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ABSTRACT

Background: Multidisciplinary team care (MTC) is a collaborative approach to treatment plan and ongoing care. We aimed to
evaluate the clinical effect of MTC on the regulation of chronic kidney disease—mineral and bone disorder (CKD—MBD)
complications in dialysis patients, Methods: This retrospective observational study was approved by the institutional review board,
Among patients who have undergone dialysis at admission, the patients admitted to the nephrology ward were allocated to MTC
group, and the others to usual care (UC) group. The MTC group had collaborative care by nephrologists, nurses, pharmacists, and
nutritionists, The endpoints were the regulation of corrected calcium (cCa) and phosphate (P), the percent of patients in target level
of cCa—P product (cCaxP), and the prescription rate of non—calcium based P—binders, Results: A total of 163 patients were
included from January to December 2009. A significant difference was shown in the percentage of patients in target cCaxP level at
admission (MTC vs, UC, 81.40% vs. 91.67%; P = 0.038), but there was no significant difference at discharge, During admission, the
cCa and P levels of patients in only UC group were significantly changed., In addition, compared with UC group, patients in MTC
group were more likely prescribed appropriate P—binders, when they had higher cCaxP levels than 55 mg?/dL? (P {0.001).
Conclusion: It was found that MTC had beneficial effect on improving the regulation of CKD—MBD and the appropriate phosphate
binder uses. Therefore, application of the MTC is anticipated to enhance quality of clinical care in chronic diseases.
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Table 1. Patient baseline characteristics (n=163).

MITC ue P-value
(n=100) (n=63)
Age, yearf 57 (20-85) 62 (18-88) 0.082
Gender: male, n(%) 51 (51.0) 42 (66.7) 0.053
Hospitalization, dayi 12.6£11.08 13.9+£16.59 0.528
Ly:r:ozfio?;glsy,s?(%) 67 (670) 49 (77.8) 0.116
Duration of dialysis, yearf 6.07+4.88  5.60+4.31 0.531
<5 years, n(%) 56 (56.0) 33 (52.4)
5-10 years 28 (28.0) 20 (31.7)
210 years 16 (16.0) 10 (15.9)
Etiology of CKD, n(%) 0.737
DM 35 (35.0) 26 (41.3)
HTN 10 (10.0) 6 (9.5)
CN 24 (24.0) 12 (19.0)
Interstitial nephritis 7 (7.0) 1(1.6)
ADPKD 2 (2.0 2 (32)
Obstructive uropathy 1 (1.0) 0
Others 6 (6.0) 5(7.9)
Unknown 15 (15.0) 11 (17.5)

Tmedian (range)

fmeanzS.D.

ADPKD, autosomal dominant polycystic kidney disease; CKD, chronic
kidney disease; DM, diabetes mellitus; HTN, hypertension; GN, glomer-
ulonephritis; MTC, multidisciplinary team care; UC, usual care

Table 2. Difference in proportion of high corrected serum cal-
cium and phosphate product levels at admission and at dis-
charge between two groups.

Mrc ue P-value
(n=129) (n=84)
At admission
cCaxP (mg?/dL?)t 40.21£17.81 35.62£1322  0.044
>55 mg?/dL% 24 (18.60) 7 (8.33) 0.038
At discharge
cCaxP (mg?/dLl?)t 39.95+1488  38.13+13.15 0.363
255 mg?/dl%; 20 (15.50) 11 (13.10) 0.626
Tmean:S.D.
In (%)

MTC, multidisciplinary team care; UC, usual care
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UC, 18.60% vs. 8.33%, P =0.038), |9 AHlA = F 7t
§2ol3k =Jo)7} AUATHMTC vs. UC, 15.50% vs. 13.10%)
(Table 2).

A Al MTCH UG BAFE9] cCas} P &% S vl

9.15+0.91 mg/dL7} 9.1940.78 mg/dLE
o3t 2Jol7} gllont}, P F TollA] 742t 4.40+1.89 mg/dL}
3.90+1.42 mg/dLE  UCTOA  fFolstAl  SEdth(P =0.029)
(Table 3). EY A] cCas MTCEH UCTIA ZHt 8.98+
0.80 mg/dL7} 8.89+0.64 mg/dLZ -]+ x}o]7} 11, P &
3t 4.44%1.57 mg/dL#} 4.29+1.43 mg/dLE F oA f<J3k

Table 3. Difference of corrected serum calcium and phosphate
level at admission and at discharge between two groups.

At admission At discharge Difference  P-value

MTC (n=129)

cCa (mg/dlf 9.15+0.91 8.98+0.80  -0.17+0.80 0.018

P (mg/dL)t 4.40+1.89  4.44+1.57  0.04+1.76 0.799
UC (n=84)

cCa (mg/dl)f 9.19+0.78  8.89+0.64  -0.30+0.76 0.001

P (mg/dL)t 4.44+157  4.29+1.43  0.39+1.10 0.002
TmeansS.D.

cCa, corrected calcium; MTC, multidisciplinary team care; P, phos-
phate; UC, usual care
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Fig. 1. Changes in serum corrected calcium and phosphate levels during admission between MTC and UC group.
Ca, calcium; MTC, multidisciplinary team care; P, phosphate; UC, usual care.

z1o] 7} S1ATHFig. 1).

ololl W} YAVt T cCas} P o A3l Alalet 4
I}, cCad P Aol HIs) MTCZ} UCTIAM B9 A 242t
0.17+0.80 mg/dL, 0.30+0.76 mg/dLY+E 7Haslglon, 1 =}
o7} BASA o2 §-9J5I9tHMTC vs. UC, P=0.018 vs.
0.001). P= Y717t 53t F FollM 2% S7181 00, 53]
UCTNME 49 Aol B8] 0.39+1.10 mg/dLYHE S7}s}e,
F] g 2po] S HATHP = 0.002).

-

A o2 AIR

=2

A A1HE vIRsle] JY7IZE F9F cCaxPo] 55 mg?/dL?
ool = AlHlA -G < AYA ASES LS

wf, Z-R1EH Q1 A3A FoE-2 MTCEAlA 66.67%, UC
ToA 17.86%=2 MTCTA F-ol3kA] =3k tHodds ratio,
0.018; 95% confidence interval, 0.006 to 0.059; P <0.001).

=t

NI,

YSke
~

f
=
r2

£ A7 degAollA MTC] 34 A=
T, MTCE 2 SHEMTCH ) 7189 A8E FAI%
AE(UCT PN BI3) cCast P wx2] o] & & o], MTC7}
FA48 v 3xle] CKD-MBD 3433 &gl 37840 %4
R = e 7‘-—1*"]’_3‘ EE3I3). ol ”Vé%’%“ﬂ 3xte]
et S X MTC9] FaEAS A

=
=

[e
¢

‘]E Z

-

T % 9131, cCadh P 2B S A1 AN BNE Frshal
o JBTAT WAL aPPATHE FEANN PIopitel T4
4

S MTCY] §a43S AN 4= g}
AL Al-NA cCast P, cCaxP 2|7} 916l &3k
A= 9] Hlg-o] MTCTol A F-2)8HA] w3 Ur B Aol
MTCFT UCTo A cCas} Po] AAE Y2 22 HlSd 2}
o7} SIEH], o] MTCE 3x150] 47|17t & A-3l oF
= /\P%ﬁr W dee] £ 0 F CKD-MBD7}F 1 2 24
Fx o7 cCast P Fxo W3S £33}
Ei— ELH cCac 7 ?LOM o3t HskE Kol x| FSkAREP F
UCTllA Je7IkE &<t frolalAl S7ketaint. 53] P
o] 2-L YAZ HAE T3l o]FoIREE, MTCaollA P
7O & 2AHATE AL, HAIE T8l AEsHA #
HATE Ae HAFT). HIE Ygedrizio] gol 7AW

she A ZBkslon, UCTlA P 529 771%1—49}

-
-1

S7tgo 2 w|FojHo}l UCT BAE0] zwm 1918 3% p
T2 5712 o]212 Q] CKD-MBD7H 733 $130] & Ao
= /sl & 4 Aok

CKD-MBD2] 24 9 A&#A Al i SH A= cCa
e P =57 M3lHtR= cCa2l PY F(product)e] 83+
SRt Ert. B AFexe dY AIERE] cCaxPrt
55 mg/dL? o)l FA50] MTColX FeJaiAl Bakort 4

7t Bt A3 o5 Ao g B ARME 7 gk

Zol7h A Ayl Hagk  mpe} o,

71



322 / Korean J Clin Pharm, Vol. 26, No. 4, 2016

1.0 }
0] 7kl A7kt A&E B A8 ddoz Qs
AFES Fole A} HEE P slol=aRldE o]#dh
WP FelA dgro] TFEA 2 1 AFAZ JANAE S
=g Askar ok A ATl MTCToAE
cCaxP > 55 mg?/dL? A FolA Z<5-RI1EH- 2 2gAIE T
gk Hlgo] FrofatA Egkor, olejgh okl A ARRCR
Q18] cCaxP7}-Fo3hA &Aooz 2-g 7o 2 ®Belt)

E A7 A= Q ok, MTCF §43k219] cCa} P 24
ol S22 FEFS HIXIH, 2-sH AlFellA A3k ofAl] W
740 Zte] CKD-MBD i 9 250l 37} 35 A
35Tk, olggt Avfe 71| e AqEe] Ayl dAst
= 733 BRlth YT SAjol| A T4 - MTC| A
FARE0] T4 AJF A] cCadt P FE 2ol & Hg o )
MTCel #Foidt 357t S71ede= Gyt = et &
OE drere AT 3AE o= MTCE Algg 4
3}, oFE0) @8 9 d-go] 7rAshar o] = Qe Y7ty T
9 o|gH|go] gt AAE Aot oy A7 ARES F
A2zl MTCP} -FrashH, 53] oFeays defshal =4
she ] YAFerate] ogdo] Faghs AlAlgHT

£ AT ARE R A8 AsiMe et &
SIS TEfslof Sttt AA, B At 34 vla, B
T2 DA A8l ojx CKD-MBDE] fjgalle] & 7

r2 rlo

3

Aol = AT e Pi=s}t 22 FH FE ilnds e
EHEo|my} 2o oFE] A7 AR, AU o5, £
I 22 IAES BAIBHA] EolRoermz B ATe 34

Ao A A 27} S 4= AATE A, 2 Aol A cCas} P
x| 24 AAE 1 AFA, HIER] D 59 AE st
e, AR T4 Ao Fajde] FH9} TN,
FAFgo)| M= cCadt P 57t 22k ¢ ok 28U 9
A Al MTCS} UC 7 + 84} S04 B9 FR/e gt
zpo)7F YL, FA7ITIME fofdt zto)7) gllena =
20 & Qg F#3t Apol& AA s Ao F ol 4 Ut Al
A, B d7e A A7 U cCadt P EEe] 2 3
ERRS v, FAFRe 24 o|xd FAPHAERIS e AE
A FEF] wEIe] BAE WIAE X3 wEbd
MTC7} cCa} PO] 22 Q13 A B A S HAE L A}
wEe] Al Uist F714 #AATE 53 MTC7} 4
o] AEE H o3 mXe dF FFH disk Hrpt
2 a3tk

i

o2

rhu

o]

—

2} A9 Al
|2 CKD-MBD

o

fu
ro ol
<

o

T
-
Fegel 0e PIZRY ohIe P, T, HBW

WA 5 g age] Azl YR Felg MTC

7F =35 AL, ololl thgk veket AR dy-se] A5k
71E 71t gt
UAfel 24

B ATE SR ANgREde] Ry gl R&D A
J(@THE HI13C0731)2] A7H] A Do 2 =S

10.

11.

12.

13.

. Makowsky MJ, Schindel TJ, Rosenthal M, ef al. Collaboration between

pharmacists, physicians and nurse practitioners: a qualitative investiga-
tion of working relationships in the inpatient medical setting. J Interprof
Care 2009;23(2):169-84.

- oPgT SR oprtel | olw dgkwt F4ds} b T Kor Soc

Health-Syst Pharm 2008;25(2):89-95.

. Yarnall KSH, Ostbye T, Krause KM, ef al. Family physicians as team

leaders: “time” to share the care. Prev Chronic Dis 2009; 6. Available
from http://www.cdc.gov/pcd/issues/2009/apr/08_0023.htm. Accessed
December 18,2010.

. Carter BL, Doucette WR, Franciscus CL, et al. Deterioration of blood

pressure control after discontinuation of a physician-pharmacist collab-
orative intervention. Pharmacotherapy 2010;30(3):228-35.

. Carter BL,, Ardery G, Dawson JD, ef al. Physician and pharmacist col-

laboration to improve blood pressure control. Arch Intern Med 2009;
169(21):1996-2002.

. Carter BL, Rogers M, Daly J, et al. The potency of team-based care

interventions for hypertension: a meta-analysis. Arch Intern Med 2009;
169(19):1748-55.

. Kohn LT, Institute of Medicine. Academic Health Centers: Leading

Change in the 21st Century. Washington, DC: The National Academy
Press 2003:65-76.

. Institute of Medicine (US) Committee on the Health Professions Education

Summit; Greiner AC, Knebel E, editors. Health Professions Education: A
Bridge to Quality. Washington (DC): National Academies Press (US);
2003. Chapter 3, The Core Competencies Needed for Health Care Profes-
sionals. Available from https://www.ncbi.nlm.nih.gov/books/NBK 21519.

. Block GA, Hulbert-Shearon TE, Levin NW, ef al. Association of serum

phosphorus and calcium X phosphate product with mortality risk in
chronic hemodialysis patients: a national study. Am J Kidney Dis
1998;31:607-17.

Hruska KA and Teitelbaum SL. Renal osteodystrophy. N Engl J Med
1995;333:166-74.

Martin KJ and Gonzalez EA. Metabolic bone disease in chronic kidney
disease. ] Am Soc Nephrol 2007;18:875-85.

Blacher J, Guerin AP, Pannier B, ef al. Arterial calcifications, arterial
stiffness, and cardiovascular risk in end-stage renal disease. Hyperten-
sion 2001;38:938-42.

Haydar AA, Covic A, Colhoun H, ef al. Coronary artery calcification



15.

17.

18.

19.

20.

vd|E &

and aortic pulse wave velocity in chronic kidney disease patients. Kid-
ney Int 2004;65:1790-4.

. Melamed ML, Eustace JA, Plantinga L, et al. Changes in serum cal-

cium, phosphate, and PTH and the risk of death in incident dialysis
patients: a longitudinal study. Kidney Int 2006;70:351-7.

Noordzij M, Korevaar JC, Bos WJ, ef al. Mineral metabolism and car-
diovascular morbidity and mortality risk: peritoneal dialysis patients
compared with haemodialysis patients. Nephrol Dial Transplant 2006;
2513-20.

. Moe S, Drueke T, Cunningham J, ez al. Definition, evaluation, and clas-

sification of renal osteodystrophy: A position statement from Kidney
Disease: Improving Global Outcomes (KDIGO). Kidney Int 2006;
69:1945-53.

Unruh ML, Evans 1V, Fink NE, e al. Skipped treatments, markers of
nutritional nonadherence, and survival among incident hemodialysis
patients. Am J Kidney Dis 2005;46:1107-16.

Goldstein M, Yassa T, Dacouris N, ef a/. Multidisciplinary predialysis
care and morbidity and mortality of patients on dialysis. Am J Kidney
Dis 2004;44(4):706-14.

Pai AB, Boyd A, Depczynski J, ef al. Reduced drug use and hospital-
ization rates in patients undergoing hemodialysis who received phar-
maceutical care: a 2-year, randomized, controlled study. Pharmacotherapy
2009;29(12):1433-40.

Koechler JA, Abramowitz PW, Swim SE, et al. Indicators for the selec-
tion of ambulaory patients who warrant pharmacist monitoring. Am J

A3 P22 71 FABANA A | A0 QA 3323

21.

22.

23.

24.

25.

26.

27.

28.

Hosp Pharm 1989;46:729-32.

Manley HJ, Cannella CA, Bailie GR, et al. Medication-related problem
in ambulatory hemodialysis patients: A pooled analysis. Am J Kidney
Dis 2005;46(4):669-80.

Strand LM, Morley PC, Cipolle RJ, et al. Drug-related problems: their
structure and function. DICP 1990;24:1093-7.

International Society of Nephrology. KDIGO Clinical Practice Guide-
line for the Diagnosis, Evaluation, Prevention, and Treatment of
Chronic Kidney Disease-Mineral and Bone Disorder (CKD-MBD).
Kidney Int 2009;76(113):S1-132.

Sesso R and Belasco AG. Late diagnosis of chronic renal failure and mor-
tality on maintenance dialysis. Nephrol Dial Transplant 1996;11:2417-
20.

Levin NW and Hoenich NA. Consequences of hyperphosphatemia and
elevated levels of the calcium-phosphorus product in dialysis patients.
Curr Opin Nephrol Hypertens 2001;10:563-8.

Friedman O, Wald R, Goldstein MB. The impact of prior multidisci-
plinary predialysis care on mineral metabolic control among chronic
hemodialysis patients. Nephron Clin Pract 2008;110:c229-34.

Rasgon SA, Chemleski BL, Ho S, ef al. Benefits of a multidisciplinary
predialysis program in maintaining employment among patients on
home dialysis. Adv Perit Dial 1996;12:132-5.

Obrador GT, Arora P, Kausz AT, et al. Pre-end-stage renal disease care
in the United States: a state of disrepair. ] Am Soc Nephrol 1998;9:S44-
54.



