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Abstract

Background: Automated PD (APD) involves cycles of repeated exchanges where conventional APD (APD-C) is typically
set as the same dwell time and fill volume for every cycle. Adapted APD (APD-A) is a modified new method using a
short dwell time with small fill volume then subsequently using a longer dwell time and a large fill volume.
A few studies conducted by the same research group have found that APD-A might improve ultrafiltration (UF)
and solute clearances. Because of the limited evidence, our study aimed to compare efficacies of APD-A and
APD-C methods.

Methods: This study was a randomized crossover trial conducted in Srinagarind Hospital. The participants were
randomly assigned by block of 4 to the APD-A or APD-C group in the first 6 weeks and then continued with the
second 6-week period of crossover. The APD-A group was compared with the APD-C group on daily UF and efficacy
of dialysis. Primary outcomes were weekly A weekly creatinine clearance (CrCL) and normalized CrCL (nCrCL).
Secondary outcomes included UF, sodium clearance, phosphate clearance, and blood pressure control.

Results: Twenty-three patients were enrolled and randomized for the first 6-week period in the APD-A group
(n=13) and APD-C (n=10). The mean age was 61.1+11.8 years. Comparison between two groups showed the
APD-A group had significantly higher CrCL 48.47 (36.06-76.75) vs. 46.04 (32.23-61.71) L/week (median difference
2.43 L/week, P = 0.022) and nCrCl 53.24 (45.87-72.91) vs. 49.44 (37.94-58.15) L/week/1.73m? (median difference
3.80 L/week/1.73 m’, P = 0.02) and higher serum bicarbonate level (25.5+2.8 vs. 24.1+2.4 mEg/L, P = 0.01) and
hemoglobin (10.93+1.82 vs. 10.21+1.93 g¢/dL, P= 0.04). No significant differences were found of other parameters
and blood pressure control. No significance was observed of carry-over, period and sequence effects on treatment
outcomes.

Conclusion: The APD-A group had higher efficacy in CrCL, and nCrCL compared with the APD-C group. However,
no demonstrated improvement was found in other clearances and UF. Generalized use of APD-A still requires more

evidence from long term studies to support its benefits.
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seauLAa@eNluTSY (Un./A4a.), mean = SD 8.68 + 0.86
seaunaanlugsy (Wn./ma.), mean + SD 4.17 + 1.32
srauneayiiulugsy (n3u/ma.), mean + SD 3.61 + 0.63
N35UIRYEY KV, ., mean + SD 2.08 + 0.61
N5UIRATLETTRU Weekly CrCl (Bns/dUn1), median (IQR) 45.18 (31.10-82.11)
nsudRAsLeTiiiu Normalized weekly CrCl (Bns/&Un197/1.73 a1519tuas), median (IQR) 50.16 (37.11-84.56)
A5IRLAEY (ARS/dUAN1/1.73 A157196RS), mean + SD 60.39 + 14.5
nsvdanean (Bns/dUn1i/1.73 m1319uns), median (IQR) 28.85 (21.69-38.89)

nuIEkns): SD; standard deviation, IQR; interquartile range ( 25" _75" percentile), Kt/V,

creatinine clearance

; weekly KtV

urea ’ urea ’

CrCL;
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Usinanhenddlauavssosnandainelutosiosesou
wazsioTuveIngy APD-A Uangu APD-C uansly a5l 3
Feusunahentonuaiilaludosiesrefunazseviian
FarasdeTuresisasangulaifinuuandiseteitodfy

n9add TuvusnusunaielassuzIa1A1asosou
¥8Ingu APD-C anuunnsvegeiltdedidgiloisuan
MaaeslusouduLayIaUL1ITBINGY APD-A (P< 0.05)

M19199 3 USunanhenanalauasssesadesoukasiaiuraingy APD-C uay APD-A

USunawesingnanslauazssesinainaseu

37U (n=23)

nqu APD-C )
. ﬂ%mmﬂ’]ma”jqimiaiau (18.), mean + SD 1709 + 217
o SEUTIANANNUIYINETOU (UN9), mean + SD 128 + 16
* SuTOURBTY (59U) mean + SD 4.57 +0.72
. iwmajé'wlmﬁwymiafu (W19), mean + SD 576.5 + 64.5
o YSnahendslanamuasedu (Wa.), median + SD 7848 + 1746
n&a ADP-A
SOUEU 5
. ﬂ%mmﬁwmé’gﬂmﬁasau (18.), mean + SD 1215 + 254
. iz&lst,aa']é'lqﬁwwiaiau (W), mean + SD 537 + 7.1
o 9UIUTOUAU (59U), mean = SD 1.74 + 0.45
59U8T2 5
. U’%mmﬁwmﬁgﬂmﬁaiau (@), mean + SD 1961 + 237
. SYELLANANNUIEIRBTEU (U19), mean = SD 167 + 18
-yaﬁ’ﬁmusaum (59V), mean + SD 2.87 + 0.34
SAUNIIU
* §MIUTDUABIU (58U), mean + SD 4.61 + 0.66
. isamajé’ﬁﬂmﬁwgmﬁai’u (W19), mean + SD 571.5 + 66.5
o USunauhenanalavianuasedu (1a.), median + SD 7826 + 1677

WuIEL9s): SD; standard deviation

NARWSNISANYIUAN

Lﬁaﬁuzjmmﬁﬁﬂm 12 dUaii Linuanuunna1aiuwes
Auady weekly Kt/V . 521379 APD-A war APD-C fie
2.23+0.82 uar 2.03+0.54 A uEIRU (HasieA1Ldy
0.20+0.50, 95%CI (-0.03 to 0.43), P=0.085) (g‘Uﬁ 2)
LANUAIULANF19UDIN1TUINAT LTI T UDE 1l T Ay
MeadRsEnInngy APD-A uay APD-C namfe Andlsegiu
¥99 CrCL ngyu APD-A winfiu 48.47 (36.06-76.75) Uag
nau APD-C Winfiu 46.04 (32.23-61.71) &ns/dUandA, (Wasing
AlsegIu 2.43 Ans/dUnni, P=0.022) uazAdsegIues
nCrCL N APD-A Winfiu 53.24 (45.87-72.91) uagngu APD-C
Winfu 49.44 (37.94-58.15) 8915/dUA191/1.73 A15.41., (NaF19A"
537U 3.80 An3/dUA1/1.73 91519103, P=0.02) A
diu (5U 3)

uaﬂmﬂ‘f‘jwammmﬁawﬁﬁ’amsﬁwuLmﬂm”mwdw 2

ngu oA seduaiuefiiuluddy ngu APD-A dindingu
APD-C (9.02+3.08 Wiguiiu 9.52+3.38, P=0.048), T¥6iu
lumsvetusluidenngy APD-A geniingy APD-C (25.48+
2.74 Wisuiu 24.13+2.35 Jaddaiiawi/ans, P=0.012)
seaudlulnadulungu APD-A geniinay APD-C (Blulnady,
10.93+1.82 \Wiguifu 10.21+1.93 ndw/ma. P=0.04) laens
IsuUsnaenssiunsasiufiaidenuns (erythropoietin
stimulating agent) IuﬁgnammjulaiLmﬂﬁmﬁ’uasmﬁﬂfaﬁﬁzg
NGENA

INMINATIEINNEDALINUNAVRINTATUNGN B3390
wardunouvdsedeInguinszUAoNadHEnSANY

NAAWSNIIANENTDY
TunsAnwslinuanuuanaisegefidedAgynisaia

Y oo

YINAFNENIAFUNDY 9 syninvaeangu laun seAunumuy
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ladindavukazAINuAulaindia1e Aedeusuinsia
Pe9n3nYeanad Usuimsuiiulusienieannnisuseiiiu
A8 BCM unmidnusts wazdsunestaanienoiu syauves

1 = v 1 a a a |3
a1sine o Twden laun g laden Tnunaden Aaslse
wAaWeL waznaanm (A15199 4) SIUNINSVIR LG LABL
warn1svIneans (A15199 5)

Kt/V urea per week

3
©
3 2> 2.03
E 2
s 15
5 1
5
0 0.5
=

0

APD-A APD-C
APD-A APD-C
Kt/V urea per week mean + SD 2.23 +0.82 2.03 + 0.54
Mean difference 0.20 + 0.50, 95% Cl (-0.03)-(0.43), p=0.085

urea

JENINNARINGY

60

Creatinine Clearance

55

53.24

Weekly CrCL (L/week)

W APD-A [ APD-C

nCrCL (L/week/1.73m?)

Median

RABR differenc

APD-C

P value
e

Weekly CrCL
(L/week),
median (IQR)

48.47
(36.06-76.75)

46.04
(32.23-61.71)

243

0.022

nCrCL
(L/week/1.73m?),
median (IQR)

53.24
(45.87-72.91)

49.44
(37.94-58.15)

3.80

0.02

gﬂﬁ 3 A1 weekly creatinine clearance uag normalized

weekly creatinine clearance S¥%19d8INGAY

A19199 4 N1sfnwUIsuisunaanEVRATinsEnINERINgUMAIATY 12 dUnv

NaaWsN19AaLin ngu APD-A

ngu APD-C

HaAneARaY (95%Cl)

P-value)

AnuAulainsiuL (WL.Usen) 135.73 + 20.93 | 130.73 + 15.94 | 5.00 + 22.33 (-4.90 - 14.90) | 0.31
AUAUlaRnsIa1e (. Usen) 69.27 + 1535 | 70.20 + 1431 | -0.67 + 10.72 (-5.31 - 3.96) 0.69
USinmstheneenantesiios (ua./Su)™| 706.27 + 278.04| 692.54 + 287.35 | 13.73 + 74.69 (-18.6 — 46.0) 0.39
Ysuesllaane (wa./du) 509.09 + 638.12 | 428.73 + 519.58 | 80.36 + 235 (-23.9 - 184.6) | 0.12
Binuiis () 55.41 +12.93 | 5556 + 1352 | -0.15 + 2.48 (-1.25 - 0.94) 0.77
nmsthitinlusisne (nn.)s 3.20 + 1.98 291 +1.95 0.29 + 1.18 (-0.22 - 0.80) 0.26
slulnadu (n/9q.) 10.93 + 1.82 10.21 + 1.93 0.72 + 1.61 (0.02 - 1.42) 0.04
szaugiseluiden (Wn./nq.) 48.10 + 15.84 | 50.28 £ 17.73 | -2.19 + 9.06 (-6.20 - 1.83) 0.27

yaupsueRiuludsy (wn/na.) 9.02 + 3.08 9.52 +338 [-0.50 + 1.11 [-0.99 - (-0.005)] | 0.048
seaulgRonludsy (mEg/ans) 138.96 + 3.69 | 139.04 + 3.70 -0.09 + 3.22 (-1.48-1.30) 0.90
syaulnuvadenludsu (mEg/ans) 4.15 + 0.80 4.17 £ 0.59 -0.02 + 0.67 (-0.31 - 0.27) 0.88
syauaaelInludsu (mEg/dns) 98.13 + 4.68 98.26 + 4.42 -0.13 + 2.96 (-1.41 - 1.15) 0.83
syaulumsusiunludsy (mEg/ans) 25.48 + 2.74 24.13 + 2.35 1.35 + 2.36 (0.33 - 2.37) 0.01
syauupaenludsy (un./na.) 8.87 + 0.80 8.78 + 0.80 0.09 + 0.49 (-0.12 - 0.30) 0.40
syauneaaludsy (un./ma.) 4.24 +1.01 4.23 +1.24 0.01 + 1.12 (-0.47 - 0.49) 0.97
seauueayiuludsu (n/aq.) 3.63 + 0.61 3.53 + 0.57 0.09 + 0.28 (-0.03 - 0.21) 0.14
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iesandinisudnaiuedidu (Crcl uaz nCrc) fnns
nsgatvesdoyaliund (non normal distribution) n1s
WisuiguseEnInangu APD-A uag APD-C 33#9130u1
Afsegm Ssnuindanuuandnsanddodifoyneada uas
\iesanen crcl, narclflunsuinsiuvesdesisaay aae
HI3eladaTevinennisuianistesissuazdaanizues

a1sene 9 fauandly a1sedl 5 Januiinisvinasueiitu
MeYoeviDsvaIngy APD-A unndngu APD-C agneditiudnfay
n9add (CrCl: 29.29 (22.51-37.61) iwufiu 27.26
(20.37-35.85) aﬁli/ﬁﬂﬂﬂﬁ, P=0.026 waz nCrCl: 34.04
(24.57-43.40) Wigufiu 29.71 (24.13-39.38) Ans/dUnn1/1.73
FA1919LUAS, P=0.033)

M1919% 5 AnRfevraen1svinaisiaeduunnisudaniesiotarnatagie seninsaengy

N13YINAT gy ADA-C
nMsvIRYTY KLV, .,
o NSVIANIYDINIBY 1.58 + 0.59 1.49 + 0.48 0.25
o nmMsvdanetaaniy 0.65 + 0.99 0.54 + 0.74 0.18
o N13VINTIN 2.23+0.82 2.03 + 0.54 0.09
N3UIRAILETEN Weekly CrCl (Bns/dUnnm)
o NN5VIAN9YD VDY 30.82 + 10.54 28.80 = 10.25 0.11
29.29 (22.51 - 37.61) 27.26 (20.37 - 35.85) 0.026
o mMsvdantaaniy 30.46 + 41.59 2537 + 33.28 0.15
10.68 (0 - 50.58) 7.20 (0 - 42.84) 0.25
e N1599ATIU 61.28 + 36.83 54.17 + 29.53 0.07
48.47 (36.06 - 76.75) 46.04 (32.27 - 61.71) 0.022
AM3UInNASUWBNTEU normalized weekly CrCl
@n3/dUn197/1.73 m15194AS)
o NN5VINN9YDIVIDY 34.01 +11.34 31.73 +11.33 0.11
34.04 (24.57 - 43.40) 29.71 (24.13 - 39.38) 0.033
o nmMsvdnnetaaniy 31.94 + 44.79 26.86 + 36.41 0.16
12.81 (0 - 54.47) 8.49 (0 - 40.28) 0.25
e NI 65.95 + 38.17 58.59 + 31.48 0.08
53.24 (45.87 - 72.91) 49.44 (37.94 - 58.15) 0.02
AsvdnleRen @ns/dUn191/1.73 m1519uas)
o NSVIANIYOWID 61.98 + 17.13 60.51 + 19.37 0.50
o NN5IANSUdANE 2.08 + 2.81 1.43 + 1.80 0.042
o NN5IATIY 64.06 + 14.96 61.94 + 18.20 0.34
Asvinneaa Bas/dUn19/1.73 A1519UR3)
o AMIVIANNYOWIDY 2351 +9.93 24.53 + 19.25 0.77
o msvnn1etiaaniy 16.71 + 29.72 13.36 + 20.19 0.29
e NISVIATIU 40.22 = 25.79 37.89 + 23.26 0.63

dessuifisudoyauiimsihiieanandosios Feil
nstuiinaniuluga 6 davivesngu APD-A uag APD-C
Tngldadinsduanuuuannisussanaailaeievll uay
fin1susufuaUsimsiflosnaindesiositugiu wuin

gosnguldlinnuunnsieiueg 19lidod1Any [(Hani9
ANRAY £ AIUAAIAAEDUNINGFIU (standard error) =
13.56+21.39 , 95%Cl -28.38 to 55.49, P = 0.53] (E‘Uﬁ 4)
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= Mean difference 13.56 (-28.38 to 55.49) ml/day, p=0.53
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