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Cinacalcet use in pediatric chronic kidney disease

A survey study
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Objectives: To evaluate the practice and attitude
of pediatrics nephrologists about cinacalcet use in

children.

Methods: An electronic structured questionnaire was
answered by pediatric nephrologists practicing in the
Kingdom of Saudi Arabia (KSA) and Gulf Council
countries (GCC).

Results: A total of 42  pediatric nephrologists
responded, of them, 42% wused cinacalcet for
young children <5 years of age and 79% used for
children. There were wide variations in the method
of administration (examples: crushed, divided, whole
tablets), monitoring, doses and response definition,
and follow-up. No serious complications after starting
cinacalcet was observed in 50%, while 40% reported
various complications, mainly hypocalcemia (70%).
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Cinacalcet was stopped without achieving the target
parathyroid hormone in more than half (55%) of
children because of intractable adverse effects (40%),
poor response (30%), non-adherence (25%), or high
cost (5%).

Conclusion: Cinacalcet is used by the majority of
pediatric nephrologists in KSA and GCC. A standard

clinical guideline is needed to be followed by all users.
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econdary hyperparathyroidism (SHPT) is associated

with chronic kidney disease (CKD) and contributes
to the occurrence of mineral and bone disorder
(MBD)."* The management of CKD-MBD includes
limiting dietary phosphate intake and adding phosphate
binders in order to normalize serum phosphorus levels.
Optimization of the intact parathyroid hormone (iPTH)
level, could be achieved by medical therapy, such as
calcitriol, vitamin D analogs, and calcimimetics.’

Patients with advanced CKD tend to have under-
expression of vitamin D receptor (VDR), and calcium-
sensing receptor (CaSR), leading to poor response of
parathyroid cells to calcium or calcitriol, which leads to

parathyroid hyperplasia.
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Calcimimetics are designed to treat SHPT as they
lead to a reduction in circulating PTH levels through
increased sensitivity to extracellular calcium.’ Cinacalcet
is used as calcimimetic in adult patients with end-stage
kidney disease (ESKD), receiving dialysis.” It has also
been shown to reduce fibroblast growth factor-23
(FGF-23), the calcium-phosphorous ion product,
serum calcium, phosphorus in adult patients treated
with maintenance dialysis. Furthermore, it may help
in stopping the process of vascular calcifications and in
reducing FGF-23 levels.®

Cinacalcet was shown to reduce the need for
parathyroidectomy in adult patients with ESKD.”® The
Kidney Disease Improving Global Outcomes (KDIGO)
clinical practice guideline update on CKD-MBD
suggests the use of calcimimetics in patients with ESKD
receiving dialysis and suffering from SHPT.” However,
calcimimetics are not yet approved for pediatric use in
United States (US) or in the Kingdom of Saudi Arabia
(KSA) because there is insufficient evidence for its
safety and efficacy in children. The European Medicines
Agency (EMA) approved the use of cinacalcet for the
treatment of SHPT in children aged above 3 years on
dialysis in whom SHPT is not adequately controlled
with standard therapy."

Initial reports on its use in children have been limited
to case reports or single-center, small, observational
studies.!"" Recently, a multicenter, prospective, double-
blind, placebo-controlled study showed that cinacalcet
is effective and safe in children with SHPT on dialysis."”

In this study, we evaluate the practice and attitude of
using cinacalcet in children with CKD among pediatric
nephrologists working in Gulf Council countries

(GCQ).

Methods. This is a cross sectional survey conducted
in the KSA, organized by King Abdulaziz University
Hospital (KAUH), Jeddah, KSA over 3 months (April
to June 2019). A structured questionnaire regarding the
clinical practice of using cinacalcet in pediatric patients
with ESKD was answered by pediatric nephrologists in
the KSA and GCC. We included only qualified pediatric
nephrology consultants and excluded specialists and
doctors in training

The questionnaire included questions on what is
considered an indication for cinacalcet use, dosage

Disclosure. Authors have no conflict of interests, and the
work was not supported or funded by any drug company.

480  Saudi Med J 2020; Vol. 41 (5)

WWW.Smj.org.sa

used, frequency, follow-up laboratories and observed
side effects (Table 1). It also contains questions regarding
the practice of nephrologists when treating patients
with CKD-MBD, including type of phosphate binders
typically used and the prevalence of uncontrolled
CKD-MBD in their centers. The research and ethics
committee of KAUH has approved the study. All
nephrologists provided informed consent prior to
completing the surveys. The link to the survey is found
here:  https://docs.google.com/file/d/IPNXrNYjGh
Nz43aMO0zt70Qg00ax3Q_9EU/edit?usp=docslist_
api&filetype=msword

Statistical analysis. Statistical analysis was performed
using the Statistical Package of Social Science Statistics
for Windows, version 26 (IBM Corp, Armonk, NY,
USA). Statistical methods were designed with guidance
from a biomedical statistician.

Results. There were 42 responses from 82 pediatric
nephrologists who received the survey (52%), mainly
from the KSA (80%) (Table 1). Those from the KSA
were mainly from Riyadh (50%) and Makkah regions
(30%). Most of the respondents (66%) had more than
30 children with CKD who were followed up in their
clinics; notably, 40% had more than 50 children with
CKD under their care (Table 1). Approximately, 93%
of the responders had the facilities to provide peritoneal
dialysis at their centers. In addition, 80% had the
service of hemodialysis while only 54% work in renal
transplantation centers.

Chronic kidney diseas-MBD  was reported as
very common by the majority. Also, calcium-based
phosphate binders are used by all responders while
non-calcium-containing phosphate binders was used by
most responders (Table 1). Two pediatric nephrologists
(4.8%) reported using aluminum-based phosphate
binders and 7 pediatric nephrologists (16.7%) reported
using aluminum-based phosphate. Use of calcimimetics
like cinacalcet were reported by 79% of the respondents.
Most of the respondents used cinacalcet in children less
than 5 years old (57.6%) while 36.4% reported using it
in 5-15 years old children with CKD.

None of the respondents used calcimimetics as the
first line to treat SHPT; however, it was used as second
agent for cases of refractory hyperparathyroidism or
for cases of hyperparathyroidism with hypercalcemia
(Table 1). Two-thirds of nephrologists considered the
iPTH level of 300 pg/ml (30 pmol/L) as alarming to
start cinacalcet while one-third considered the level of
150-300 pg/ml (15-30 pmol/L) as sufficiently high. A
majority (44%) would notstartcinacalcetbefore reaching
the maximum dose of active vitamin D (2 mcg/day)
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Table 1 - Summary of the questionnaire results.

Questions

Responses

Number of responses n=42
No. of children with CKD followed
Prevalence of CKD-MBD

Type of phosphate binders

Used cinacalcet for CKD MBD patients

Number of patients who received
cinacalcet

Age of starting cinacalcet

Indication of use cinacalcet

Level of iPTH to start cinacalcet
Daily dose of cinacalcet

Method of administration
Relation to food

Timing of cinacalcet in relation with
dialysis

Baseline investigations performed before
cinacalcet

iPTH level monitoring after cinacalcet

Timing of the first iPTH level

Follow-up calcium level after
commencing cinacalcet

Complications after starting cinacalcet

Reason to stop cinacalcet without
achieving the target iPTH

Success of cinacalcet was defined as

Indication of surgical parathyroidectomy
in the previous 5 years

Use cinacalcet to improve the outcome

of childhood CKD-MBD.

Using cinacalcet as medical
parathyroidectomy

KSA (80%)
66% >30 children
45% very common

97% calcium based
phosphate binders

79% yes
57.6% less than 5

patient

43% less than 5 years
of age

9% second agent for
SHPT

64% >300 pg/ml
(30 pmol/l)

45.5%,
0.5 to 2 mg/kg

70% whole tablet
81% no instruction

70% no instruction
100% iPTH level

73% monthly

20% after one week
61% weekly

50% no serious
complications

40% intractable side
effects

61% to a 50%
reduction in iPTH
level

949% failure to

respond to cinacalcet

47% using cinacalcet
carly will improve the
outcome

68% using
cinacalcet as medical
parathyroidectomy
instead of surgical

Arab countries (20%)
40% >50 children
43% less common

79% non-calcium containing phosphate

21% no
36.4% in 5 to 15 patients

57% more than 5 years of age

48.5% refractory hyperparathyroidism

36% 150-300 pg/ml (15-30 Pmol/L)
15%, 15 mg

15% crushed tablets
9% with meals

25% after dialysis
97% serum calcium

15% weekly
16% after 2 weeks

27% daily

40% complications of hypocalcemia
(70%), GI complications (25%),
adynamic bone disease (11%) and
seizures (4%)

30% poor response

30% to a 25% reduction in iPTH level

6% side effect of cinacalcet

6% no benefit

10% are against cinacalcet as medical
parathyroidectomy

12% very rare

4.8% aluminum-

based

39%
hyperparathyroidism
with hypercalcemia

27% 30 mg

15% divided tablets
9% after meals

5% before the dialysis
889% serum phosphate

12% every 3 months

50% after one month
12% every 12 hours

10% not sure

25% poor compliance

9% normal iPTH

47% unsure

22% unsure

12% 30 mg

EOD

66%

vitamin D3

4% after 3

month

5% cost

CKD: chronic kidney disease, MBD: mineral bone diseases, iPTH: intact parathyroid hormon, GI: gastrointestinal,
SHPT: secondary hyperparathyroidism, EOD: every other day
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while 41% considered 1 mcg/day as sufficiently high;
in addition, 11% chose the dose of 0.1 mcq/kg/day or
0.5 mcq/kg/day of calcitriol as the maximum dose they
would administer before starting cinacalcet.

A majority (77.8%) considered low serum calcium
(<2.1 mmol/L) as a contraindication to commence
cinacalcet while the remaining respondents choose to
use it with calcium supplements.

Most of the responders (45.5%) would start
cinacalcet with a daily dose of 0.5-2 mg/kg, while 15%
would use daily dose of 15 mg, 27% use daily dose of
30 mg, and 12% use 30 mg every other day. Cinacalcet
was administered as a whole tablet by 70%, while 15%
used crushed tablets, and 15% used divided tablets.
Fifty percent of respondents were happy with crushed
or divided cinacalcet given to children who cannot
swallow a whole tablet. Approximately, 81% did not
provide any instructions regarding timing with meals,
while 9% instructed children to take cinacalcet before
meals, and another 9% instructed patients to take it after
meals. Similarly, 70% did not have concerns regarding
the timing of cinacalcet in relation with dialysis, while
25% advised to administer cinacalcet after dialysis.

Baseline investigations, which are typically
performed before providing cinacalcet, included PTH
(100% of respondents), serum calcium (97%), serum
phosphate (88%), vitamin D3 level (66%), alkaline
phosphatase  (60%), and serum albumin (50%).
Seventy-three percent would follow the PTH level
monthly after beginning cinacalcet, 15% would do so
on a weekly basis and 12% every 3 months. Similarly,
there was a wide variation in the timing of the first PTH
level after cinacalcet: 20% after one week, 16% after
2 weeks, and 50% after one month. Approximately,
60% would follow calcium levels on a weekly basis after
starting cinacalcet, 27% daily, and 12% every 12 hours.

No serious complications after starting cinacalcet was
observed in 50%, while 40% reported complications.
Hypocalcemia was the main adverse effect of 70%,
followed by gastrointestinal complications of 25%,
then adynamic bone disease (11%), and convulsions
(4%). Cinacalcet was stopped without achieving the
target PTH in more than half (55%) of children because
of intractable side effects (40%), poor response (30%),
non-adherence to therapy (25%), or high cost (5%).

The success was defined as a 50% reduction in iPTH
level by 61% of the responders, while 30% would
consider a 25% reduction in iPTH level as acceptable,
and 9% thought only normal iPTH is considered as
successful cinacalcet treatment. All respondents had
cases of surgical parathyroidectomy in the last 5 years.
It was justified by failure to respond to cinacalcet by
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the majority of respondents (94%) and rarely because of
the side effects of cinacalcet (6%). Approximately, 47%
thought that using cinacalcet early will be useful to
improve the outcome of childhood CKD-MBD while
5.6% thought it was of no benefit and 47% were unsure.
Furthermore, 68% were in favor of using cinacalcet
as medical parathyroidectomy instead of surgical
parathyroidectomy while 10% were against cinacalcet
as medical parathyroidectomy and the remaining were
unsure.

Discussion. We found that the majority (79%) of
pediatric nephrologists practicing in the KSA and other
Arab countries were using calcimimetics like cinacalcet
in children with ESKD and inadequately controlled
SHPT. Calcimimetics such as cinacalcet are not yet
approved for pediatric use in US or in KSA. However,
it is approved for pediatric use in the Europe with a
product labeling note that caution is advised for patients
with other risk factors for QT prolongation (congenital
long QT syndrome or receiving medicinal products
known to cause QT prolongation). Furthermore,
while the maintenance dose is being established, serum
calcium should be monitored weekly.”

In our study, 42% of pediatric nephrologists used
cinecalcet in young children <5 years of age. Although
the US Food and Drug Administration has approved
cinacalcet in adult patients only, the European Medicines
Agency recently has approved the use of cinacalcet in
children receiving maintenance dialysis, aged 3 years
or older with poorly controlled SHPT using standard
therapy.'

Recently, a multicenter, double blind, prospective,
placebo-controlled study showed that cinacalcet is
effective and safe in children older than 6 years of age
with SHPT on dialysis.” Morales et al'® reported that its
use was effective and safe in small children and infants
with refractory SHPT in advanced CKD when using a
cautious dosing regimen.

Two-thirds of respondents used cinacalcet with a level
of SHPT of 300 pg/ml (30 pmol/l) while the remaining
one-third considered the level 150-300 pg/ml (15-30
pmol/l) as high enough. Warady et al”® considered
children with iPTH levels >300 pg/mL as eligible to
be recruited in their cinacalcet study; Morales et al'®
considered enrolling only those with iPTH levels >500
pg/mL.

There is wide variation among respondents regarding
the starting dose and the method of administration.
There is no recommended standard dose for cinacalcet
in children. However, it is usually started at daily dose
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of 0.5 mg/kg and then titrated every 2 weeks up to a
maximum daily dose of 1.5 mg/kg or until the endpoint
is achieved. In the multicenter study of Warday et al,”
the starting daily dose was 0.2 mg/kgl5; Morales et
al'® used the starting dose of 0.4 to 1.1 mg/kg/day.
Cinacalcet should be commenced along with other
conventional therapies for CKD, such as alfacalcidol,
phosphate binders, and Ca supplements."”

The endpoint is defined as achievement of the
recommendations of the National Kidney Foundation’s
Kidney Disease Outcomes Quality Initiative guidelines,
namely iPTH <150 to 300 pg/mL in dialysis patients
and 70 to 110 pg/mL in CKD- stage 4 patients, Ca 8.4
t0 9.5 mg/dL, P 3.5 to 5.5 mg/dL, and Ca * P product
<55 mg?/dL%? Secondary endpoints include a lowering
from baseline in iPTH levels of >30%."

Cinacalcet tablets should be administered with food
or immediately after a meal.'” The drug manufacturing
company recommends that tablets always be taken as
a whole and not divided."” However, Morales et al'®
reported the use of 30-mg tablets which were divided
into quarters or halves, pulverized, and diluted with
a small volume of water and administered once daily
to the child via gastrostomy tube or oral route.”
Conversely, in the study of Warady et al,” cinacalcet
for oral administration, was prepared as capsules
(5 mg) and as a syrup (in a sucrose suspension) with
matching placebos. Recently the American Society of
Health-System Pharmacists, has reported the stability
of extemporaneously compounded cinacalcet 5-mg/mL
oral suspensions which is stable for at least 64 days
under refrigeration or at room temperature.'®

There was also wide variation in the practice of
follow-up among respondents. iPTH levels should be
monitored no earlier than 12 hours after most recent
dose."” The recommendation is to titrate the dose every
2 to 4 weeks through sequential increasing doses of once
daily as necessary to achieve targeted iPTH levels.”

Interestingly, 4.8% of respondents reported using
aluminum-based phosphate binders and 7 pediatric
nephrologists (16.7%) reported they have used them
before. While the majority of respondents used calcium-
containing phosphate binders or sevelamer, the KDIGO
guidelines suggest avoiding aluminum-containing
binders due to concerns on aluminum toxicity (example:
dementia, osteomalacia, anemia).?’ Furthermore,
aluminum seems to absorbed more readily in children
than adults, and there are several historic reports of
children with kidney failure developing aluminum
toxicity from aluminum-containing phosphate binders
prior to commencing dialysis.”’ Aluminum-containing
antacids caused a significant aluminum absorption when

used in infants, as shown by blood and urine aluminum
levels.”? Hyperphosphatemia in dialysis patients
continues to represent a major challenge, and there is
evidence associating serum phosphate concentrations
with mortality.”

The majority of the respondents used cinacalcet for
cases of refractory hyperparathyroidism (48.5 %), or for
cases of hyperparathyroidism with hypercalcemia (39%).
However, a significant percentage of the respondents
were using cinacalcet as second agent (9%). A study
showed that cinacalcet is effective in children with
SHPT on dialysis, who received standard treatment.”
The majority of the respondents (44%) would not start
cinacalcet before reaching the maximum dose of active
form of vitamin D of 2 mcq/day while the remaining
considered 1 mcg as a maximum dose. Existing
treatment strategies have the potential to elevate serum
levels of calcium, which is considered an independent
predictor of poor cardiovascular outcomes as a result
of metastatic calcification.”® The majority (77.8%) of
nephrologists considered low serum calcium (<2.1
mmol/L) as a contraindication to commence cinacalcet
while the remaining opted to use calcium supplements
with cinacalcet in cases of hypocalcemia. It is widely
accepted that hypocalcemia is a contraindication for
cinacalcet use.'*"

There was also variation in the way the respondents
followed-up on children who received cinacalcet. Serum
calcium and serum phosphorus should be evaluated
within a week while iPTH should be measured within
4 weeks following initiation or dose adjustment of
cinacalcet. When the maintenance dose has been
achieved, serum calcium and serum phosphorus should
be evaluated monthly, and iPTH every 1 to 3 months.?
There was a considerable percentage that observed side
effects, or had to stop cinacalcet without controlling
SHPT. Hypocalcemia, intestinal symptoms, myalgia
and chest pain are possible side effects of cinacalcet.
Patients with low serum calcium level should not receive
cinacalcet.”

The current study was conducted with some
limitations. The sample of nephrologists surveyed was
relatively small and only included those located in the
KSA and GCC, which may not make the results of this
study generalizable on a global scale. In addition, the
validity and reliability of the questionnaire used has
not been assessed, and the responses were self-reported,
which may affect their accuracy.

In conclusion, cinacalcet is used by the majority of
pediatric nephrologists in KSA and GCC. There are
wide variations in the indications followed as well as
the way it is administered and monitored in children.
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A clinical guidelines needed to be followed by all users.
We suggest following the guidelines of the European
Society for Pediatric Nephrology regarding cinacalcet
use in children, which were recently published.'
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