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Abstract
Background. The use and effectiveness of cinacalcet in
‘real-world’ clinical practice was investigated in a pan-
European observational study in dialysis patients with sec-
ondary hyperparathyroidism (SHPT) of varying severity.
Methods. Adult patients with chronic kidney disease on
dialysis who had initiated cinacalcet treatment were en-
rolled. Data were collected 6 months before initiating
cinacalcet, at baseline (initiation of cinacalcet) and up to
12 months after cinacalcet initiation.
Results. A total of 1865 patients [mean (SD) age 58 (15)
years] were enrolled from 187 sites in 12 countries. Most
patients had a dialysis vintage of ≥1 year (1–5 years, n =
833; >5 years, n = 748 versus <1 year, n = 265). The pa-
tients generally had severely uncontrolled intact parathyroid
hormone (iPTH) serum levels (median 721 pg/ml) and ele-
vated phosphorus (median 5.9 mg/dl) and calcium (median
9.6 mg/dl) at baseline, despite being prescribed conven-
tional therapies. The proportions of patients achieving the
recommended [NKF-K/DOQITM (KDOQITM)] targets in-
creased from baseline [4%, 39%, 40% and 46% for iPTH,
phosphorus, calcium and calcium–phosphorus product
(Ca × P), respectively] to Month 12 (28%, 48%, 51%
and 68%, respectively). At Month 12, 18% of patients had
achieved the combined target for iPTH + Ca × P com-
pared with 2% at baseline. Most patients (65%) received
<60 mg/day cinacalcet at Month 12. Vitamin D sterol use
remained fairly stable throughout the study. There was a
13% decrease in prescribed sevelamer; use of calcium-
based phosphate binders increased by 5.6%. There was no
unexpected safety or tolerability concerns.
Conclusion. This analysis of current European clinical
practice shows that—consistent with findings from ran-
domized controlled trials and retrospective observational

studies—cinacalcet improves attainment of KDOQITM

bone metabolism targets in dialysis patients with various
stages of SHPT.
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Introduction

Patients with chronic kidney disease (CKD) can develop
secondary hyperparathyroidism (SHPT) through altered
metabolism of calcium, phosphorus and vitamin D [1].
Uraemic patients with SHPT exhibit persistently elevated
serum parathyroid hormone (PTH) levels [2], which can
deleteriously affect the function of multiple organs [3].
Cardiovascular complications may also occur [2]; these ef-
fects are associated with increased mortality and morbidity
[4,5].

To improve the care of dialysis patients, the National
Kidney Foundation’s Kidney Disease Outcomes Qual-
ity Initiative [NKF-K/DOQITM (KDOQITM)] recommends
targets for serum intact PTH [iPTH; 150–300 pg/ml
(15.9–31.8 pmol/l)], serum phosphorus [3.5–5.5 mg/dl
(1.13–1.78 mmol/l)], total corrected serum calcium [8.4–
9.5 mg/dl (2.10–2.37 mmol/l)] and the calcium–phosphorus
product (Ca × P) [<55 mg2/dl2 (<4.44 mmol2/l2)]
[6]. Consistent achievement of the recommended targets
strongly predicts survival [7]; however, only a small propor-
tion of dialysis patients with SHPT receiving conventional
therapies (calcium salts, vitamin D sterols and phosphate
binders) achieve and sustain control of KDOQITM targets
for serum iPTH, phosphorus and calcium [8]. Furthermore,
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calcium salts and vitamin D sterol treatment can elevate
calcium and/or phosphorus levels, causing hypercalcaemia
and/or hyperphosphataemia, respectively, and a high risk
of cardiovascular and soft tissue calcification. Soft tissue
calcifications generally necessitate treatment interruption,
potentially allowing disease progression [9–11].

The calcimimetic cinacalcet (Mimpara R©/Sensipar R©,
Amgen Inc., Thousand Oaks, CA, USA) was approved for
the treatment of SHPT in dialysis patients in 2003 (in the
USA, 2004 in Europe) and it has enabled reconsideration of
treatment paradigms. Cinacalcet suppresses PTH secretion
by increasing the sensitivity of the parathyroid calcium-
sensing receptors to extracellular calcium [12,13]. Phase III
studies show that cinacalcet improves patients’ likelihood
of achieving the recommended KDOQITM target for serum
iPTH, phosphorus, calcium and Ca × P [14,15]. Compared
with conventional therapy, treatment with cinacalcet has
also been shown to give more sustained control of iPTH
and Ca × P [16].

Observational studies reflect ‘real-world’ clinical prac-
tice and yield important information about the effective-
ness of treatment regimens and their use by clinicians in
daily practice. The use of less stringent inclusion/exclusion
criteria in observational studies allows a closer reflec-
tion of the overall patient population than in randomized
clinical trials. There is currently little information avail-
able on cinacalcet and its impact on markers of mineral
bone disease in real-life clinical practice. To address this,
we conducted ECHO (Evaluation of the Clinical Use of
Mimpara R© in Haemodialysis and Peritoneal Dialysis Pa-
tients, an Observational Study)—the first pan-European
observational study to investigate the use and effective-
ness of cinacalcet in dialysis patients with various stages of
SHPT.

Methods

Patients

Data were collected from adult CKD patients on dialysis who had been pre-
scribed cinacalcet; patients treated with cinacalcet in any interventional
clinical trial were excluded. Where local regulations required, patients
signed an informed consent form approved by an independent ethics com-
mittee/institutional review board.

Study design

This was a multicentre, multinational, part-retrospective/part-prospective,
observational study. Sites with an interest in observational research and
with cinacalcet prescribers were approached for inclusion in May/July
2005. The aim was to select dialysis centres and patient numbers to ensure
that enrolment within each country cluster was broadly the representative
of the dialysis population within that country cluster with respect to region
and type of centre.

Patients were enrolled between July 2005 and October 2006 from 187
sites in 12 countries. There were two study periods: 6 months’ retro-
spective data collection from patients receiving vitamin D sterols and/or
phosphate-binding agents (before cinacalcet initiation); and 12 months’
retrospective/prospective data collection (depending on the timing of study
enrolment) from patients initiating cinacalcet (baseline). No treatment al-
gorithm was provided. The decision to initiate cinacalcet was made by the
treating physician, thus the study observed actual clinical practice.

No clinic visits were required other than those regularly scheduled. No
laboratory or diagnostic tests were performed other than those associated
with usual patient care. Medical histories, comorbidities, concurrent med-
ication and laboratory data were collected, with data being taken from
patient records, where appropriate, by investigators or designees. Vari-

ables collected were age at enrolment, gender and race; primary aetiology
of CKD; medical history; dialysis start date, dialysis modality and num-
ber of hours of haemodialysis per week at enrolment; history of kidney
transplantation and parathyroidectomy; site characteristics such as type of
centre, centre funding, number of dialysis patients cared for by centre; prior
involvement in cinacalcet clinical studies; number of dialysis patients re-
ceiving cinacalcet; PTH, P, Ca and Ca × P and albumin laboratory values;
frequency of PTH, P and Ca testing; phosphate-binder usage; vitamin D
usage; dialysate standard calcium concentration; hospitalizations and ad-
verse drug reactions (ADRs).

Key measures

The key measures were the proportion of patients attaining KDOQITM

targets for serum iPTH, phosphorus, calcium Ca × P and the combination
of iPTH + Ca × P at 12 months, observed by individual country (overall
data rather than individual country data are presented here). Other mea-
sures included absolute values over time and percentage changes in serum
iPTH, phosphorus, calcium and Ca × P; and the evaluation of practice
patterns in SHPT management, assessed by the usage of cinacalcet, vita-
min D sterols (IV or oral calcitriol and alfacalcidol and IV paricalcitol)
and phosphate binders [calcium based (sevelamer, lanthanum carbonate)
and aluminium based] alone or in combination.

Safety and tolerability were assessed in terms of the incidence of ADRs,
serious ADRs and deaths. An ADR was defined as an adverse event that
the investigator considered to be attributed to the use of cinacalcet.

Parathyroid hormone measurements

Biochemical markers and drug usage were assessed locally at intervals de-
fined by local clinical practice. PTH assay information was available from
102 sites (55%). Most sites (94%) used iPTH measurements; the Elec-
sys PTH, Immulite and PTH Advia Centaur assays were most commonly
used [81 sites (79%)]. The frequency of PTH measurements was at the
discretion of the treating nephrologist. In the 6 months before cinacalcet
initiation, PTH was measured <1 time/month in 80% of patients; 9–12
months after cinacalcet initiation, the PTH testing frequency increased
(<1 time/month, 58% of patients; 1–<2 times/month, 42% of patients).

Statistical analyses

The study was not designed to perform formal statistical comparisons, so
a sample size was selected based on the need to have sufficient data to en-
able the analyses to be run separately for individual countries (or country
clusters). The number of participants from each country or country cluster
was aimed to reflect the proportion of dialysis patients in that country or
country cluster as compared with the whole European dialysis population.
The number of participants was intended to range from ∼100 patients to
600 patients within each country/country cluster. The sample size calcu-
lation for each country/country cluster was based on the anticipated value
and 95% confidence interval (CI) for PTH and Ca × P (primary measure).
Combinations of possible scenarios were determined to provide acceptable
precision of the estimate for the primary measure and to enable separate
analyses for individual countries.

The analysis population comprised all enrolled patients starting cinacal-
cet therapy—the primary analysis set for effectiveness and safety. Analy-
ses used observed data; percentages were calculated according to the total
number of patients in the full analysis set with no missing data. Patients
not reporting data on a parameter at a particular time point were excluded
from the analysis at that time point. Analyses were descriptive and are
presented for all continuous and categorical variables.

Serum iPTH, phosphorus, calcium and Ca × P analyses at time points
before, at and following cinacalcet initiation were based on the means
of all values collected within specified time frames [for achievement of
target analyses, ±3 months for all parameters (−3 months at initiation)
and for absolute values/percentage change analysis, ±6 weeks for PTH
(−3 months at initiation) and ±2 weeks for P and Ca (−2 weeks at
initiation)]. PTH levels measured by the biointact assay were converted
to iPTH values by multiplying them by 1.95 [17]. Corrected calcium
(mg/dl) was calculated as total calcium (mg/dl) + 0.8 [4.0 − albumin
(g/dl)]. Reported ionized serum calcium values (12% of total values) were
handled separately using a target of 4.4–5.2 mg/dl for ionized calcium and
<28.5 mg2/dl2 for ionized Ca × P.

To eliminate erroneous data, values outside the following ranges were
excluded from analyses: calcitriol 0–15 µg/week; alfacalcidol (oral and
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intravenous) 0–25 µg/week; paricalcitol 0–50 µg/week; phosphate binder
0–15 000 mg/day (0–10 000 mg/day if calcium based); dialysate calcium
0–20 mg/dl; iPTH 10–12 000 pg/ml; derived corrected or investigator-
reported corrected calcium values 5–14 mg/dl; ionized calcium 4.4–5.2
mg/dl; phosphorus 2–10 mg/dl; albumin 1–20 g/dl). Information on total
elemental calcium intake was not collected.

ADRs were reported from baseline. All ADRs reported were assigned
a MedDRA preferred term. Other safety data (i.e. numbers and propor-
tions of patients hospitalized, admitted to an intensive care unit, with
symptomatic fractures and undergoing parathyroidectomy) were analysed
before and after cinacalcet initiation. To allow analysis of discontinua-
tions, patients completing the study were regarded as those who received
their last cinacalcet dose on or after Day 330.

Results

Patients

A total of 1865 patients were enrolled from 187 centres in
12 European countries (Austria, Czech Republic, Slovakia,
France, Italy, The Netherlands, Denmark, Finland, Nor-
way, Sweden, Ireland and the UK) between July 2005 and
October 2006. Of these, 1607 (86%) completed the study,
254 (14%) withdrew and 453 (24%) discontinued cinacalcet
by Month 12. Completion/withdrawal data were unavailable
for four patients.

The patients’ mean [standard deviation (SD)] age at
cinacalcet initiation (baseline) was 58 (15) years (Table 1).
The majority (88%) of patients were receiving haemodialy-
sis. At cinacalcet initiation, almost all patients were receiv-
ing conventional SHPT therapy—vitamin D sterols (62%
of patients) and phosphate-binding agents (90%). iPTH was
severely uncontrolled at baseline (median 721 pg/ml). Me-
dian baseline values for serum phosphorus, calcium and
Ca × P (Table 1) also exceeded the KDOQITM recom-
mended targets.

Achievement of KDOQITM treatment targets

Achievement of KDOQITM targets improved for all four
biochemical parameters from baseline (cinacalcet initia-
tion) to Month 12 (Figure 1). The proportions (95% CI) of
patients attaining KDOQITM targets at Month 12 were 28%
(26–31%) for serum iPTH, 48% (45–50%) for phosphorus,
51% (48–53%) for calcium and 68% (66–70%) for Ca ×
P, compared with 4, 39, 40 and 46% at baseline, respec-
tively. Thirty-six percent (95% CI 33–38%) of patients had
achieved a PTH level of 100–300 pg/ml by Month 12. At
Month 12, 18% (95% CI 16–20%) of patients achieved the
combined KDOQITM target for iPTH and Ca × P compared
with 2% at baseline. Within 3 months of starting cinacalcet,
median values for serum phosphorus, serum calcium and
Ca × P were reduced sufficiently to achieve KDOQITM

targets (Figure 2). The median percent changes from base-
line to Month 12 were −50, −9, −6 and −17% for serum
iPTH, phosphorus, calcium and Ca × P, respectively; 66%
of patients achieved a reduction in iPTH of ≥30% from
baseline.

When patients were stratified by baseline iPTH sever-
ity (mild: iPTH 300–<500 pg/ml; moderate: iPTH 500–
800 pg/ml; severe: iPTH >800 pg/ml), achievement of
KDOQITM targets at Month 12 for serum iPTH was higher

Table 1. Patient demographics and baseline laboratory values at initiation
of cinacalcet therapy

Variable Total (n = 1865)

Demographic
Mean (SD) age, years 58 (15.0)
Gender, n (%)a

Male 1068 (57)
Female 791 (42)

Race, n (%)
White 1298 (70)
Black and other 77 (4)
Not recorded 490 (26)

Dialysis modality, n (%)b

Haemodialysis 1632 (88)
Peritoneal dialysis 229 (12)

Mean (SD) duration of dialysis (months)
Haemodialysis 79 (78)
Peritoneal dialysis 37 (49)

Dialysis vintage, n (%)
<1 year 265 (14)
1–5 years 833 (45)
>5 years 748 (40)

Awaiting renal transplantation, n (%) 566 (30)
Previous renal transplantation, n (%) 381 (20)
Previous parathyroidectomy, n (%) 153 (8)
History of diabetes, n (%) 367 (20)

Conventional drug use
Vitamin D use, n (%) 1154 (62)
Phosphate binder use, n (%) 1683 (90)

Calcium based 774 (42)
Sevelamer 1225 (66)
Aluminium based 266 (14)
Lanthanum carbonate 13 (0.7)

Laboratory parameters
Median (Q1, Q3) serum iPTH (pg/ml) 721 (507, 1050)
Median (Q1, Q3) serum phosphorus (mg/dl) 5.9 (4.8, 6.8)
Median (Q1, Q3) serum calcium (mg/dl) 9.6 (9.1, 10.4)
Median (Q1, Q3) serum Ca × P (mg2/dl2) 56 (46, 67)

Ca × P, calcium–phosphorus product; CI, confidence interval; iPTH, intact
parathyroid hormone; Q, quartile; SD, standard deviation.
aGender not recorded for six patients.
bTwelve patients started cinacalcet before dialysis. Dialysis duration was
not recorded for three patients.
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Fig. 1. Proportion of patients achieving Kidney Disease Outcomes Qual-
ity Initiative (KDOQITM) recommended targets at baseline, 6 months and
12 months. Ca, calcium; Ca × P, calcium–phosphorus product; iPTH,
intact parathyroid hormone; P, phosphorus.
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Fig. 2. Changes in serum levels of laboratory parameters over time: (A)
iPTH, (B) phosphorus, (C) calcium, (D) Ca × P. Ca, calcium; Ca × P,
calcium–phosphorus product; iPTH, intact parathyroid hormone; P, phos-
phorus; Q, quartile.

for patients with mild disease (41%) versus those with mod-
erate (29%) and severe disease (21%) (Figure 3). For all dis-
ease severities, iPTH levels were reduced after 3 months’
cinacalcet treatment, with the greatest reduction seen in the
severe disease subgroup (Figure 4). Patients achieving the
recommended target iPTH range at 12 months also had con-
trolled phosphorus and calcium levels (mean within recom-
mended ranges) regardless of baseline iPTH levels (data not
shown). However, in patients who failed to achieve the iPTH
target range at Month 12, those with mild disease (baseline
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baseline iPTH 500–800 pg/ml) and severe (median baseline iPTH >800
pg/ml). Ca, calcium; Ca × P, calcium–phosphorus product; iPTH, intact
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iPTH 300–<500 pg/ml) had the highest phosphorus values
at Month 12 [mean (SD) phosphorus 6 (1.5) mg/dl com-
pared with 5.6 (1.4) mg/dl and 5.4 (1.4) mg/dl in moderate
and severe SHPT patients, respectively]. In contrast, serum
calcium levels were within the target range in patients who
did not achieve iPTH <300 pg/ml at Month 12, regardless
of baseline iPTH levels.

Cinacalcet dose, vitamin D and use of phosphate binders

Twelve months after cinacalcet initiation (n = 1574), the
mean (SD) daily dose was 50 (37) mg [median (Q1, Q3) =
30 mg (30 mg, 60 mg)] for the total study population;
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Table 2. Mean cinacalcet dose (Month 12) in patients reaching/not reach-
ing Kidney Disease Outcomes Quality Initiative (KDOQITM) target range
at 12 months according to disease severity

Mean (SD) cinacalcet dose (mg/day)
[No. of patients]

Disease severity by baseline
iPTH level

150–300 pg/ml >300 pg/ml

Mild (iPTH 300–<500 pg/ml) 34 (26) [126] 50 (35) [134]
Moderate (iPTH 500–800 pg/ml) 48 (35) [145] 55 (38) [286]
Severe (iPTH >800 pg/ml) 53 (31) [146] 64 (40) [474]

Ca × P, calcium–phosphorus product; iPTH, intact parathyroid hormone;
SD, standard deviation.

patients withdrawn from cinacalcet, but continuing on the
study, were listed as 0 mg. For patients remaining on treat-
ment at Month 12 (n = 1374), the mean (SD) daily dose was
57 (34) mg [median (Q1, Q3) = 60 mg (30 mg, 60 mg)].
Most patients (65%) received ≤60 mg/day; doses admin-
istered included 30 mg/day (37%); 60 mg/day (28%), 90
mg/day (13%); 120 mg/day (5%); 180 mg/day (1%); other
(3%) and no dose (12%). Table 2 shows the cinacalcet dose
in patients with mild, moderate and severe SHPT by target
achievement. Patients with baseline iPTH >800 pg/ml not
reaching the target range of 150–300 pg/ml at Month 12
were receiving only a slightly higher mean dose compared
with those within target [63.7 mg/day (>300 pg/ml) versus
52.7 mg/day (150–300 pg/ml)].

Overall, the proportion of patients taking vitamin D prod-
ucts remained relatively stable over the study period (62%
at baseline, 63% at Month 6 and 58% at Month 12). Patients
taking vitamin D sterols were mostly receiving alfacalcidol
(35% at Month 12) or calcitriol (17% at Month 12), with
only a small number taking paricalcitol (7% at Month 12).
Any changes in the mean dose over time were minimal
(Table 3).

Of the 90% of patients prescribed phosphate binders at
baseline, most received sevelamer (66%) and/or calcium-
based agents (42%). Twenty-two percent of patients re-
ceived a combination of both sevelamer and calcium-based
agents. Some changes in phosphate-binder use were ob-

Table 3. Doses of vitamin D sterols and phosphate binders over time

Mean dose (SD) −6 months Baseline 6 months 12 months

Vitamin D sterols (µg/week) (n at baseline)
Alfacalcidol

IV (n = 247) 5.4 (3.7) 5.6 (3.5) 5.6 (3.1) 4.9 (2.8)
Oral (n = 474) 3.3 (2.5) 3.5 (3.0) 3.7 (3.1) 4.0 (3.5)

Calcitriol
IV (n = 119) 3.9 (1.7) 4.0 (1.9) 3.4 (1.4) 3.2 (1.5)
Oral (n = 215) 2.4 (1.4) 2.15 (1.3) 2.5 (1.8) 2.5 (1.6)

Paricalcitola

IV (n = 61) 13.9 (9.6) 18.0 (11.4) 16.2 (9.5) 16.3 (9.5)
Phosphate binders (mg/day)

Calcium based
(n = 769)

1810
(1287)

1794
(1268)

1942
(1355)

1978
(1420)

Sevelamer (n = 1218) 5010
(2645)

5099
(2618)

4995
(2562)

4875
(2560)

Aluminium based
(n = 259)

2499
(1607)

2719
(1639)

2517
(1573)

2639
(1528)

Lanthanum carbonate 950 1692 1800 2042
(n = 13) (577) (596) (777) (887)

IV, intravenous; SD, standard deviation.
aNo. of patients received oral paricalcitol from baseline to Month 12.

served during cinacalcet treatment: from baseline to Month
12, sevelamer use decreased by 13%, whereas the use of
calcium-based phosphate binders increased by 5.6%. The
mean sevelamer dose decreased from baseline to Month
12 (from 5099 to 4875 mg/day), and the mean dose of
calcium-based phosphate binders increased (from 1794 to
1978 mg/day) (Table 3). Doses of aluminium-based phos-
phate binders remained relatively stable; lanthanum car-
bonate doses increased, but few patients received this agent
(<1% at baseline; 5% at Month 12).

Tolerability, safety and treatment persistence

ADRs were reported in 11% of patients; nausea (5%)
and vomiting (3%) were most commonly reported. All
other ADRs occurred in <1% of patients: abdominal pain
(0.9%); diarrhoea (0.9%); dyspepsia (0.6%) and hypocal-
caemia (0.6%). Six patients (0.3%) had serious treatment-
related AEs: gastric ulcer haemorrhage (0.1%); angina pec-
toris (0.1%); increased blood potassium (0.1%), convulsion
(0.1%); hypocalcaemia (0.1%); lung disorder (0.1%); mus-
cular weakness (0.1%); neuralgia (0.1%) and paraesthesia
(0.1%).

The mean (SD) cinacalcet therapy duration was 322 (93)
days. Three-quarters of patients remained on cinacalcet at
Day 330; the main reasons for discontinuation of cinacal-
cet were renal transplantation (5%), PTH oversuppression
(4%), nausea and vomiting (3%), non-compliance (1%),
parathyroidectomy (1%), AE other than nausea and vomit-
ing or hypocalcaemia (1%), hypocalcaemia (0.6%), poor re-
sponse (0.4%) and other (7%). Key reasons for withdrawal
from the study comprised death (5%) and other (5%).

The numbers/proportions of patients hospitalized, ad-
mitted to an intensive care unit or experiencing symp-
tomatic fractures remained stable throughout the study
(data not shown). Before cinacalcet therapy, 8% of patients
underwent a parathyroidectomy; from baseline to Month 6
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and from Months 6 to 12, 0.8% and 2% of patients, respec-
tively, were parathyroidectomized.

Discussion

This large observational study indicates that cinacalcet
treatment improves attainment of the KDOQITM recom-
mended serum iPTH, phosphorus, calcium and Ca × P
targets in a CKD dialysis population with SHPT in the
real-world setting. The effectiveness of cinacalcet in clini-
cal practice is consistent with reports in similar patients in
randomized, controlled trials and in a recent observational
retrospective study [14,15,18,19].

At baseline, iPTH levels were severely uncontrolled in
most patients (median baseline serum iPTH level, 721
pg/ml); only 4% of patients had an iPTH level within
KDOQITM targets at baseline. Similarly, serum phospho-
rus, serum calcium and Ca × P were also insufficiently con-
trolled, with median baseline levels exceeding KDOQITM

targets. These data highlight the presence of a population of
dialysis patients with various stages of SHPT that require
additional intervention for them to attain KDOQITM bone
metabolism targets.

Following initiation of cinacalcet treatment, beneficial
effects were observed for all four parameters in these
patients with severely uncontrolled disease. Cinacalcet
treatment increased the proportion of patients attaining
KDOQITM targets, particularly for iPTH (28% at Month
12 versus 4% at baseline). Median serum levels were re-
duced by 50% for iPTH, by 17% for Ca × P, by 9% for
phosphorus and by 6% for calcium at Month 12. These re-
sults are consistent with previous interventional studies of
the effects of cinacalcet therapy in similar patient popula-
tions [14–16,18,20]. Furthermore, 36% of patients achieved
a PTH level of 100–300 pg/ml at Month 12, the PTH range
with the lowest risk of mortality [21], and two-thirds of
patients experienced a reduction in iPTH levels ≥30% be-
tween baseline and Month 12.

Although the ECHO study did not contain a control
group, the proportion of patients achieving KDOQITM tar-
gets with cinacalcet was generally better than those re-
ceiving conventional therapy in the control arm of other
studies [18,20]. For example, 28% of patients achieved
the KDOQITM target for iPTH with cinacalcet, compared
with 10% and 17% of patients receiving conventional ther-
apy in the studies conducted by Moe et al. and Messa
et al., respectively, and 24% in a recent observational
study conducted by St Peter and colleagues [19]. The
improved attainment of KDOQITM targets is an impor-
tant finding, given the association between consistent con-
trol of biomarkers of bone and mineral metabolism and
survival in dialysis patients [7].

The mean and median daily cinacalcet doses used in
the ECHO study (50 and 30 mg/day, respectively) were
markedly lower than those administered to patients in
phase III, randomized, double-blind, placebo-controlled tri-
als (mean 107 mg/day), which followed strict protocol-
defined guidelines on dosing titration (iPTH ≤250 pg/ml
was the primary endpoint in the phase III trials, which was
implemented before publication of the KDOQITM targets)

[20]. This suggests that cinacalcet may be insufficiently
uptitrated in a flexible dosing regimen in real-life clinical
practice. In this study, for example, patients with baseline
iPTH >800 pg/ml who were not achieving targets received
only a slightly higher mean dose than those within tar-
get [63.7 mg/day (iPTH >300 pg/ml) versus 52.7 mg/day
(iPTH 150–300 pg/ml)]. Slow and modest dosage titration
was also observed in the observational study conducted by
St Peter and colleagues [19]. Increasing cinacalcet doses at
predefined time points in patients not achieving KDOQITM

targets may further improve the control of biochemical pa-
rameters in patients with SHPT, although higher doses may
potentially increase the incidence of any cinacalcet-related
side effects.

Cinacalcet also appears to be reserved for use in pa-
tients with more severe disease. Disease severity was in-
dicated by patients with very high PTH levels and insuf-
ficient control of biochemical parameters at baseline, in
addition to long dialysis vintage (mean duration >6.5 years
for haemodialysis and >3 years for peritoneal dialysis at
baseline). However, patients with mild disease at baseline
(i.e. median iPTH 300–<500 pg/ml) were more likely to
achieve KDOQITM PTH targets than those with more se-
vere disease (i.e. median iPTH >800 pg/ml). This supports
the supposition that treating patients with SHPT at an ear-
lier, less-severe disease stage may result in the prevention of
more severe or therapy-resistant SHPT. Whether improved
attainment of KDOQITM targets, especially for iPTH, pro-
duces improved clinical outcomes is the leading question of
the ongoing, prospective, randomized trial, EVOLVE. How-
ever, it should be noted that the magnitude of iPTH reduc-
tion increased with increasing disease severity, as defined
by median baseline iPTH, indicating that cinacalcet also
has an important role in improving severely uncontrolled
SHPT. Interestingly, patients with more severe SHPT, and
thus higher bone turnover, also had lower phosphorus lev-
els after Month 12 versus those with less severe SHPT,
suggesting that high bone turnover may be improving with
cinacalcet treatment; however further studies are needed to
confirm this.

The mean total dose of calcium-based phosphate binders
used in the ECHO study ranged from 1794 to 1978 mg/day,
which was considerably greater than the KDOQITM recom-
mended maximum (1500 mg/day) for patients with CKD
stage 5 [6]. Indeed, both the proportion of patients receiv-
ing calcium-based phosphate binders and the mean dose
increased from baseline to Month 12. However, levels of
both serum calcium and serum phosphorus were reduced by
Month 12, indicating that the potential calcium-increasing
effect of calcium-based phosphate binders was offset by
cinacalcet treatment, which lowers calcium levels. Based
on expert opinion rather than evidence and published be-
fore the introduction of cinacalcet, the KDOQITM recom-
mendations for calcium intake aim to reduce the risk of
vascular calcification caused by high calcium in the pres-
ence of high phosphorus—a common occurrence in this pa-
tient population. Recent evidence from preclinical in vivo
studies suggests that calcimimetics may prevent soft tis-
sue (including vascular) calcification and may increase cal-
cium deposition in bones under calcium-loading conditions
[22,23].
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There were no unexpected safety or tolerability concerns
during the present study. The incidence of ADRs was low,
serious ADRs were rare, and there were relatively few dis-
continuations. Importantly, over three-quarters of patients
remained on cinacalcet 12 months after treatment initiation.

When interpreting the results, limitations of observa-
tional analyses should be considered. The decision to ini-
tiate cinacalcet was made locally at the discretion of the
treating physician, limiting the validity of the findings.
It is possible that the knowledge that treatment practices
were being observed as part of a prospective study may
have influenced the nephrologists’ treatment decisions. Pa-
tients and sites were not selected as being representative of
Europe as a whole, and covariate analyses indicated sig-
nificant interactions between countries and outcomes (data
not shown). The frequency of testing was based on local
clinical practice and variation was apparent across different
sites, possibly influencing titration and target achievement.
Missing data from some sites and at some time points could
have introduced bias into the analyses.

Despite its limitations, this study provides important in-
formation on current SHPT management, highlighting un-
met need in dialysis patients with moderate SHPT as well
as in those with severe disease. A population of poorly con-
trolled patients exists despite extensive use of conventional
therapy. This analysis of current clinical practice across
Europe has shown that cinacalcet treatment provides
marked improvements in biochemical parameters, helping
patients to achieve KDOQITM targets for serum levels of
iPTH, phosphorus, calcium and Ca × P.
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Lumiaho, Stig Lykkegaard Hansen, Ghassan Maakaroun, Soren Madsen,
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Abstract
Background. Haemodialysis patients are ageing and have
with a high rate of comorbidities. The impact of this novel
clinical setting on intact parathyroid hormone (iPTH) is not
well established.
Methods. For this observational, prospective multicen-
tre cohort study, incident haemodialysis patients were re-
cruited in 40 Italian centres and followed up for a mean
period of 18 ± 6.7 months. Clinical characteristics and

biochemistry were recorded at baseline. Comorbid con-
ditions were scored by the Charlson comorbidity index
(CCI).
Results. Data of 411 patients (mean age: 66.5 ± 14.8
years; 17.3% >80 years old) were recorded. The mean
CCI was 4.17 ± 2.8. In patients with CCI >0, an in-
verse correlation was observed between CCI (excluding
age) and iPTH (P = 0.00002). Independently of CCI, pa-
tients with iPTH <150 pg/ml had 76% as high as the risk
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