig. 3  Relevance of different metabolic CKD-MBD laboratory abnormalities among centers. a Refractory hypercalcemia, b refractory hyperphosphatemia, c refractory hyperparathyroidism. CKD-MBD, chronic kidney disease mineral bone disorders

units did not have any specific specialist to whom to refer
patients for PTX.
• Question 7: Unit where the patient is referred for PTX.
When PTX is considered, the majority of patients were
sent to another hospital (56% of centers referred PTX
patients to another hospital) whereas only 14 of the 39
(36%) centers interviewed could arrange for surgery in
the same hospital. The last 3 centers interviewed either
did not have a specialist to refer a PTX patient to (3 centers, 5%) or did not answer the question.

Discussion
Overall, the key findings of the survey are: (1) the low
response rate suggests that PTX is only rarely considered
as a therapeutic option for SHPT in CKD patients; (2) there
is a great heterogeneity in the approach to PTX as a part of
CKD-MBD patient care; (3) there is a wide gap between real
world practice and guidelines; and (4) there is no network of
centers to refer patients for PTX.
PTX has traditionally been part of the therapeutic strategies for CKD-MBD due to its undoubtable effectiveness in
PTH control, especially in the most severe SHPT patients
[11, 12]. Although conclusive data on the clinical impact

are lacking, a recent meta-analysis of observational data by
Chen et al. [18] suggest a mid-term clinical benefit [relative risk (RR) of all-cause mortality within 36 months after
PTX vs. medical therapy: 0.58 (95% confidence interval, CI,
0.40–0.83)] and long-term clinical benefit [RR of all-cause
mortality after 36 months from PTX vs. medical therapy:
0.71 (0.61–0.84)] after PTX [18]. Consistently, the most
recent systematic review and meta-analysis of the literature on the topic documented a significant 26% [RR 0.76
(0.66–0.83)] and 41% [RR 0.51 (0.46–0.76)] risk reduction
in all-cause and cardiovascular mortality, respectively [9].
Similarly, it seems that patients undergoing PTX experience
a significant improvement in quality of life after the procedure [17]. Thus, current guidelines state that PTX should be
considered in CKD patients with severe SHPT unresponsive
to medical treatment [5, 6].
A historical analysis published by Li et al. showed that
the incidence rate of PTX dropped from about 12–13 to
8–9 per 1000 patient-years in two decades from 1990 to
2010 [11]. The reasons for this trend are unclear although
the perioperative risk of PTX [19], the increasing age and
number of comorbidities of dialysis patients, logistic limitations of the healthcare service as well as the development and availability of newer and more effective drugs
such as calcimimetics and vitamin D analogues may likely
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explain why nephrologists only seldom rely on PTX to
control SHPT [11]. A recent nationwide report from the
US Renal Data System documents a significant perioperative morbidity and mortality associated with PTX [19].
Indeed, as much as 2.0% of the 4435 patients who underwent PTX died during hospitalization or within 30 days
post-surgery [19]. Similarly, about 23.8% of PTX patients
required rehospitalization (29.3% in intensive care) during
the first 30 days [19]. A similar signal was also noted in
the year after the procedure with a ~ 20-fold increased risk
of hospitalization [19].
Even though PTX exposes patients to an immediate
and significant risk burden [19], a revamped interest in the
procedure is growing among nephrologists. Owing to the
uncertainties about the optimal PTH target levels, recent
KDIGO guidelines on CKD-MBD management [5, 6] suggest a less stringent PTH control. As a result, the US Dialysis Outcomes and Practice Patterns Study (DOPPS) Practice
Monitoring (DPM) program reported in the 2-year period
between 2010 and 2011 a significant 32% increase in median
PTH in the US (from 246 to 326 pg/ml) [13, 14]. This was
coupled with a significant increase in the 90th percentile
of the population (from 614 to 810 pg/ml), leading to an
overall higher percentage of patients with a significantly
elevated PTH level (> 600 pg/ml) [13, 14]. While the number of severe PTH has increased, results from clinical trials comparing different medical strategies to control PTH
have been poor and to a large extent disappointing [15, 20].
Indeed, the EVOLVE trial [15] found a non-significant 7%
(95% CI: 0.85–1.02; p = 0.11) risk reduction in the composite endpoint of death, myocardial infarction, hospitalization
for unstable angina, heart failure, or a peripheral vascular
event in spite of a better biochemical control associated with
cinacalcet use. Finally, pharmaco-economic analyses suggest a potential cost savings associated with surgery when
compared to the cost burden related to the newer medical
therapies [21]. These considerations, together with observational data suggesting a better quality of life as well as
survival among patients undergoing PTX, fuel the debate
on the clinical utility of PTX.
The working group on CKD-MBD of the Italian Society
of Nephrology (SIN) conducted this survey to investigate
the use of PTX in the real-world practice and possibly
identify clinical practice patterns in Italy. Overall these
results confirm the poor response rate of these surveys
(response rate 11.7%). This factor should be borne in mind
since it significantly limits the interpretation of the current findings. However, the main messages that can be
drawn are: (1) the low response rate suggests that PTX is
only rarely considered as a therapeutic option for secondary hyperparathyroidism in CKD patients; (2) there is a
great heterogeneity in the approach to PTX as a part of
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CKD-MBD patient care; (3) there is a wide gap between
real world practice and guidelines; and (4) there is no network of centers to refer patients for PTX.
The lack of adherence to common protocols/guidelines,
geographical and logistic limitations emerged as factors
that need to be urgently addressed to homogenize practice
among regions in Italy. Indeed, about 1 in 4 centers (28%)
does not follow any specific CKD-MBD guidelines suggestion or recommendation, while among centers that do
use guidelines there lacks unanimous consensus on which
CKD-MBD guidelines to follow (Fig. 2). This observation
may be in keeping with a recent claim of a considerable
therapeutic inertia in CKD-MBD treatment among CKD
patients [22]. Evidence that up to 41% of the centers do
not consider CKD-MBD biochemical control (or “critical”
serum levels of different biomarkers) as a key feature to
prompt PTX while almost 1 in 2 centers (46%) consider
PTX in patients wait-listed for kidney transplantation
seems in line with previous considerations. Indeed, while
this may reflect a different case-mix (i.e. patients on the
waiting list for transplantation are by definition suitable for
surgery), it may also be the consequence of poor adherence
to current CKD-MBD guidelines or a sign of therapeutic
inertia. Finally, the lack of a single specialist in charge of
the PTX process (process owner), with the large majority
of cases (85% of centers) being managed by surgeons only,
as well as the paucity of services performing PTX may
also contribute to the sporadic and heterogeneous use of
PTX among dialysis patients. Only 1 in 3 centers (36%)
can arrange surgery in the same hospital, implicating discomfort, travel and additional cost burden for patients suitable for PTX. Whether this also limits access to PTX needs
further verification although it seems advisable to create
a network of different centers that offer PTX to avoid the
loss of this expertise, implement common behaviors and
to be of aid to nephrologists searching for centers to refer
a patient suitable for PTX. In fact, the implementation of
common protocols is a mandatory step in order to provide
all patients with similar treatment standards among centers
throughout the country, as well as to allow comparisons
between treatment outcome and to inform clinical practice.
One limitation of the current study is that we did not
investigate the impact of the different surgical techniques
for PTX adopted by different surgeons. This indeed may
be another factor influencing the therapeutic choices in
CKD-MBD management, in the light of different outcomes
reported for the various different surgical approaches currently available [23, 24]. However, we only interviewed
nephrologists and the survey was not intended to investigate the role of the different surgical techniques in the
decision-making process that leads to PTX indication.
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Conclusions
In summary, this survey suggests that PTX practice patterns
in Italy are heterogeneous and only marginally influenced by
current guidelines on CKD-MBD management. Although
future efforts are required to understand what factors limit
the dissemination and implementation of common guidelines, these aspects should be taken into consideration when
registry or observational data are used for comparing clinical
outcomes associated with different therapeutic strategies. In
the absence of definitive evidence in support of a specific
therapeutic strategy, there is an urgent need for randomized
clinical studies to inform clinical practice.
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