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Background: Secondary hyperparathyroidism (SHPT) is common in patients with chronic kidney disease, affecting
most of those who are receiving dialysis. Cinacalcet, a novel calcimimetic, targets the calcium-sensing receptor to lower
PTH levels in dialysis patients. Objective: This study aimed to assess efficacy, safety and appropriateness of use of
cinacalcet in dialysis patients. Method: This retrospective study was performed on total 24 cases with identified intact
parathyroid hormone (iPTH), serum calcium and phosphorus levels before and 4 weeks after cinacalcet initiation at a
teaching hospital from July 1st, 2011 to October 31st, 2012. Results: Cinacalcet decreased iPTH by 19% from base-
line after 4weeks treatment and it was statistically significant (p<0.001). Cinacalcet also significantly decreased iPTH
levels regardless of dialysis modality (hemodialysis group versus peritoneal dialysis group) and severity of SHPT (iPTH
300-800 pg/ml group versus iPTH >800 pg/ml group). Serum calcium, phosphorus and Ca x P levels were decreased
without statistical significance. Gastrointestinal events, headache and hypocalcemia were the most common side effects.
Monitoring for iPTH and serum calcium was not performed appropriately. 43.7% patients initiated cinacalcet therapy at
serum calcium level< 9.0 mg/dl. Conclusion: In conclusion, cinacalcet lowers parathyroid hormone levels with no seri-
ous side effects. However, it is required to avoid cinacalcet treatment in patients with low serum calcium levels and
monitor iPTH and serum calcium levels during cinacalcet administration.
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Table 1. K/DOQI target range for iPTH, Serum Ca, Serum
P,CaxP.

iPTH(pg/ml) 150-300
Serum calcium(mg/dl) 8.4-9.5
Serum phosphorus(mg/dl) 3.5-5.5
Ca x P(mg/d%) <55

*K/DOQI: Kidney Disease Outcomes Quality Initiative; iPTH: intact
parathyroid hormone
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Table 3. Biochemical values at baseline and week 4.
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Table 2. Baseline demographic characteristics.

Characteristics N=24
Age(yr)

MeantSD 56.8£11.6
Sex(n[%])

Male 12(50)

Female 12(50)
Duration of dialysis(n[%])

Mean=SD(yr) 7.5£3.4

<Syr 5(20.8)

5-10yr 13(54.2)

>10y 6(25)
Cause of renal failure(n[%])

Diabetic nephropathy 7(29.2)

Hypertension 9(37.5)

Polycystic kidney disease 5(20.8)

other 3(12.5)
Type of dialysis(n[%])

Hemodialysis 16(66.7)

Peritoneal dialysis 8(33.3)
Severity of disease(n[%])

300 <[iPTH]< 800 pg/ml 8(33.3)

[iPTH]>800 pg/ml 16(66.7)
Use of vitamin D sterols(n[%]) 14(58.3)

Calcitriol(TV) 2(14.3)

Paricalcitol 7(50)

Calcitriol(Oral) 5(35.7)
Use of phosphate binders(n[%]) 22(91.7)

Calcium acetate 6(27.3)

Sevelamer 15(68.2)

Lanthanum 1(4.5)

* iPTH: intact parathyroid hormone; yr: year; IV: Intravenous

Fol 3 A} 159 (68.2%), calcium acetate T B2} 65 (27.3%),
lanthanum Fo 34} 19 (4.5%)52=2 sevelamer o9 227} 7}

Baseline Week 4 Percent change (%) p value
iPTH (pg/ml; mean+SD) 997.5+398.6 788.7£303.4 -19.0+0.2 <0.001
Serum calcium (mg/dl; mean+SD) 9.3+0.9 9.1£0.8 -2.240.1 0.051
Serum phosphorus(mg/dl; mean+SD) 6.6t1.4 6.311.3 -3.440.2 0.154
Ca x P(mg?/dI*; mean+SD) 61.5+13.9 57.5+14.9 -4.940.2 0.134

*IPTH: intact parathyroid hormone
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Table 4. Baseline demographics and biochemical values in HD group and PD group.
HD(n=16) PD (n=8) p value
Age(yr; meantSD) 56.9£11.6 56.4%12.5 0914
Sex(n[%]) Male 10(62.5) 2(25.0) 0.193
Female 6(37.5) 6(75.0)

Duration of dialysis(mo; mean=SD) 100.4+44.8 70.8423.3 0.046
iPTH (pg/ml; mean+SD) 962.7+404.6 1067+405.6 0.557
Serum calcium (mg/dl; meantSD) 9.1£0.8 9.6%1.0 0.839
Serum phosphorus(mg/dl; mean+SD) 7.0£1.5 5.9+0.9 0.187
Ca x P(mg”/dI*; meantSD) 65.0+15.8 54.616.6 0.237

*iPTH: intact parathyroid hormone; HD: hemodialysis; PD: peritoneal dialysis
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2] s}

Cinacalcet o1 %, 2] iPTH ¥31= 997.5+398.6 pg/mlol]
] 788.74303.4 pgmlZE 19% ZAsty, &4 243 ¢l 5
T 77} 22%%} 34%, Ca x PE 61.5+13.9 mg¥/diel A
57.5£14.9 mg¥/dPE 4.9% FHAadle] RE A FeA FHasS B
AT, iPTH W35 Al 93ty 5AA FEAS Ao
(Table 3).

FHYE A 2 F3A 37}

3} <l, Ca x PRl frolsh zbol7} g, FA717k o
NFEA FiRlo] EaEA Fiab Bo 84 A 2 A
° 2 YePdth(Table 4). Repeated measures ANOVA 2472
¥} cinacalcet 7 ¥ iPTHZ-S 7 oAl A7kl oje} &
Aoz o8 7FA3 3 A (Cinacalcet 7o 47 ¥, &
NEA T PTH 748.04295.8 pg/ml, 254 iPTH 870.2+
321.9 pg/ml; p<0.001), T A FoME= F-8A U= #7AAE
Holz] koket. 4l A&e| WIS T 7 FAHE
fFrEA ol Aol & BolA] kTh(Fig. 1).

Al

Ag FF5=| oL FEA 37}
Cinacalcet F°3 A iPTH 300-800 pg/miz=3} iPTH >800 pg/
mit7t A5, A, FA7IZ, 84 2w <l, Ca x PREellA

Cinacalcet 5o Z N FM(Hemodialysis, HD) &3 2 = fo3t Aeol7t gldley F5= E7/7IF4¢ iPTH
A (Peritoneal dialysis, PD)y@7F <13, AW, iPTH, X Z%  (p<0.001)2lo] A Zg5Sor F 27 84 U= o
— 25
£
oo
z? 1000 § 151 p=0.7564
=z ‘o
% 23 05
£ 920 £
S e £ °° — .
& 3 8 = =
£ 80 T £ 85 & - HD
2 £
z S —a—PD
o B 75
700
baseline week4 6.5 T
baseline weekd
g5 - __ 75
o
£ =
% 75 p=0.675 ‘go p=0.847
> T
55 &~ __ < 65
€ 3es R 2 B
w £ g ol S
5 £ - = = -
& = - -+ - HD
£ = -—e - HD g % -\I —a—rD
£ 4.5 -
S —=—PD
2 <
3.5 r 3 45
baseline wezk4 baseline weekd

Fig. 1. Biochemical value changes from baseline in HD group and PD group.
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Table 5. Baseline demographics and biochemical values in 300-800 pg/ml group and >800 pg/ml group.

300-800 pg/ml (n=8) >800 pg/ml (n=16) p value
Age(yr; meantSD ) 58.0+13.4 56.111.1 0.718
Sex(n[%]) Male 4(50) 8(50) 1,000

Female 4(50) 8(50)

Duration of dialysis(mo; mean+SD) 72.6+48.1 99.2435.0 0.137
iPTH (pg/ml; meantSD) 548.1+136.3 122242624 <0.001
Serum calcium (mg/dl; meantSD) 8.840.3 9.5£1.0 0.260
Serum phosphorus(mg/dl; mean+SD) 6.3£1.3 6.8+1.5 0.346
Ca x P(mg’/dl*> ; meantSD) 55.2+11.2 64.7+14.8 0.126
*{PTH: intact parathyroid hormone; yr: year; mo: month
(p=0.026)5 HE.9ITH(Table 5). Repeated measures ANOVA = RIS A2 F 29 (6.3%)>2 7 59 (15.6%)°] A+t
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EAHo R §2o8A FH48}9d A 2k (Cinacaleet T 4F F,
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ml= iPTH 944.04230.9 pg/ml; p<0.001)c+2 #| T A= 2
S AR ket 470 A Ee] MR FEETE
oA iPTHRES] Z4aWs) $557F W 39 84

A zlst A A ZHEE(<84 mg/d)o] AE A=
EMR}\]- A Fo] A7 29 Tl 49 (12.5%) >
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O'\__—
0-’] 352 BF cinacalcet Fo1 S F319tH(Table 6).

Table 6. Adverse drug reactions during treatment. (n=32)

QA A e T BhE A el M Aol 2 Mol ehgte} Number of Number of
. side effects withdrawal
(Fig. 2).
Gastrointestinal events 2(6.3%) 2(6.3%)
ok=o| MMM T} Headache 1(3.1%) 1(3.1%)
EMRA H2lgo] 7|25 sxl= oA, T& A% E= Hypocalcemia 4(12.5%) 2(6.3%)
= 9 228 07 (6.3%), TF 18 (3.1%), ZJAEZS Total 7(21.9%) 5(15.6%)
= 1300 ==
E .. p=0.013
T 1100 S § 1151 p=0.696
é 900 - g i;, 105
s 6 £
‘a 700 - —& - >800pe/ml g %’( 9.5 ®-——____ -
g —=—300-800pg/ml || 2 & 8.5 i
E 500 .\. E - —& - >800pg/ml
& g 7.5 —m— 300-800pg/ml
300
baseline week4 6.5
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8.5 = 75 -
€ 2
£ 75 p=0.803 B p=0.904
-g%ss MR R -& % o .“~\\\‘
=l .\I € e
£ 3565 £ - — - >800pg/ml
-§ 2 - —& - >800pg/ml g 55 4 -\_-._ 300-800pg/ml
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Fig. 2. Biochemical value changes from baseline in 300-800 pg/ml group and >800 pg/ml group.
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Table 7. Patients with hypocalcemia after cinacalcet administration.

) Calcium level(mg/dl) Use of vitamin D sterols ~ Use of phosphate binders Dose (mg/day)
Patients Results
Before After  Before After Before After Before  After
A 8.5 82 no calcitriol(oral) ~ ca.acetate  ca. acetate 25 12.5 stop due to hypocalcemia
B 8.6 8.3 no calcitriol(oral)  ca.acetate ca. acetate 25 12.5  with hyperphosphatemia
C 8.5 8.2 no calcitriol(oral)  sevelamer  ca. acetate 25 25 «
ee
D 8.6 8.2 no calcitriol(oral) ~ sevelamer  ca. acetate 25 25 P
*ca:calcium

Table 8. Monitoring frequency of serum calcium during 4
weeks.

Times Overall (n=24) HD (n=16) PD (n=8)
1 4(16.6%) 2(12.5%) 2(25.0%)
2 10(41.7%) 4(25.0%) 6(75.0%)
4 10(41.7%) 10(62.5%)) 0(0%)

* HD: hemodialysis; PD: peritoneal dialysis

Table 9. Monitoring frequency of iPTH during 4 weeks.

Times Overall (n=24) HD (n=16) PD (n=8)
1 23(95.8%) 15(93.8%) 8(100%)
2 1(4.2%) 1(6.2%) 0(0%)

*{PTH: intact parathyroid hormone; HD: hemodialysis; PD: peritoneal
dialysis

A e Zo] WA E A} 490] oFE Fo] A Wi A 2
FEEE 855 mydlE A4 AasEe] sk8tAd 7YY
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T EHPIESE e AR ‘/‘rEP’"‘:}(Table 10). 2=}
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Table 10. Calcium levels at baseline.

Calcium level (mg/dl) Baseline (n=32)
>10.2 7 (21.9%)
9.0~10.1 11 (34.3%)
8.4~8.9 14 (43.8%)
7.5~8.3 0
<13 0

Table 11. Use of vitamin D sterols and phosphate binders at
baseline and at week 4. (n=24)

Baseline Week 4

Use of vitamin D sterols (n[%]) 14 (58.3) 18 (75)
Calcitriol 2(14.3) 0(0.0)

Paricalcitol 7 (50) 0(0.0)

Oral calcitriol 5(35.7) 18 (100)
Use of phosphate binders (n[%]) 22091.7)  22(91.7)
Calcium acetate 6(27.3) 16 (72.7)
Sevelamer 15 (68.2) 6(27.3)

Lanthanum 1(4.5) 0(0.0)
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TH(Table 11).
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