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Table 1. Patients’ Clinical Characteristics

Characteristics Before Within one year after One to three years after
CAPD (n=101) CAPD (n=54) CAPD (n=63)
Age (years) 54.31+12.6
Male/number (%) 58 (57.4) 26 (48.1) 36 (57.1)
Body mass index 222%+29 234+38 254%+19
DM (Type 2) (%) 61 (60.3) 37 (68.5) 9 (61.9)
Hypertension (%) 91 (90.0) 49 (90.7) 59 (93.6)
Previous cardiovascular disease (%) 30 (29.7) 14 (25.9) 17 (26.9)
Cardiomegaly (%) 70 (69.3) 28 (51.8) 1 (49.2)
B —blockers (%) 28 (27.7) 13 (25.5) 35 (55.5)
Calcium channel blockers (%) 62 (61.3) 31 (60.8) 41 (65.0)
ACE inhibitors (%) 30 (29.7) 17 (31.4) 1 (33.3)
Digoxin (%) 6 (59) 1(1.8 1(15)
Corrected Ca (mg/dL)" 83+0.9 94+1.2 96+0.8
Calcium X phosphorus T 450+11.8 36.3+14.5 437164
Hemoglobin (g/dL)" 7516 92+17 96*15
Albumin (g/dL) 31%05 3.0£05 3.0£0.7
BUN (mg/dL)" 875+355 425%16.3 51.0+17.3
Creatinine (mg/dL) 9.1%6.0 6.829 10.3%£4.0
Iron (ig/dL) 57.8+356 79.9+325 65.31+30.4
Ferritin (ng/mL) 242.01+208.8 402.0+506.1 304.5+250.5
Potassium (mEq/L)" 5.7+5.1 40+09 42%07
Bicarbonate (mEq/L)" 17.0+46 257+3.3 253+3.1
Intact parathyroid hormone (pg/mL) 130.6+105.1 177.9+238.3 175.9+251.5

Note : Values are represented as means =SD or number (%).
Abbreviations : CAPD, continuous ambulatory perltoneal dlalyszs, DM, diabetes
p<0 01

converting enzyme; BUN, blood urea nitrogen; “p<0.001,
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Table 2. ECG Data for CAPD Patients at the Baseline, within 12 Months after CAPD and One to
Three Years after CAPD

Parameter Baseline Within one year after One to three years after
(n=101) CAPD (n=54) CAPD (n=63)

QTc max 452.7+32.1 468.2+37.8 452.8+30.7

QTd 685%21.3 78.29*36.5 74.8+31.4

QTdc 76.1£279 90.4+41.2 84.0+£39.72

Change rate of QTd 2.20£10.39 0.57+1.59

Change rate of QTdc 3.18+11.00 0.67+2.09

Note. Values are represented as means =SD. We did not compare the mean of the ECG data at each of the
three time intervals because it is possible statistically only by paired t-test.

Abbreviations - ECG, electrocardiogram;, CAPD, continuous ambulatory peritoneal dialysis;, QTd, QT dis-
persion;, QTc, corrected QT interval, QTdc, corrected QT dispersion.

Table 3. Analysis of Serial Changes of ECG Data, QTd and QTdc with Paired T-test

Mean Std. Deviation 95% CI of the Difference p-value

Baseline/one year post QTd 8.66 31.55 0.57-18.12 065
one year/one to three years post QTd 2.88 28.10 -9.53-15.37 648
Baseline/one year post QTdc 12.50 32.68 2.32-22.45 015
One year/one to three years post QTdc 5.65 41.53 -11.78-23.28 523

Abbreviations - ECG, electrocardiogram, QTd, QT dispersion;, QTdc, Corrected QT dispersion
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Fig. 1. Comparison of QT dispersion and Q7Tc dispersion among those
from the baseline until one to three vyears after CAPD. The closed
circles represent the median value of QT dispersion or QTc

dispersion.
£ YehA &9kl (Table 2, Fig. 1). Al 7174 2A) (r=0.530, p<0.001). ¥xk olujz} EubEx Az}
M2 paired t-test® T EAE B AdA = % 19 W9 QTdE EHFA AlFF & 1-34d Aol 9]
QTdc¥ EIFA A2t o] 454 &l 23] QTd¥ BAACZ {3t dABAS Bt (Fig.
9 S7HE RS ¥ (p=0.015) QTdS & olEs Hol 2B).
2 ¢kATH (Table 3). & HHFA Az dzp $=2 QTdc®= QTdZ wh7pxA2 Bulexd X8 Hz}

QTd % QTdce 2 &4& wolx| gokrh U A F 1d el QTde MlaelM ol g

Al 713E Abele] QTd 2 QTde ¥l £4 24 A3dAE B3 (r=0523, p<0.0001) HEF4 A
3 BEEA AIY de] QTdH HHEA AE F1d 1'd W QTde3t 1-3 Atel€] QTde= A4
el QTdel Mz e ZadAs Bt (Fig.  °l =3kt (r=0.577, p=0.012).
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QTde] ¥s& (RR=1.038, p=0.020), EH=HF2] Az}
% 19 U9 QTd (RR=1.013, p=0.008) % QTdc
(RR=1.011, p=0.003)% QTc max (RR=1.015, p=
0020t o] AAER thiF BAS A A3
%, T, QTde W&ol FAXHLE fold o5
AAtZ EAEJTE (Table 4). QTdel W3k, QTdc,
83 QTce max?rolE multicollinearity 7} =218}17]
g Zel QTdel ¥3sk& vi4l QTd, QTde 18] QTc
maxE XFete] BASIAI 1 AR HEA A%
< 199 QTd (RR=1.012, p=0.007)7} QTdc (RR=
1.011, p=0.006)¢] A AFEES] SHA o5A=
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Table 4. Multivariate Analysis of All-cause Mor-
tality (Cox Proportional Hazard Model)

D" RR 950% CI for RR

value
Age 001 1.096 1.039-1.154
DM 003 6.474 1.877-22.386
Change rate of QTd 005 1.055 1.017-1.097
(msec/month)
Cardiovascular disease .579 1.340 A479-3.753

Abbreviations: QTd, QT dispersion, DM, diabetes
mellitus;, RR, relative risk.
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o] QTd® Tg FAHoR Fo3t SRR &4
] JTh (RR=1.019, p=0.010). Kaplan-Meier AJ&EE4]
AAE HA APGES B 2L v|FEeR F A

o2 vy vast A7 QTd ¥Wsh&o] 22 msec/
month©]&}el Fxj W AEgo]l o TR (p=

0.017) H954 Al 5 1439 W9 QTde]l 78 msec®]

3lel FAlto] 78 msec ZIEHE ARl Wl A
AEAA ApTEo] EAHCR FostA @ttt (p=
0.008, Fig. 3B, 3D).

5. QTde| disiKzel cAzkEl QIX}

g Ay AdEaAA Z3e] wE
(=0.019= Auldl (p=0.039)7} FAHSZ {3t
584 QTd WHIEe A% Az FAHA
(Table 6).
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Table 5. Multivariate Analysis of Cardiovas-
cular Mortality (Cox Proportional Ha-
zard Model)

- 95.0% CI for
V;)lue RR RR
Age 034  1.149 1.011-1.305
DM .037 14.730 1.183-183.377
Change rate of QTd 007  1.088 1.023-1.158
(msec/month)
Cardiovascular disease .790 1.334 0.161-11.082

Abbreviations - QTd, QT dispersion,
mellitus, RR, relative risk.

DM, diabetes
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Fig. 3. Kaplan-Meier survival graph predicting all-cause mortality and cardiovascular
mortality of CAPD patients above and below the mean of changes rate of QT
dispersion (QTd) (A, B) and the mean of QTd within one year after CAPD (C,

D) with log-rank test.

- 956 -



fo] 1)

3]
o

e

p
L

|

X

1

19 W QTd® 1-3d Abele] QTdS HlaLskAtt.
QTde]

whela Hul=x Z17F QTdel T

1.117-13.220
0.343-12.855

.019

: Serial Changes of QT Dispersion in Continuous Ambulatory Peritoneal Dialysis Patients —
.039

Beta p-value 95% CI for B
0.323

Cardiovascular disease 0.288

Table 6. Risk Factors Associated with the Change
Rate of QTd

— Sang Choel Lee, et al.

Cardiomegaly

WE o A NE gy wmeExT® O EMT EMYYTEHT LT
e JdEFgER TEA oM BRT GgEXRUEHETN 5L ®E LN
o o R I I R N M R G o o B SR
<@ 9 = s AT N F e AFE FOE D
T =y G T b:x i N = 8 = 'R T 5 M
- — TE o ﬂmﬁL m =7 K Ur%ﬂluTﬂ%o»
X N X o] &% x o - 4wk S & R A - T« A oy
WA T WIWT T BodTE T g ho xS ® & Mo
B 07211_.,% Vo Tr = _— B
Hl.lré‘ dr o o0 oV X B %o x B oo X0 o W T e e
- ) o — o 0 < X 2| NE R = = 2 ot
A m X Tox oo L w o W= e AR R T w3
Ph Ty Siwmdw® gl SwhHERPEITE Y
)| 0 ]] ™ _\)O‘I{ Jl_l —_ —_ ,Jlﬁ_]
B ﬂ%%wlﬂ Mwmﬁgo%mm.ﬂm_n mrﬁﬂkumAaL%mume%wr@
T TE S LT e X E R
N %Wﬂ&oi o%mmuﬁ__/.ﬂ'm}ﬁmvmw.me%M@W@M%V%ﬁ_ﬂﬂﬂ
W oor A i o R N oo F QO % ml wm oD —
R LA I B S LTRSS P
) —_ oyl A — . T )
Yo = _LTw?® R TR R SR T - S
Mg ﬁmﬁ%m%%ﬂwﬁm%&%ﬁﬂ%wwﬂ_m]xﬂAimHoﬂmuﬂmazdﬂ
o] = Lo o X %o o ﬁemlﬂLl‘_SVQﬂﬂoA al = =
w UG N ok [ W ﬂu W N S W o T T
ey TriEw s ¥meAaPitopag. —reL PR ¥aagelx
% o %Iﬂ@oﬁHﬂ%ﬂ@mﬁﬁﬂmuimﬁ%mﬁﬂdﬁ@%%%@.ﬂ%
2o o) X ERRt —_— -
o@m.Eﬂ%ﬁ?ﬁmwmmﬂeﬂ%ﬂzmﬁﬂm%%%%ﬂAﬂ,ﬁﬂ_yﬁ
ROTEWopgwr TCd ST T Swwg ST RE A 0
Mo & T T FHFog PTHARITIP ®T oHEPTood TP T T
HRTIRXBETITE The T H XRPEFRIFPPEFTRET
RV GTEE L gy RINMY WET Y ROH T L
Pl mo oy kEPT g g Py By e TP
o T oA A o = ,
5 PE L T xTILTETE T oM MT o ETHoﬁAﬁmﬁﬂ%%tzﬁ_:
3 oy T8 = dToMWﬂﬂﬁTgﬂ ﬁﬂﬁ%}iﬁﬁﬂﬂr%%lﬂ
N o P == wﬂAT?Qﬂ;__oP T o R g M7J%ﬁ%“%mﬁﬂ
e TR e T Erog Py PV __Li%QMmrui hEE T
g T o oa gk BT =oE Ao o < A W TT o 3
S G e GG P X T n W == T
P o amRs T o RlraL Ty wg M gR AN ety g
5 2 °O L ° 3 T K No ol RKOBE oy o~y HT )|
S N _ oI ITENgle® s P F W O EEE s —
- e L T O R TN R %iurmim_umur«mwm T oz
c O N — X ol -a s X " B — X L= = T
S L o ms Ik o tgdadTal fdeTIS_oEeETEa
@] T = T oy - 0| T — o < X
N . x < 0 o W o 5 = xLlA1FLHH@ﬂLL;oT
o ., ® D oz T KT m o T P X FTUTEE LT
= o o M W BT om o = F g R SRSl S R o A xr
S MR FEgara. 2 ¥TEIT X BFX X RKagp =0 %
- TR P g 2 TP P g ®e ogw T o
2 TLTTRET T Y g2 E o T % <k
T N o M VIR A~ ST
2 i o B G W [ o X
3 PHIrmaxws,y TOoORTE NI o4 mE ok W uw
I N A M I A S e I R P
S @ E s P o g®rd NN A yaa o Vg Ty WO
S mMHpm TR TMATR O FTHETRTRN N OT XD

s}

2 4y g’ B A

R

kel
T

9] H]

B

o viehd QTde)
A7 ol 4

5
5
AL /q]

L
L

[eX Xe)
1o

H7E gl Aol Mg we
HlEl7h QT weld sde.

- 957 -

B

=

| 34 =2 ZAoz 7

L

<2 QTde

H71 A

el etelzl vk gich webA 2 Aol A

pE RS



A4 mass indexE & F §IAthE Ho] ol loH
Rk

ek dEF

dz 7

e o
o
=2
>
a=)

}1_'4
i)
rlr

>
oot
=
il
oft
2

= = =
AHoz AudE Z4L QTde) Wseel o
WAEA Fol @ 75_4% u ek

qgu}% 7 ELlQTdOJ%
7 AFAAS BT Aude 2 dAA AL
Wool wiE AedAle] WAF o]Fel QTdol
O FhEE ez ged 9 od wgel &
=Zo] Eukyl Aol ¢ Felsivia dFE A
. .

38 wolE olft BuEAL AYss] Aol A
4, A7) A 2en A9 Fv oz 8 QTd
of JF2 W  Ax dFE AP weshsle
P57 WEon F5Hth 4 So) Audst QTd
& A4at Fo AA= BAHAEY Bl £4 A
of Ato] Z7he el grkA Auleizh e 5
93 QTdE EF FFL We + 7] ot

o Wahgel FEsgevl QTd W
gl dsh o AP ABYL A Qolae F
e AR, o g

W& (Table 4) ¥ A¥HA AMEE (Table 5)& 2
gate Sy AFdAR urb Atk QTde]
Wakgo AdS VEeR F AT oR vy 24

& Al A= QTde Wshge] Fasd 83 F
Atks AS #Ql & 4 QAT (Fig. 3A, 3B). 1
oo BuEA Az 1d W QTd% HA AFEE (p=

0.007) 2 AdIAA AFTE (p=0.010)2] FTAXo=Z
fFolgk 213AAA AL 78 msecE Vo E F AT
o2 i+ Kaplan-Meier AEEANAE F A}t
kol f-2]8 o]zt BelE Tt (Fig. 3C, 3D).
B oA AgtdorE AeA Aol ofy
(e}

H o1 = o
= ARAE Fu ARES 24 }717} CEE q%
4 e = 7 Sdrh SRt AdEeAl (selection
bias)E Z°17] Y& diF-we IAES EIATE
7] wEo] avkE 71 7|7 ¢ AdE @x)
Bkt

a8 o]#3 At E BE3En AA7A =
sREA gl A QTde] 1429l Wal 535 Huls

4
A AFE QTdel WEE BAF A7)
A4 o AFIE AAbsHE Aol BE AR Bu

301;-& Z] A o

=
)
rlr

L E o o

N
2 2 oo o
i
e 2

o -
f
x
o
it
FFI
e 1
Y
=2

Fxold QTdel WAE Fge
9 QTdel Wahaol Fad AA ARE @ AL
AES AGAFEA FaF uvt gdekm 2Aje)
oA Qe BAEAE BAL B Al
Ash fAstel AviE TR Bad
53] Jlzel A¥nAABe] FuE A

AFHow Aok stTh

PN xR
N

=4
[e]
ek

I

H o o=

o

1 9

=

2
an}
Ho

= Abstract =

Serial Changes of QT Dispersion in
Continuous Ambulatory Peritoneal
Dialysis Patients

Sang Choel Lee, M.D.", Seung Hyeok Han, M.D.T,
Jeung Eun Lee, M.D.", Soo Young Yoon, M.D., Ph.D."
Beom Seok Kim, M.D., Ph.D."
Shin-Wook Kang, M.D., Ph.D."

Ho Yung Lee, M.D., Ph.D."

Dae-Suk Han, M.D., Ph.D."
and Kyu Hun Choi, M.D., Ph.D."

Department of Nephrology”, Kwandong University
College of Medicine, Myongji Hospital, Goyang, Korea
Division of Nephrology f, Department of Internal
Medicine, Institute of Kidney Disease, Yonsei
University College of Medicine, Seoul, Korea

Purpose: To evaluate the changes of QT di-
spersion (QTd) in CAPD patients serially from the
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period before the initiation of CAPD until several years
after CAPD, and to find any associated factors.

Methods : We performed a retrospective cohort
study with a total of 101 patients who initiated CAPD
between 1990 and 1996. All data were recruited from
the patients’ medical records before CAPD initiation,
within one year after CAPD, and between one and
three years after CAPD.

Results : QTd and Corrected QTd (QTdc) values
after CAPD did not show differences in the paired t-
test of those before CAPD and within one year after
CAPD. There was a definite correlation between the
QTds before CAPD and that within one year after
CAPD (r=0.530, p<0.001). In addition, the QTds from
within one year after CAPD showed a correlation
with those taken from one to three years after CAPD
(r=0.487, p=0.019). Upon analysis of all-cause mor-
tality, the change rate of QTd after CAPD initiation
was revealed as a predicting factor along with the
QTd, QTc max, and QTdc within one year after
CAPD (RR=1.055, p=0.005). The change rate also
remained a predictor of cardiovascular mortality (RR=
1.088, p=0.007). In a multivariate Cox regression, car-
diomegaly and previous cardiovascular disease were
revealed to be independent factors for the change rate
of QTd.

Conclusion: QTd in CAPD patients did not
change after initiation of CAPD, and the change rate
of QTd after CAPD initiation was revealed as a risk
factor for both all-cause mortality and cardiovascular
mortality. (Korean J Nephrol 2006;25(6):951-960)

Key Words:CAPD, Cardiovascular mortality,
Corrected QT dispersion, QT dis-
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