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a b s t r a c t 

Background: Since 2004, end-stage renal disease related hyperparathyroidism patients are treated mainly 

with cinacalcet, which ceased to be subsidized through the Australian Pharmaceutical Benefits Scheme in 

2015. We aimed to investigate the impact of these changes on the treatment strategy in the Australian 

end-stage renal disease population. 

Methods: The following groups were formed according to the date of parathyroidectomy: A, before cal- 

cimimetics; B, during the era of calcimimetics; and C, after cinacalcet removal by the Australian Phar- 

maceutical Benefits Scheme. The primary outcome was time from start of dialysis to parathyroidectomy. 

Regression analysis was used to examine trends in parathyroidectomy rates. 

Results: Between 1998 and 2016, 195 parathyroidectomies were performed. Median time to referral was 

69 (33–123), 67 (31–110) and 44 (23–102) months for groups A, B, and C, respectively ( P = .55). Parathy- 

roidectomy rates increased throughout the years (CI 0.09–1.13, R 2 = 0.27, P = .02). A trend toward a dip in 

parathyroidectomy rates was seen during the era of cinacalcet ( P = .08). Median preoperative parathyroid 

hormone levels increased significantly (842 [418–1,553] versus 1,040 [564–1,810] versus 1,350 [1,037–

1,923] pg/mL, for groups A, B, and C, respectively [ P < .01]). 

Conclusion: Parathyroidectomy rates seem to vary according to the availability of cinacalcet. This change 

in treatment strategy is accompanied with increased preoperative parathyroid hormone levels, reflecting 

delayed surgery and increased disease severity. 

© 2018 Elsevier Inc. All rights reserved. 
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Patients with end-stage renal disease (ESRD) inevitably develop

yperparathyroidism (HPT). Because of a deregulated calcium and

hosphate metabolism, the parathyroid glands are stimulated to

roduce excess parathyroid hormone (PTH). ESRD-related HPT

s associated with mineral and bone disorders, cardiovascular

omplications, increased mortality, and a decreased quality of

ife. 1–3 Internationally, no multidisciplinary consensus with regard
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o the optimal treatment for this complex multifactorial disease

as been reached. Current Kidney Disease–Improving Global

utcomes (KDIGO) guidelines recommend a step-up approach,

tarting with noncalcium based phosphate binders and vitamin

 supplements. 4 If HPT progresses despite initial treatment, cal-

imimetics (ie, cinacalcet) are recommended. Cinacalcet binds

o the G-protein–coupled calcium sensing receptor (CaSR), lower-

ng the set point of PTH, which leads to a reduced PTH excretion

f the parathyroid glands. 5 The alternative is surgical resection of

he hyperfunctioning parathyroid glands, which is an effective and

efinitive method to normalize serum PTH, calcium and phosphate

evels and thus often improving quality of life. 3,6 

In January 2005, cinacalcet was registered in Australia by the

herapeutic Goods Administration and was placed on the Pharma-

eutical Benefits Scheme (PBS) subsidized drug list in November
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2007. 7 In Australia, consistent with the KDIGO guidelines, parathy-

roidectomy (PTx) was only recommended in patients with severe

HPT who were refractory to pharmacologic therapy (2B recommen-

dation). The Australian guidelines date from April 2006 and reflect

the KDIGO recommendations, stating that PTx should only be con-

sidered for patients in whom a therapeutic trial of cinacalcet did

not effectively lower PTH levels. 8 

The introduction of cinacalcet contributed anecdotally to a dra-

matic change in the strategy with treating renal physicians often

prescribing cinacalcet and avoiding PTx as long as possible. How-

ever, in August 2015, the calcimimetic agent was removed from the

Australian PBS listing after reassessment of its cost-effectiveness

by the Pharmaceutical Benefits Advisory Committee. 9 This decision

was mainly based on results of the Evaluation of Cinacalcet Ther-

apy to Lower Cardiovascular Events (EVOLVE) trial, a randomized

controlled trial comparing cinacalcet with a placebo. 10 The EVOLVE

investigators concluded that cinacalcet did not significantly reduce

the risk of cardiovascular and all-cause mortality. Surprisingly, the

Australian guidelines and recommendations have not been updated

since 2006 in regard to the potential management change of ESRD-

related HPT. However, as a consequence of the removal of cinacal-

cet from the reimbursed drug list, treatment options for ESRD-

related HPT in Australia are limited to vitamin D supplements,

phosphate binders, or PTx. 

The aim of this study was to investigate the impact of cal-

cimimetic availability on the treatment strategy for patients with

ESRD-related HPT. 

Methods 

Patient selection 

Data for a consecutive series of ESRD patients undergoing PTx

within the University of Sydney Endocrine Surgical Unit (Australia)

were prospectively collected. Information gathered included pa-

tient demographics; preoperative, introperative, and postoperative

variables; histopathology results surgical outcomes; and compli-

cation rates. This study was approved by the Northern Sydney

Local Health District Human Research Ethics Committees (HREC).

Informed consent was obtained from every patient to record these

data. 

For this study, all patients who underwent parathyroid surgery

for the indication ESRD-related HPT between January 1998 and De-

cember 2016 were included. Patients who were on dialysis Or who

had already received a kidney transplantation were included. Addi-

tional data were extracted from electronic patient record systems,

including body mass index (BMI), American Society of Anesthesi-

ologists (ASA) physical status classification, medical history, use of

calcimimetics before or at time of parathyroid surgery, type and

duration of dialysis, and relevant laboratory investigations. 

Study design 

Patients were separated into three groups according to the date

of their parathyroid surgery: group A, having undergone PTx before

the introduction of calcimimetics; group B, undergoing PTx during

the era of calcimimetics; and group C, having undergone PTx after

calcimimetics were removed from the PBS medicine listing. Cut-

off dates were November 2007 and August 2015, between groups

A and B, and B and C, respectively. Data were retrospectively

analyzed. 

Primary and secondary end points 

The primary outcome measure was time from start of dialysis

until PTx. Levin et al. 11 showed that more than 85% of patients
ith glomerular filtration rates < 20 ml/minute presented with

TH levels above the upper limit of normal. Therefore, the moment

 patient commences with renal replacement therapy was chosen

s a surrogate date of the beginning of HPT development. For pa-

ients who were not receiving dialysis and did not have a kidney

ransplantation in their medical history at time of PTx, date of HPT

nset was retrieved from medical records. 

Secondary end points were surgery rates, baseline patient char-

cteristics, use of calcimimetics, serum PTH, calcium, phosphate,

lkaline phosphatase (ALP) and creatinine levels, reoperation rate,

nd PTx-related morbidity (including hypocalcaemia, temporary or

ermanent palsy of the recurrent laryngeal nerve [RLN], hem-

rrhage, wound infection, and keloid formation), and mortality

ates. Cause for reoperation was either persistent disease or recur-

ent hyperparathyroidism. Persistent disease was defined as per-

istent serum PTH levels above the upper limit of normal in the

rst 6 months after the operation. Recurrent disease was de-

ned as serum PTH levels above the upper limit of the assay

6 months after initial surgery. Serum calcium values were cor-

ected for albumin, using the following equation: adjusted to-

al calcium (mmol/L) = measured calcium (mmol/L) + (0.025 × (40–

albumin (g/L)]). The following reference ranges were applied: PTH,

0–55 pg/mL; corrected calcium, 2.2–2.6 mmol/L; phosphate, 0.8–

.5 mmol/L; ALP, 50–100 U/L; creatinine, 80–130 μmol/L. 

tatistical analyses 

For statistical analysis, SPSS Statistics v 24.0 (IBM Corporation,

rmonk, NY, USA.) was used. Categorical variables are described

s count ( n ) and percentage (%). Distribution of continuous vari-

bles was investigated using Shapiro-Wilk normality test. Normally

istributed variables are expressed as mean ± standard deviation

SD), skewed distributed data as median (interquartile range [IQR]).

esults were compared among the three groups, using the χ2 test,

NOVA, and Kruskal-Wallis test. Regression analysis was used to

xamine trends in the number of performed PTxs, shown as 95%

onfidence interval (CI) with R 

2 - and P value. 

esults 

atient characteristics 

In total, 206 PTxs were performed in the setting of ESRD dur-

ng the period 1998–2016. Data were incomplete for 11 cases, thus

roviding 195 patients with sufficient data available for further

nalysis. Group A, patients who underwent PTx before the intro-

uction of cinacalcet, consisted of 98 patients, group B consisted of

f 68 patients, and group C consisted of 29 patients. The median

ge of all patients was 57 (44–68) years, and 64% of the patients

ere female. Baseline characteristics, including BMI, diabetes mel-

itus, ASA classification, and type of renal replacement therapy, did

ot significantly differ among the 3 groups. Patient demographics

re summarized in Table 1 . 

Although not yet listed on the PBS, cinacalcet had been pre-

cribed for 2 patients (2.1%) in group A. 

hange in management 

In all patients, the median time from onset of ESRD-related

PT to PTx was 62 (31–109) months. Median referral did not dif-

er between group A and group B (69 [33–123] months versus 67

31–110] months, respectively). Although not statistically signifi-

ant, the median referral time tended to be decreased in group C

o 44 (24–102) months. 

As presented in Fig 1 , the number of PTxs per year increased

n the period from 1998 to 2007. Linear regression during 1998
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Table 1 

Patient characteristics 

Total N = 195 Group A N = 98 Group B N = 68 Group C N = 29 P Value 

Age, years 57 (44–68) 53 (42–66) 4 8 (45–6 8) 63 (51–70) .12 

Sex, female 124 (63.6) 68 (69.4) 36 (52.9) 20 (69.0) .08 

BMI, kg/m 

2 26.4 (22.8 31.9) 24.1 (22.9–28.0) 26.6 (22.3–32.5) 27.9 (23.0–36.7) .14 

History of DM, n (%) .12 

Type 1 10 (6.9) 4 (7.4) 4 (6.6) 2 (7.1) 

Type 2 28 (18.4) 5 (9.1) 14 (23.0) 9 (32.1) 

ASA classification, n (%) .10 

II 4 (2.8) 2 (3.4) 0 (0.0) 2 (7.1) 

III 110 (75.9) 110 (81.0) 47 (79.7) 16 (57.1) 

IV 30 (20.7) 9 (15.5) 11 (18.6) 10 (35.7) 

Type of renal replacement therapy .24 

None 11 (7.5) 2 (3.3) 6 (10.2) 3 (10.7) 

Hemodialysis 82 (55.8) 40 (66.7) 28 (47.5) 14 (50) 

Peritoneal dialysis 24 (16.3) 7 (11.7) 10 (6.9) 7 (25) 

History of KTx, n (%) 30 (20.4) 11 (18.3) 15 (25.4) 4 (14.3) 

Use of calcimimetics 

Use of calcimimetics in history 43 (26.7) 2 (2.1) 25 (62.5) 16 (66.7) < .001 

Use of calcimimetics at time of PTx 31 (17.1) 2 (2.1) 20 (33.9) 9 (32.1) < .001 

Time from start dialysis to PTx 62 (31–109) 69 (33–123) 67 (31–110) 44 (23–102) .55 

DM , diabetes mellitus; KTx , kidney transplantation. 

Fig 1. Number of parathyroidectomies (PTXs) over time. 

t  

.  

i  

t  

M  

(

T

 

(  

r  

d  

g  

p  

.  

c

B

 

c  

P  

l  

p  

w  

o  

c

1

 

n  

m  

d  

o  

l  

l  

c  
o 2006 indicated a positive trend line (CI 1.33–2.71, R 

2 = 0.87, P <

001). During the periods 2007 to 2014 and 2015 to 2016, no trends

n number of PTxs could be calculated. A linear trend line of the

otal period is presented in Fig 1 (CI 0.09–1.13, R 

2 = 0.27; P = .02).

edian number of PTxs per year were 11 (6–9), 7 (6–19), and 21.5

21–22) for groups A, B, and C respectively ( P = .08). 

ype of PTx 

In all patients, 77 patients (39.5%) underwent total PTx and 91

46.7%) a subtotal PTx. In 27 patients (13.7%), fewer than 3 parathy-

oid glands were removed. In group A, the majority of patients un-

erwent a total PTx (62.2%), versus 16.2% in group B, and 17.2% in

roup C ( P < .001). Subtotal PTx was performed in 23.5% of the

atients in group A, 67.6% of group B, and 75.9% of group C ( P <

001). Of the 77 patients who underwent total PTx, 8 (10.4%) re-

eived autotransplantation of parathyroid tissue. 
iochemical outcomes 

Preoperative PTH levels were significantly higher in group B

ompared with group A. Group C had significantly higher levels of

TH compared with groups A and B ( Table 2 ). Postoperative PTH

evels were also significantly higher in patients of group C com-

ared with groups A and B ( P < .001). Patients within group B who

ere using cinacalcet at time of PTx had significantly higher pre-

perative levels of PTH compared with those who were not using

inacalcet in group B (1,504 [933–2,0 6 6] pg/mL versus 824 [414–

,479] pg/mL, P = .01). 

Serum calcium corrected for albumin, phosphate, and ALP did

ot differ significantly among the three groups at any moment of

easurement during follow-up. Median corrected calcium levels

ecreased significantly from the preoperative to postoperative peri-

ds ( P < .001). After 1 year of follow-up, serum-corrected calcium

evels were still significantly improved compared with preoperative

evels ( P < .001). Furthermore, phosphate levels improved signifi-

antly after PTx from a median of 1.66 (1.20–2.05) mmol/L to 1.26
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Table 2 

Laboratory values 

Total Group A N = 98 Group B N = 68 Group C N = 29 P value 

PTH, pg/mL 

Preoperatively 1073 (507–1606) 842 (418–1553) 1040 (564–1810) 1350 (1037–1923) .009 

At discharge 17 (4–59) 7 (4–19) 29 (10–62) 37 (10–133) .0 0 0 

3 mo postop 21.4 (4–139) 4 (4–21) 70 (9–180) 44 (9–220) .0 0 0 

6 mo postop 18 (4–156) 4 (4–17) 82 (13–204) 59 (12–291) .0 0 0 

1 y postop 31 (4–137) 4 (4–32) 77 (26–196) 62 (13–297) .0 0 0 

Corrected calcium, mmol/L 

Preoperatively 2.54 (2.33–2.71) 2.56 (2.34–2.73) 2.58 (2.29–2.72) 2.50 (2.35–2.61) .67 

At discharge 2.33 (2.18–2.48) 2.27 (2.21–2.46) 2.36 (2.21–2.51) 2.39 (2.25–2.52) .06 

3 mo postop 2.27 (2.10–2.41) 2.21 (2.04–2.40) 2.27 (2.12–2.42) 2.27 (2.13–2.48) .39 

6 mo postop 2.28 (2.09–2.45) 2.26 (2.08–2.46) 2.29 (2.11–2.40) 2.39 (2.15–2.65) .23 

1 y postop 2.31 (2.20 (2.43) 2.26 (2.14–2.36) 2.34 (2.19–2.46) 2.24 (2.23–2. 63) .10 

Phosphate, mmol/L 

Preoperatively 1.66 (1.20–2.05) 1.49 (1.17–1.92) 1.66 (1.08–2.11) 1.78 (1.39–2.07) .23 

At discharge 1.26 (0.96–1.60) 1.24 (1.00–1.60) 1.34 (0.97–1.82) 1.19 (0.85–1.42) .11 

3 mo.postop 1.28 (1.01–1.80) 1.29 0.98–1.75) 1.44 (1.05–1.86) 1.27 (0.92–1.81) .81 

6 mo postop 1.50 (1.10–1.91) 1.54 (1.12–1.84) 1.36 (0.98–2.10) 1.51–1.35–2.16) .57 

1 y postop 1.47 (1.12–1.87) 1.49 (1.18–1.86) 1.38 (1.02–1.69) 1.67 (1.06–2.32) .36 

ALP, U/L 

Preoperatively 140 (91–196) 156 (106–208) 133 (84–186) 153 (94–185) .41 

At discharge 127 (81–252) 141 (80–294) 115 (79–154) 175 (90–314) .18 

3 mo postop 91 (60–127) 93 (60–126) 85 (59–130) 97 (63–151) .66 

6 mo postop 72 (56–96) 76 (55–96) 72 (58–105) 66 (55–89) .59 

1 y postop 73 (55–96) 71 (55–98) 74 (51–95) 72 (45–89) .54 

Reference ranges: PTH, 10–55 pg/mL; corrected calcium, 2.2–2.6 mmol/L; phosphate, 0.8–1.5 mmol/L; ALP, 50–100 U/L; crea- 

tinine, 80–130 μmol/L. 

Table 3 

PTx-related complications 

Total Group A Group B Group C 

Temporary hypocalcaemia 18 (9.8) 11 (12.1) 4 (6.3) 3 (10.3) 

Permanent hypoparathyroidism 1 (0.5) 1 (1.1) 0 (0.0) 0 (0.0) 

Temporary RLN paralysis 3 (1.6) 2 (2.2) 1 (1.6) 0 (0.0) 

Hematoma 2 (1.1) 1 (1.1) 0 (0.0) 1 (3.4) 

Reoperation for hemorrhage 4 (2.2) 3 (3.3) 0 (0.0) 1 (3.4) 

Keloid formation 1 (0.5) 1 (1.1) 0 (0.0) 0 (0.0) 

Number of complications showed as n (%). 
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(0.96–2.48) mmol/L ( P < .001). Phosphate levels increased slightly

during follow-up; however the levels stayed within the reference

range ( P < .001) and significantly ameliorated compared with pre-

operative values ( P < .001). 

Preoperative ALP levels were above the reference range (140

[91–196]). At discharge, ALP levels were not significantly different

from before PTx ( P = .46). However, after 3 months, ALP levels were

significantly lower ( P < .001). After 1-year follow-up, ALP levels

were still within the reference range and significantly lower than

preoperatively ( P < .001). 

Parathyroid weight 

Median cumulative weight of the parathyroid glands was 1,498

(751–3,0 05), 1,90 0 (812–3,501), and 1,637 (873–4,269) milligrams

for groups A, B, and C, respectively. There was no significant dif-

ference in total weight of the resected parathyroid glands between

the 3 groups ( P = .70). 

Surgical outcomes 

Ten patients (5.1%) required a reoperation for persistent (3%) or

recurrent (2.1%) HPT. Postoperative complications are presented in

Table 3 . There was no significant difference in complication rates

among the 3 groups ( P = .75). There were no deaths within 30 days

of the operation. 
iscussion 

The past 2 decades have demonstrated changes in the treat-

ent strategy for ESRD-related HPT within our surgical catchment

f Northern Sydney, Australia. This retrospective descriptive study

emonstrates the change of treatment approach to patients with

SRD-related HPT. We compared referral behavior; the number of

erformed PTxs; laboratory values; and surgical outcomes among

atients who underwent PTx before, during, and after the era of

alcimimetics. The time from HPT onset to PTx did not differ sig-

ificantly among the three groups. However, we observed a de-

line in the number of patients referred for PTx after cinacalcet

as approved by the Therapeutic Goods Administration, and PTx

ate further declined after cinacalcet was approved by the Phar-

aceutical Benefits Advisory Committee in 2007, despite the grow-

ng incidence of ESRD patients. 12 Since 2012, the year in which the

VOLVE trial results were published, and 2015 (removal of cinacal-

et from PBS listing) the absolute number of PTxs performed per

ear increased again. 

In an earlier study, a single-center retrospective analysis in The

etherlands, we showed that the introduction of cinacalcet led to

 22-month referral delay for surgical consultation. 13 Australia is,

o our knowledge, the only nation in which calcimimetics were

rst reimbursed, but subsequently removed from the reimbursed

rug list because of novel insights on its cost effectiveness. There-

ore, this is the first study describing the impact of the longitudi-

al, consecutive changes on the treatment strategy of ESRD-related

PT. In this study cohort, we did not see a significant referral

hange over time. Various earlier studies have indeed concluded

hat the introduction of cinacalcet and the KDIGO guidelines have

ad an impact on PTx rates. 4,14 

This study has a few limitations we should address. First, al-

hough patients were prospectively collected, we performed a ret-

ospective analysis. Therefore, possible biases, such as informa-

ion and misclassification bias, could not be avoided. Next, only

atients who underwent PTx were included. Patients who were

reated pharmacologically or who were not eligible for PTx were

ot included in this cohort, causing a potential selection bias.

hree highly specialized surgeons dedicated to endocrine surgery

erformed all PTxs included in this study, therefore, the outcomes
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Fig 2. Schematic presentation of the change in management. Line I represents pa- 

tients before the era of cinacalcet. Line II presents patients during the era of cinacal- 

cet. Line III depicts the situation after the banning of cinacalcet. Time until surgery 

remains unchanged; whereas parathyroid hormone levels have increased over time, 

suggesting that only patients with more severe disease are referred for surgery. 

o  

e

 

t  

n  

a  

g  

o  

t  

i  

1  

P  

t  

c  

p  

t  

e  

c  

p  

n  

t  

c  

c  

l  

v  

p  

T  

b  

s  

t  

l  

P  

t  

m  

t  

o  

p  

t  

e  

c  

o  

c  

i  

o  

b  

m

 

i  

c  

t  

g  

w  

p  

7  

w  

P  

m  

i  

s  

d  

r  

p  

t  

t  

t  

n  

c  

s  

c  

r  

c  

l  

i  

a  

l  

d  

f  

i  

p  

i

 

a  

a  

d  

h  

t  

c  

t  

f  

d  

w  

l  

p

R

 

 

 

 

 

 

 

 

 

 

 

f parathyroid surgery might not be generalizable to less experi-

nced or low-volume medical centers. 

The decline in PTx rates during the era of cinacalcet implies

hat those patients were treated pharmacologically. In recent years,

egative results have been published about the effectiveness, costs,

nd side effects of a calcimimetic agent, which resulted in prolon-

ation in the waiting time for PTx. Current KDIGO guidelines rec-

mmend to maintain PTH levels in ESRD patients within 2 to 9

imes the upper limit of normal (recommendation 2C). 4 However,

n the past 20 years, preoperative PTH levels have increased from

5 to more than 25 times the upper limit of normal. Preoperative

TH levels were significantly higher in the groups during and after

he era of calcimimetics compared with before the introduction of

inacalcet. This indicates that patients are referred in a later, more

rogressed stage of their parathyroid disease ( Fig 2 ). The finding

hat cinacalcet insufficiently lowers PTH levels might also in part

xplain why PTH levels remained elevated despite the advent of

alcimimetics. 15 This study did not investigate differences among

atients who were treated with cinacalcet and patients who were

ot. Therefore, the group of patients who underwent PTx during

he cinacalcet era also comprised patients who were not using

inacalcet. In fact, within the cinacalcet-era group, patients using

inacalcet at time of PTx, presented with significantly higher PTH

evels than patients who did not use cinacalcet. Therefore, the ad-

ent of cinacalcet might have led to a change in treatment ap-

roach, accepting higher levels of PTH, without scientific evidence.

his could also suggest that patients with elevated PTH levels, but

elow the hypothetic threshold level, are no longer referred for

urgery and now treated pharmacologically. Increased preopera-

ive PTH levels throughout the past decades are in line with ear-

ier literature. 16 Being chronically exposed to extremely elevated

TH levels has multiple implications for this already fragile pa-

ient population. It is associated with renal osteodystrophy, which

ay result in fractures, increased risk of cardiovascular calcifica-

ion, events, immune dysfunction, anemia, and death. 16,17 More-

ver, an increased risk of renal transplant failure has been re-

orted in patients with high pretransplant PTH levels. 18 Thus, pa-

ients might be less eligible for renal transplant while having el-

vated PTH levels. Although preoperative PTH levels were signifi-

antly different, there was no significant difference in occurrence

f postoperative hypocalcaemia among the three groups. This is in

oncordance with previous studies showing that preoperative PTH
s not an independent risk factor for the development of post-

perative hypocalcaemia or hungry bone disease postoperatively,

ut might also be the result of an improved postoperative calcium

anagement during recent years. 19,20 

Furthermore, postoperative PTH levels were significantly higher

n patients who underwent PTx during and after the era of cinacal-

et compared with before the era of cinacalcet. This is probably

he result of the change in surgical approach over the years. In the

roup of patients before the introduction of cinacalcet, total PTx

as the most frequently performed procedure. The percentage of

erformed subtotal PTx rose throughout the years, from 23.5% to

5.9% of patients operated on after the cinacalcet era compared

ith before the cinacalcet. Because autotransplantations in total

Tx were not routinely performed, the aim of total PTx is to re-

ove as much parathyroid tissue as possible, leaving the patient

n a hypoparathyroid state. In subtotal PTx, some parathyroid tis-

ue remains in situ, the aim being to have some ongoing PTH pro-

uction in the postoperative period, thereby avoiding hypoparathy-

oidism. Earlier, a small retrospective study compared outcomes of

atients who underwent subtotal PTx versus total PTx without au-

otransplantation (AT). Higher PTH levels were seen in the subto-

al PTx group. 21 Many more studies have compared outcomes be-

ween total PTX with AT with subtotal PTx. These studies showed

o significant differences in postoperative PTH levels. 22 Serum

alcium corrected for albumin and phosphate levels improved

ignificantly postoperatively. After a 1-year of follow-up, PTH,

alcium and phosphate levels maintained within the reference

ange. In earlier studies, the efficacy of PTx in restoring the

alcium-phosphate homeostasis is similar to our results. 6,14 ALP

evels were also higher than the upper limit of normal, suggest-

ng an increased bone-turnover status. 23 On top of that, Regidor et

l. 24 showed in a large cohort of hemodialysis patients that ALP

evels above 120 U/L were associated with an increased risk of

eath and high ALP levels have also been associated with increased

racture rates. 25 Three months after surgery, ALP levels were signif-

cantly improved to within the reference range. However, the im-

act of lowering ALP levels in ESRD patients on clinical outcomes

s still unclear. 

In conclusion, in the past 20 years for patients with ESRD-

ssociated HPT, PTx rates seem to vary according to the avail-

bility of cinacalcet. The introduction of calcimimetics temporarily

ecreased referral rates for surgery and subsequently resulted in

igher preoperative PTH levels in patients presenting for surgical

reatment. Our findings on the impact of a government decision on

linical practice are relevant for all clinicians treating HPT. Without

he evidence of a randomized trial comparing cinacalcet with the

ormer gold standard PTx, clinicians changed their practice imme-

iately when cinacalcet was listed on the Australian PBS, and PTx

as less often performed. This led to the acceptance of higher PTH

evels, reflecting increased disease severity in an already fragile

atient population. 
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ion to make, and I think that it is important that the nephrologist

ctually consults the surgeon at an earlier stage of the patient’s

isease to discuss whether they could benefit from surgical treat-

ent. 

Dr Electron Kebebew (Stanford, CA): Excellent presentation. I

ave two questions for you. 

You looked at time-frame analysis, and it’s a single-institution

tudy. Did you have the same group of nephrologists referring to

our institution over the study? 

Number two, you noted that during the latter period when Sen-

ipar was taken off your formulary, that the average postop PTH

as higher. I think you attributed it to more subtotal than total

arathyroidectomies being done. I am wondering if it’s because the

ephrologists didn’t have Sensipar to use postoperatively. 

Willemijn Y van der Plas : In terms of the first question, I think

hat the nephrologists were mostly the same, and they are typi-

ally in close contact with the endocrine surgery group. For ex-

mple, they have multidisciplinary meetings to refer patients for

urgery. So, I don’t think the referral time differences can be at-

ributed merely to different nephrologists. 

To your second question, it was not a nephrology decision to do

 subtotal parathyroidectomy, but I think the surgeons may predict

he patient may have a high risk of developing hypocalcemia. If

hey know that their patient might get a kidney transplantation in

he near future, they may be less aggressive. 

Dr Electron Kebebew (Stanford, CA): I was suggesting perhaps

ostoperatively the nephrologists didn’t have the option of putting

hese patients on Sensipar. 

Willemijn Y van der Plas : That could be, but I don’t think that

he nephrologists regularly put people on cinacalcet after they had

arathyroid surgery. 

Dr Schelto Kruijff (Groningen, Netherlands): Very well pre-
 
ented. I want to add one more thing because of the questions that
Dr Sally E Carty (Pittsburgh, PA): Very nice study. Very well

presented and very tactful. But I am going to try to draw you out.

Do you think Sensipar is bad for people? 

Willemijn Y van der Plas : Well, it is not necessarily bad for

people, but I do have concerns about cinacalcet. It is very expen-

sive, so it can be a huge financial burden on the patient. Also, it’s

associated with a lot of side effects. I think many patients have

severe adverse events, such as diarrhea, vomiting, and stomach

aches. Also, the evidence for cinacalcet significantly lowering PTH

levels is very doubtful. There are some studies that actually sug-

gested cinacalcet does not lower PTH levels in a real-life setting,

because patients have so many side effects that they discontinued

the drug. Those are my concerns. 

Dr Jennifer Kuo (New York, NY): I also want to congratulate

you on an excellent study. 

Your study spans a very long period of time when cinacalcet

was introduced and then after its popularity had fallen off. But

over that period of time, we have also gained a greater under-

standing of parathyroidectomy and its potential benefits for this

cohort of patients. 

At my institution, our nephrologists have actually been much

more aggressive as we consider these patients earlier for parathy-

roidectomy. Are you able to comment on the evolution of that

process as well and potentially elaborate on the criteria that your

nephrologists use to refer patients for parathyroidectomy? 

Willemijn Y van der Plas : That is indeed a concern because

the patients get referred to us and we don’t see them initially. So,

we depend on the nephrologists to say that it is time for surgery. 

I guess that with an increasing number of kidney transplan-

tations as a definitive treatment for the underlying cause of

secondary hyperparathyroidism, we might pursue less aggressive

surgery because patients are at risk of developing hypocalcemia,

which may be bad for the kidney transplant. It is a difficult deci-
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were asked earlier. In the Netherlands, we started The Dutch Hy- 

perparathyroidism Study Group (DHSG) together with the nephrol- 

ogists to make sure that we can attack this problem together. Oth- 

erwise, we will never solve the industry drive, which is behind 

cinacalcet. We are not the main treating doctors of these patients, 

so our goal is to be involved earlier in the process with decision- 

making about who needs an operation and who can be treated 

medically. 
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