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Management of Hyperphosphatemia in Chronic Kidney Disease

Chung Jong Hoon, M.D

Internal Medicine, Medical College, Chosun University, Gwangju, Korea

WA A A3 (Chronic kidney disease, CKD)ol A= 214¢] vitamin D 34 #8+2} phosphorus
o] Z2o] Yojr}ar o] 9% calcium, phosphorus WAF ©]4- secondary hyperparathyroi-
doA

bone disease, soft tissue and vascular -calcification, arterial stiffness,

atherosclerosis 52 o371t} ©]23 mineral metabolism®] ©]2 XA Z7|HE A
23t Al 7)Fo] hagte wel Ao MFAS At e T FHE H ik 8
=

=) h=
T2 AT A As U3 B-o] vk d#A e o2 A3 mortality, morbidity’t 3
=

v =2 iy ]
7VeAl fuk wEbd ¢l FEE AAATE AEE A EE skxloa] olF Fo3F A7 olt)
g3 9 522 Z4s7] 913 X13E dietary phosphorus restriction, dialysis, oral phosphate

binder”} Atk Q@ AFE AFEHIYH aluminium hydroxide® AZHe S wio] dAl+=
A5 FAe A MeH o2 ALG Folw 7P dE] AME-F °FAlE calcium based binder®t
sevelamer hydrochloride®|th. Calcium acetate= 7Fg @Wol AMEEH+= < ZAFAZ azp4d of
Aol calcium XS Z 23k vascular calcification®l #3+ B a7} 9lo] F o= hypercal-
cemia’t TAEA %= non calcium, non aluminium binder?! sevelamer hydrochloride®t
lanthanum carbonate”t 7W#H= AT o] F7FA] kA= avteln] 7] AQ1 FolZ 1%k i Fel

sl Bt o Arh Zasich

N 2

i

EE 0% HRAAY gREe] #xdqs 8%

M = A FE7F F7F Holglth HE oy AFelA 1l

A BFol AR A3 ko] AM3lstel #le] g

1 =, Xolo] Fa T4 Aol tAket Ax o] <A i o Mgt AGEA At ¢

v dux] Ao Fast gas gy Frpst 2o 443 #B&Ho] o] Akl morbidity, mortality 7}

2 AF d2 s F& wdEAY Ex4 A Z718* Y. Hyperphosphatemia”t mortality risk 2

ek ey Al 7)ol gl uEh dFd % ST 71 oA A&l FARE otk

AE Qo] F71A tAL F dlAjel] U JgkS 7]X] cardiovascular calcificatione ZZA]7]7] wlEo =2

w o] A3 o]zt FIAAAM VTR F, Al FHo AZE Tt Vascular calcifications  atherosclerosis

BEE, Mol 2Ea B3 A3 3H(metastatic and o} arterial stiffness®] marker®]™ cardiovascular

vascular calcification)”} tFERdTH 2 2] Ange mortality2] o} F23F risk factorelth wekA <l

GFR®] 15 mL/min/1.73m” ©]&}A] xletsn] =43} FEE AaAIE Aol AR Ame Fow
o|2 59 87t dasA Hoh FAL ¥F < F target”} H T}
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A AS A 7aE 2l wjAe parathyroid
hormone (PTH)®H|E S7FA17]=4H ©]& proximal
< FaAE Fee I

i

phosphate reabsorption

el g% ¢ FEE GFRO] 30 mL/min ©l3 2
w744 & CKD stage IV & wi7bx] A4 W$lolH
AAgo] o] o] A E thE-E9 oA 119l
b dzo] yehdd?. @] ARA ghabel A melal
dZF2 PTH wHIE A=38tn ol ZolAe Zah
g5 AFsA "ok AN E aske PTHE
Aol A calcitriol®] FA3el & =AY LI)AE
ol A 3

= calcitriol®] ¥4 #4AZ PTH d4& =3
=

citriol® A& HAATIE =
M olx g A 71EdR Tl 9 E34) active
vitamin D2 4 el
AfH o ujA EF ALE EF, PTH 2HIE7}
7} kb,
Q1A HEQ| FHE
o] @] 415" $x}ol A= abnormal bone
histology7}t YEFATI P 0]721e PTHS suppres-
sion or over production® ¥&o] 9t} o= 2l3|
WAE= renal osteodystrophy (ROD)E bone and
musculoskeletal pain, fracture, skeletal deformities
S #2471 RODE low calcitriol, hypocalcemia,
excessive PTH level?} ##o] 3t}
Hypercalcemiat™ 1114 F9] X 5o AFE-EH+=
calcium based phosphate binder, ¥4 7153
X% 27 AMEE+= calcitriol, high dialysate cal-
cium concentration®l] ©J8j4 epd = 9tV o]
A& Calcium® F4o2 YERE calcification

£3] cardiovascular system ©l 932 7]t}

fu

rlo

w7] AF-Hel A poor phosphorus control death

riskE& dA3] F7AA cardiovascular mortality 7F

10-200) EolHH!. 9194l F71= EF Phos

phorus &%, calcium phosphate complex 2 <7}

oF o] vk ofd FAlS AlFetA| GE v
Sl

TL7t ES4E mortality7F 5

34 @53 F7tE calcium phosphorus com-
plex’} F43kx}oll A cardiovascular mortality2] 57}
o} o] o] K/DOQIAE o592 A=54< =4
< 99 15 AAst e 74 gkl serum
P7F 55 mg/dL ©]%A], calcium phosphate product
7} 52 mg2/dL2 ©1/3%1 739 mortality riskE F7H
Acta A Qo mebd K/DOQIN A= stage
3, 4 CKDoIME d8F J& 2.7-46 mg/dL, stage 5
Ql B A= EF 1S 1.13-1.78 mmol/L (3.5~
55 mg/dL), calcium phsphorus complext™ 4.4
mmol2/L2 (55 mg2/dL2)°|st= f-xst=4d HFgr)

T3t PTH®| over suppression, low turnover bone

Ao
QL
RS
e

diseases W37l 9814 serum calcium= 2.10-
2.37 mmol/L (84-95 mg/dL), serum PTH 150-300
ng/LoldtZ A3k AL dFd o]#3 #F A
Hol= E3la stage 5 CKDEAANAE ©hA] 44%

2
ab BFe] AT oA Fidd T Am:e)
= el ok melxl Aol AW PTH w4
7F 3 AT o] dt Whg-2 calcium or cal-
citriol®] FFE % F7F glo] dol I Yed o

+ hyperphosphatemia A7} A o2 PTH +
HE A3k Aoz A7t

—_

Alo] o M& A&t

2lo] Q1 HH Agke F3Hda 7 3T 1Y
S JAEta, plasma calcitriol® F7FA719W, par-
athyroid cell proliferations At dej4 ot
216 el <l HHAELS progressive renal failure
o} soft tissue calcificationE <3l X 5ol =
Foge wustn oY AleM s Bt
1,000-1,500 mg<l 1S sk HHA 60% <A
o] =1L active vitamin D7} FoAl& olfd &
F Alge A " 4824 malnu-
trition g QA HA3F 1.2 g/kg body weight
9] protein®] L&t ¢S @A oo 12-16 mgol
EgrEoj9le]l Bl dS Ao R HFAAE S 1,000

&

mg °l&tE AHAsE AL oy
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nutritions <l¥str] el = wle] dFA S Rt
= @A HH A high biologic value$! meat, egg
o ek A wEgs?. aeu @) an
A A= Fw 2] Q1 AdFAge] ofH ¢ A
o]

aywozt A4 o FEE FA871E oy

&
uremic toxin & AAE 4 glch 1y
Ao A&F HAFAL dFUe] 3H,
5] 4AZHA AlIA] AT 300 mg® ¥ 900 mgo]

gk AABDY. WA Regular dialysis2E &
A9 70%THS AAT = Jon Fdt
7b das BASAA s 7]Ee] FAHOR
< X3 AASA K oA

o [o
H
ol

—_

[e]

)

¢

i
o
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1
H

—-

ro

Conventional
intermittent hemodialysisZ= &3 <18 A A&}A
E3l=d o]& intradialytic removaldl =¥ in-
tracellular or bone®lAl 19| mobilization™-Zol ¥
71 high postdialysis rebound™l&oltl. wghrd o]
3 reboundE FHSHE F WHS Hd
dialysis& Al¥st= W otk Z short, daily hemo-
dialysis (blood flow 450 ml/min, dialysate 800
mL/min) 2 3% 1.5-25A104 45U 6-73] AA]
3144 slow, long nocturnal hemodialysis (NH,
blood flow 150-300 mL/min, dialysate 300 mL/
min) 2 wY 6-8A17H AUl 6-73] Rrol Alds)
= WHolth A7 conventional IHD, short daily
HD, NHE A3 #A}olA serum phosphate] A
AsES vk AgelA 7 ZRERl FAUHO
R NHE Rusi dof, 22 o) g%w7} S7tsta
& Conventional intermittent hemodiafiltration®=
el AAZF &34 olojA] 1,030-1,700 mg/treatment
AE AL 71E FANHYL g ol &a3F
1 RNAA FAYHE Aol A HEA17] 7100 = o}
H)-g FAuke] AARE Soll #et 71EA0 FATE
th AfHo R e FA 3t Ashy|ael A

A EFFE AA2A717]1 9138 phosphate binders A8

hemo-

HAT Qe vk Gk shvl wAA gotol 3
o ey BAEE old@ x2S s A
S Foldl

oFAl= gtk 1 b AAdelA ARE
aluminium hydroxide® °o}F¢ &I Hola A <FA o]
U A 2AEs 7HA vk WA calcium
based phosphate binder (CBPB)”7} aluminium
hydroxide® WAI&HAl = Avt et Ao A4S
calcium loading &2 913+ 9J@xd o7 olg] Axpzo
2 ofF
phate binder$! sevelmer hydrochloride, lanthanum
carbonate”t 737 H3low o5 ofAle 5
S 271+ calcium based agent ¢ E37F H]
3t orAA tolerability 7t Euhn LElA 9l

AA 7HF wo] AMEFQl ¢kAlE calcium acetate®t

sevelamer hydrochloride®]th

H]& non calcium, non aluminium phos-

O ml

1) Aluminium hydroxide

oral aluminium hydroxide= ©}¢ §3’+ 2
AgtAloltt. 1970%710& o] A7} 1At 5
29 7MY F8e AR a8y F2E FAAS
B FrE gFvEe] HEAe A dialysis

2)
< Yo7m

2

el

ro

(

related encephalopathy syndrome
microcytic anemia, myopathy, osteomalacia %9
gHFe dozitty Huso® AT FE o oy
AMEEEA] eETh 2y dRRES Y 23
QA AFAR vhE o] s & W= short-term
rescue therapy® AHE3SH7|= o} (45 A= I3
).

2) Calcium salt

Calcium based salt® &FvHES tixste] A
ol 7hd del AREH T LY calcium based
salt © ¢ Aol ¢FrH Wt "ol 1&Fs
ARg @oF &k o] 79 hypercalcemia® 1%+ o]
7HA #HEs 9o F& 9tk Calcium contain-
ing phosphate binder?] AFE- &3>
phate’s =7} 45-55 mg/dL or hypercalcemia’l Al
2= w7 ekl AREgth EF plasma cal-
cium< 8.4-9.5 mg/dL, calcium phosphate product
£ 55 mg2/mL2 °|3tE FAA|AF Tt

(1) Calcium carbonate

serum phos-

Calcium carbonatet =34 o]l tolerability,
affordability7} o 1980%7] ¥E #HSaHA AL
Folgth et FRE adE 2] 9lelA
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+ calcium carbonate® 3} 3.8-8.8 g AMg3fok

gt} olelgt thEe] &% Ao &S EE ks
A dF 9 2EE AHEA wE 4 Aok Calcium

carbonate= high elemental calcium (40%)< 714

I Qo] A&EAQ uFE AMEA] vitamin D9 29|

LA, LA

i
T =

72

= %EO

=
al Aol

hypercalcemia’t A& 4 0o} coronary artery
calcificatione '#A1# morbidity, mortalityE
A1 3 PTH A3l calcitriolS &2
AF&Al PTH production®] over suppression
z
(S3=8
3l %
hypercalcemia™&oll &7}

(2) Calcium acetate

=

o

[e]
=AE

21°] low turn bone disease <

N

e o

AEH SR calcium carbonate™
Z4% ¢ AN FHF o2 YElG

T
25
g,

ofy

o

=

7}

calcium carbonate XU}

Caclium acetate—t— 25% elemental calcium
A glen 9l Aited
=] %‘ﬂrf’— BuE3 9lom™ calcium carbonate®l
e o e &FME fFAE E3E Bt
acid and alkaline solution®lA] calcium acetate

o]t}*”. Calcium acetate

=
o

o]

rir

lo

increased solubility "%

= BReA &&= FaL ATk ATl A

9l ¥ calcium phosphorus complexs Z4Al7]
I AN &I kAR dEA oY H
< AF BRae o5t dF A w%9 A cal-
cium phosporus product A3} sevelamer? RTh
Y e AT Bax Qlth

3) Non calcium, non aluminium phosphate
binder
(1) Magnesium salts
Magnesium hydroxide and carbonate™ &
¢t calcium based binder®} EZQH 21 A
LHojgrh ey ol A= Jd AFAEE &Y
AolA Fai oS FoAl= AA} hyperkalemia,

5o @izol Yent ALgHA

ri
o= Al

hypermagnessemia
ERI
(2) Sevelamer hydrochloride

L
g

Ssevelamer hydrochloridezg) synthetic ionex-

AR EA T AMEE FHZ29
non calcium based phosphate
a2s7|EA HE FFEA

ZA3}sta chloride® frElAIZITE o] kA

change polymer=
non aluminium,
bindere]t}. A =

o) o
g As

o]

ghol| A 2]

wolat Aze] A

=
=

=

=
= ==

calcium acetate ¢} WA 5 P ¥ FaAl
713 frAsked AR A9E E‘_‘Xii‘/} sevelamer
hydrochloride= K/DOQICNA 743 &
A&Ho7 ZAaAT|AE F39Th. Sevelamer hy-

drochloride®= calcium based agent©l

T P s==

Hl&l  coro-
nary artery and aortic calcification®] markerel &
2 9J& " AM arterial calcification score T7He
okspA 71 TP, oFAle]  HIFARD o]F2  total
serum cholesterol, low density lipoprotein chole-
sterol & #aA711Y) PTH 55 #aAts
Ao|t}, Sevelamer hydrochlorides & #Jﬂrﬂ Ql
tAo] AWk of 2] kAl EAlFe] Atk E3AQ A
$&lA-+= high dose’} ZL3H 5]#&]
¢ 7491 A5 #EEe dFES vEA 5 3
B3 o] At =l Xﬂ"“% éﬂ
%7] AR FAp A= vt A s
A= st A Q17 AFHA] hydrochloric
FrejEo]l 471ke] AREAl 8% bicarbonate
Wolzth o]z o} 3MAElx| Rk okAld|
¥3E hydrochloride woln o] A
sis®] ¢4l E71skal bone A4 mineral release
2 gogttn 24 AP, Sevelamer hydro-
chloride™= @A AHE-E<Q Q1 ZAjAlFT L7kl
Eia=s

(3) Lanthanum carbonate

o] <FAl(La2(C0O3)3)= A 2% phosphate binder
2 AT NdEder dFvs, Aas ek &
=g

ing element® 173 Al

o]

[e]

=

o]

hm i)

o] Ao

L

L

=

>Tﬁr.?£

T

SR _10 ot 1:01'

R 3% acido-

I~

as
=

Lanthanum carbonate< naturally occurr-
R S R < =
7FAY stomach,

upper small bowel9] acid 2744+ lanthanum®l

Lanthanum+ low solubility &

i3 fEEo 1y Ag 4 A o) o] A=
el Ag=Ho]l aluminium¥ WIZEAL  calcium  or

sevelamer hydrochloride 2t} © &3Zo|tta &
2 e el o]ab lanthanum carbonate
2,250-3,000 mg/day & 4-65 FAAA BF J s&E
aHor ZaAita musta Yo
calcium phosphate complex, PTH level’= placebo
o gl ZHAAIZIeh 39 o]ie] v AT kA
I g7t gl T AL 1271 AAE 2
z4o] 3EHE 49E HIPve=

o]t} ®& low turnover bone disease®¢] %=

:3

o

ar

24 GAA

('T>'_\A‘_,ﬂllno
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BuEx oty dEAHoz o] kAl ARl A &

S=7F 3 7P &3 F282 nausea, vomiting

oln] o] Alzte] AU 3FEET 250, 500 mgo

2 AFsEden % 832 1,500-3,000 mgelH

olde F2 AT Adox EFsta mrtel Fr3t
é._‘

Polynuclear iron preparation< trivalent iron<
2 A3} solubility product”’t oFF Sr7lwjel <l
APAR Aol AEHAT oy $5 AP &
#e} tolerability7t B ALY, vl o] kA7l @
Al Az kAl uls] A7k efxlolut ofAl 2 4
gl z7] wAelt}

Colestilan< anti-hypercholesterolemic propeties
2 z2va 9o’ placebodl 3l 2% XA serum
P level #AE HAvta R

Nicontinamide®™ Z&7ollA <l FF& A
1257 %9te] A7 273* serum P 7F AAEHI
d9eom LDL $EX #Asgrh

Na dependent phosphate transportell Io]a}
geneol T3 AF AH}Z °]E  transporters ©l
sto] alht BES aA7IE A7 A E gl
o]% &}e Phosphonoformic acid (PFA)2* Na
dependent phosphate transport® <Ag}. Ratdd
oAl PFAS97} normal and uremic ratolA]
phosphate fractional excretiong #AA3] ZAAIAS
Husldo) vE o] ¢kA7} renal toxicity 2 S17Fl Al
AREAL AgEe]l Qo fARSE ORAIZF &3 o]Ekal
delA Ut

Calcimimetics = A F9 A Fe] A&o] <t
HAWE o] ofAlE ol FHA AT AR
ol &HE MEE oFAlolH <
g 9&S 712 A At Cinacalcets 84 FDAC
7 W AR dltE ATl A placebool B3|
#A4e PTH 24 742 B2 serum P, Ca,
calcium phosphorus complex?] #Z:ol dA3 g}
& XY cinacalcet”t % P, Ca, calcium phos-
phorus complexE #&Al7l= A 7] o}
gt erot olwl®E PTHO| #H[A 8¢} o= <l
3t bone mineralization, & <4 F33d dAE
% yelgs= AF FAREE (hungry bone syndrome)
Ao AZHc

o

o
B>

W T

Calcium acetate?} sevelmer
hydrochloride®| At &1} H|m

Jaoll A de] ALgEHE olE F 1A <okAldl o
gl Aol A WA AAE tiarRe] A9 (Treat
to Goal)elA="" sevelamer®} calcium acetateZ *|
WAl olE F ZEAZF EHUF v gvkal BAlskal 9l
t}, 3 sevelamer TollAE vascular calcificatio®]
Aok Baskgivk 2ev o] A5 open label
or single arm titration or place controlled® %
gk vz QtE o™ sevelamerwoll A& serum P
55 mg/dL °ls} TE=E Ao dAdstA] XYk
o]F AR AT AE (CARE study)™ sevelamer
9} calcium acetate® H|iLA] F PEES calcium
phosphorus complex®] 74+ calcium acetate”}
sevelamer Rt U &¥Ao|ttal Hietrh gl
Transient hypercalcemiai= cacliumTol A= 16.7%
ol A sevelamerwol A& §Ith F83 F hy-
percalcemiat IV vitamin DS AFE3F Ehxjol| A gt
gl Aotk CARE study A3 o] A7}
T AE vlaek FU3$ prospective, randomized,
double blind study® K/DOQI A ZeolA Af-3t
serum P, Ca x P product® target level> seve-
lamer®.t} calcium acetate”} © EA YERSE

o]% A& % Three year Dialysis Clinical Out-
come Revisited (DCOR) studyollAl& 5 7FA] <FA
2 A8 F9 #AelA mortality and morbidity S
Brrededl F 7HA oRAZE Wk AdE Ko
calcium acetate 2T+ sevelamerE Abgdjof dri=
ol2A 2AF AN EaATHY. waNAe A
oA Q1 AFAZ calcium based binderg A 3l
of dpa FAslE ol whgaRE At A
calcium based phopspahte binder® AM&A] ©]Zl¢]
coronary artery and cardiac calcifications ¥€2.7]
A3 deathol g riskE S7MA71E o8 o
A7t Bl ot ofdl FAHAE E e}
3 calcium based phosphate binderZ AMg&ajof &}
T olfre ®Be A7t FAgES JF A=

ki

-

sevelamers €8l ¢low o}z& oral calcium
intake”} vascular and cardiac calcificationS mo-
dulatest= SA7F gEbsta ofe G A7t cal-
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il

cium based phosphate binder?] <HdAd¥} F 3}
AF7FskaL 1o sevelamerZF il H]golgl= FHo]
o} vk 0 AFAZ calcium acetate U= se-

velamer 59| non calcium binderg AR&sfoF o}

o

1 Fgeke o] Calcium based phosphate
binder?] Al&o] sevelamerel H|3] progressive
coronary artery and aorta calcifications +%A]7]
wd #shs o8 A7 A HE Ba FHa
i gathd 314k 83 Jokdk calcium Fo7b
vascular calcifications FXIAIZITHL L&A 7]
iZolth E3 calcium salt® HAsHA FAE 4
Ue EHE A-Y F Adv WS bedside test’}
$le™ serum calcium X% calcium balance®
HredshA] ekethe Abdelth weEbA] calcium based
phosphate bindere #4& Al&E dlF-E9] 32t

ol ARgS FsfoF drba Fgeta ik
ol ZstH| ALZAl EMIA

Calcium A #9 A8 F9%¥ calcium®] co-
ronary arterial calcification®] developmentE 31
A 71= Aot 2#uh advanced CKD#ArolA 3}
T}t cardiovascular calcification®] <1 o}# ¢k
As w1 ekgren nrh o A7k Bash’
Cardiovascular calcification< 12 7}4 factor’}
Z+-2-3t} Treat-to-Goal study’d sevelamer Ab-&
©] calcium acetate AF&<toll W3] coronary and
aortic calcification®] Z&e] &tk wwata gu®
F o= Chertow %S°l CBPBAME2Z <Ig oral
calcium loading®] F2%8kx}ollA] progressive coro-
nary artery and aortic calcification® ##o] it}
i wBauEth ey vE o] AtelA o]
Aol BarE o Ao Wl A7t Qlo] o
g AMdE SAstAl sb7] fsiAE vascular
calcification ¥ ##H¥ o] 7pA] AAE s &
OzlEl  AFEAF oA e 4 Qo o) A
TA37F Y27l A7kA= serum Phosphorus, Ca x
P product &4l ¥ =z a%= 170 se-
velamerE 41%.3}3 calcium based phosphate bin-
derg WHY= AL A7) AdZxelr), 1Ev hyper-
calcemia®l 7Fs8< #A&AI717]1 $18te] K/DOQICN

A& AHE3FE caclium® ¥ elemental calcium %

i

< 2000 mg/dayes =R TEZE @asta 9l

Wowe ek calcium levelS a7 38 K/
DOQICIA = dialysisEHAtoll Al hypercalcemic (se-
rum Ca >10.2 mg/dL) or PTH level °] 150 pg/
mLo]3kl #x}e A= calcium phosphate binder&

AgalAE erTh FAsa gl

HZ3 Bgd 32 v Bg dAe ofdy
RE FASAY] 25-50%%e] ©]E guidelineel A
g sEE fREE Joh oA ;e EFE F
123 A77F A8 olfE IR =& wa 4
AHEA, 28 FHEE Folop Yoz g

binder inefficiency,refractory disease state©]th.
A AHE-FQ sevelamer™ calcium acetatedl] H]
3 ok 67t BT HIEEAE AAbete] 317t
sevelamer’t AF&-57] 984 K/DOQIZF A4 &
serum P, Ca x P productdl thd &7} calcium
acetate®?} W3O i, FAEAte] JAEF AN

o #3t sevelamer?] o] Elx|ofof st}

3= A2 high dose calcium
based binderZX calcium acetate®= % ¢ F&=
Zae] ARl kAR ARG HYTh AT Y

o2 WAg 4 9= hypercalcemia’l metastatic
calcification® cardiovascular mortality$} morbi-
dityE® 271 A7tk B3 Haoic) weba] &34

9l non calcium, non aluminium based binder <

¢

Muko] Aoz Faste] dA F 7HA FATE A
4Zolt}. Sevelamer hydrochloride® ¥% caclium
7t flo] dF A8 marHoz ARk 18y
AEFS E&EoF s7] Wil 3o &g xe &

=]
] acidosis® FEAI7IE Al @3
A7 ¥ FQ3Etth Lanthanum= £3-4 0]
=7F £& ofAolt) I AV 9 FE
—

S R84
FAAZ = 0o bonedll AZhst

X
2L o SLoofy
ofs

e

N

B OS> R =
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