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Abstract

The objective of the present study isto compare the long-term therapeutic efficacy of daytime
ambulatory peritoneal dialysis (DAPD) and traditional continuous ambulatory peritoneal di-
alysis (CAPD) and to find an optimal method for Chinese requiring long-term peritoneal di-
alysis (PD). A total of 32 inpatients and outpatients receiving PD wer e randomized into group
A (n=16) and group B (n=16). Patientsin group A weretreated with traditional CAPD, four 8-
L exchanges were carried out, and dwelling was performed overnight. Patients in group B
were treated with DAPD, 8-L exchange was performed with dwell time of 3~4 h and adry ab-
domen at night. Barthel index (BI) and Hamilton Depression Rating Scale (HAMD) were em-
ployed. The urine volume and ultrafiltration volume were measured. Comparisons of means
were performed with analysis of variance among groups and t test or chi square test was em-
ployed for comparisons between two groups. There were no marked differencesin theresidue
urine volume, ultrafiltration volume, dialysis adequacy (Kt/V per week; Ccr), CO,CP, K™ and
Ga”" between two groups (P>0.05). However, in the group B, the nutrition status, Hb, P’, iPTH,
mean arterial pressure, abdominal infection, number of patients continuously receiving PD,
duration of PD, employment rate, Bl score and HAMD score were significantly superior to
thosein the group A (P<0.05) (Table 2, 3). Conclusion: In the presence of same dialysis dosage,
long-term DAPD is superior to CAPD in the duration of PD, dialysis adequacy, nutrition sta-
tus, complication control, blood pressure, abdominal infection control, activity of daily living
and depression prevention.
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I ntroduction Patients and Methods

Peritoneal dialysis (PD) has been a treatmentoiceffor  Patient characteristics

patients with end stage renal disease (ESRD) bedhiss A total of 32 patients with renal dysfunction wenre
beneficial for the protection of residual kidneynétion cruited from our department from January 2001 teeJu
and maintenance of stable hemodynamics and sirmple 2006. These patients had no history of mental desor
perform. However, the regimens for PD vary amorfg di and physical disabilities and received PD for ayltime.
ferent countries and regions. In the majority ofsteen  There were 14 males and 18 females with the aggerah
countries and China, four 2-L exchanges are freijuen 27~79 years. The primary disease was glomeruloitephr
carried out in continuous ambulatory peritonealydia 9 patients, diabetic nephropathy in 14, lupus riéptin 1,
(CAPD) [1]. To explore the long-term survival ratm-  chronic pyelonephritis in 1, renal arteriosclerdsi$ and
prove the quality of life (QOL) and attenuate tinflu- interstitial nephritis in 1. The study has beenraped by
ence of PD on activity of daily living (ADL) of pants the Ethical Committee of Naval General HospitalPoA.
receiving PD, the traditional CAPD was modifiedadar

department as daytime ambulatory peritoneal diglySiyethodsfor dialysis

(DAPD) for maintenance of PD. In the present stillg, Thege patients were randomly divided into two gsoup
clinical information and laboratory findings of patts (n=16 per group). In Group A, standard CAPD was per
receiving PD were collected within 5 years aiming t f5rmed and four 8-L exchanges were used at dayftire
éc')o\rrFl)pBa\re the clinical efficacy of long term DAPD and,ued by a dry abdomen at night. In Group B, fotlr 8
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exchanges were also performed and each exchange wResults
done within 3~4 h. After 4 exchanges, a dry abdomas
allowed overnight. The dialysate was purchased fro al inf i
Baxter, USA and glucose was used as an osmotict.age eneral Information . .

The concentration of dialysate was 1.5%, 2.5% pB%. | nere were no marked differences in the age, gender
The complications of end stage renal failure wevgez ~ P0dy weight, body height and type of diseases (utam
spondingly treated such as pressure lowing, reigulaf ~ Of diseases except for diabetes) between two groups
acid-base balance and maintenance of electrobdlisg. ~ (P>0.05) (Table 1).

Observations Medical variables at basdline

Before study, the related medical variables werasueed.
For patients receiving PD, routine blood test aeéction The Kt/V per week and Ccr were employed to evaluate
of biochemical variables and dialysate were perémm the adequacy of dialysis; subjective global asseesm
monthly. The body weight was measured daily. The ul(SGA) and serum albumin (SALB) were used to astess
trafiltration volume, urine volume and blood pre®su nutritional status; hemoglobin (Hb),
were determined daily. The adequacy of dialysig\(Kt

per week; Ccr), nutrition state (SGA, sALB), coropl o o
tions (Hb, CQCP, K, G&", P, iPTH), blood pressure Serum carbon dioxide combining power ({P), serum

control (mean arterial pressure), abdominal infegtac-  levels of potassium (K, calcium (C&"), phosphorus (P)
tivity of daily living (ADL) and depression weregelarly  and free parathyroid hormone (iPTH) were applieeva-
evaluated. The social activity, employment and tloma luate the control of complications of chronic refalure;
of dialysis (month) were also recorded. Before ®tud mean arterial pressure was used to assess thelcohtr
medical information was defined as baseline ledl5  pjood pressure; Bl was used to evaluate the ADdresof
years after PD, the study was terminated and medicyamp was applied to assess the severity of depessi

mfor_matlon was defined as en_dpomt. Patients Wh%iming to detect the ability of self-care and th#iuence
received renal transplantation, died or were undble
of PD on mental status.

receive original PD were excluded from this studg did
not receive further evaluation.

Our results showed there were no significant diffiees
Assessment of ADL in the residual urinary volume, ultrafiltration wohe,
The Barthel index (BI) scale, a widely used scaterna- adequacy of dialysis, nutrition status, complicasio
tionally, was employed for the evaluation of ADL.[Zhe  blood pressure control, Bl of ADL and severity efdes-

total score was 100. The higher the score, thegémothe  sion between two group (P>0.05) (Table 2).
self-care ability.

Clinical variables at 5 years after PD

Assessment of depression Five years after PD, clinical variables were meagur

Hamilton De_pres_s_lon Ranng Scale (HAMD), a Commonluagain. Results showed some patients in Group Alcoat
used scale in clinical practice, was employed taluate

the depression of these patients. This scale igres to contlnuou_sly receive CAPD but undement DAPD and
observe symptoms and findings are objective andrean 1€S€ patients were excluded from this study. Hewev
flect the changes in symptoms of depression. The to the duration of CAPD was also recorded for analyisis
score presents the severity of depression. Therlthee the Group B, the majority of patients continuously-
score indicates the milder the depression. Gegesaibre dergo DAPD. There were no marked differences in the
of >24 was defined as severe depression, scord @s1 residual urinary volume, daily ultrafiltration vohe,
moderate depression and score of <7 as absence- of @ddequacy of dialysis (Kt/V per week and Ccr), aadis
pression [3]. levels of CQCP, K" and C4" between two groups.

Satistical analysis _ In the Group B, the nutrition status, the serunelgwf
Statistical analysis was performed with SPSS ver$a0 B and iPTH, mean arterial pressure, abdominal infec-
ﬁigﬁﬁss?;ﬁé(:%edeQVliJaa}[ngatl(\;/gmd?ﬁsgfgeofexﬁ;ﬁt tion, number of patients continuing to receive FiDta-

" : P 9 tion of PD, employment rate, Bl, score of HAMD were

data were done with t test and those of rate wighd¥'s ) )
exact test between two groups. A value of P<0.0§ wanarkedly superior to those in the Group<0.05) (Ta-

considered statistically significant. ble 3).
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Table 1. General information of patients in two groups

Variable Group A Group B t P
Gender (M/F) 7/8 7/10 * 1.000
Age (yr) 47.2+14.3 45.6+11.7 0.348 0.730
Body weight (kg) 66.7+12.1 62.2+9.5 1.177 0.248
Body height (cm) 167.9+6.6 167.2+6.2 0.309 0.759
Proportion of diseases 73.3% 64.7% * 0.712
Note: * Fisher’s exact test
Table 2. Clinical variables at baseline in two groups
Variable Group A Group B t P
Urinary volume (ml/d) 1046+414 1106+288 0.481 0.634
Ultrafiltration (mlid) 670125 6261294
volume 0.538 0.595
adequacy of di- Kt/V(week) 1.54+0.41 1.32+0.75 1.010 0.321
alysis Ccr(d) 58.62+8.35 56.23+10.44 1.181 0.247
nutrition status SGA 13.3% 10.5% * 1.000
SALB (g/L) 37.448.2 35.548.6 0.637 0.529
Hb (g/L) 86.7+12.1 85.4+12.7 0.295 0.770
CO,CP (mmol/L) 21.445.2 20.546.2 0.441 0.662
complications K" (mmol/L) 4.33+0.54 4.32+0.48 0.055 0.956
Ca2+(mm0I/L) 1.94+0.31 1.88+0.32 0.537 0.595
P (mmol/L) 1.56+0.37 1.61+0.75 0.234 0.817
iPTH (pg/ml) 92.5+15.8 87.4+17.6 0.858 0.398
blood ~ pressure Mean arterial pressure (mmHg) 9613 98+12
control 0.453 0.654
Bl 85+11 83+10 0.539 0.594
Score of HAMD 73 812 1.122 0.271

Note: A: [Liweek/(1.73 )]; Ccr: total creatinine clearance consisting asidual renal creatinine clearance (Crcr)
and peritoneal creatinine clearance (Cpcr); *: Fests exact test

Table 3. Clinical variables at 5 years after PD in two gpsi

Variable Group A Group B t P
Urinary volume (ml/d) 224197 255+110 0.840 0.407
Ultrafiltration vol-
ume (ml/d) 14361226 14464342 0.096 0.924
Adequacy of dialy- Kt/V(week) 1.54+0.53 1.56+0.74 0.087 0.931
SIS Ccer( 54.23+10.12 55.41+11.26  (0.310 0.759
nutrition status SGA 73.3% 35.3% * 0.042
SALB(g/L) 26.2+5.1 34.4+3.8 5.197 0.000
Complications Hb(g/L) 83.4+13.3 92.3+10.7 2.096 0.045
CO,CP(mmol/L) 21.4+4.3 23.1+3.4 1.248 0.222
K*(mmol/L) 4,5440.71 4.32+0.54 0.993 0.328
C&(mmol/L) 1.88+0.37 2.03+0.32 1.230 0.228
P(mmol/L) 2.14+0.46 1.76+0.55 2.103 0.044
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iPTH(pg/ml) 126.7+31.2 102.3+17.6 2767 0.010
Control of blood Mean arterial pressure
pressure (mmHg) 99£12 90+11 2.214 0.035
Abdominal infec- .
tion (/patient/month) 0.092+0.014 0.015+0.026 10.224 0.000
Patients continuing to receive PD 7 15 * 0.049
Duration of dialysis (Month) 41.69+17.81 59.00+4.00 8.029 0.000
Employment rate (%) 0 29.4 * 0.046
BI 7211 86+8 4.152 0.000
HAMD 19+4 7+4 8.469 0.000
Note: A: [Liweek/(1.73 f)]; *: Fisher’s exact test
Discussion neum. These may finally result in peritoneal ultnation

failure and subsequent PD failure [8]. The caudeB®»

The commonly used methods for PD include CAPD andelated peritoneal fibrosis and subsequent diafgsisre
IPD. Classic IPD is the initial way for PD and nigiap- &€ numerous and mainly include recurrent perignit
plied in acute renal failure patients who are uedblre- Influence of dialysate on peritoneum and cytokines.

ceive hemodialysis (HD). Generally, in IPD, 25-L dif , .
alysate was used within 24 h and exchange was pegenerally, the adequacy of PD include: (1) theysial
formed with 2 L of dialysate once every 2 h (peidagfor dose is sufficient or the effectiveness of dialyisisatis-
10 min, dwelling for 90 min and draining for 20 min factory; (2) the mortality do not increase at acsfpedi-
Exchange in short time may maximize the ultrafiia. ~ @lySis dose, but reduction of this dialysis dosey mig-
However, long-term dialysis with this method cart no Nificantly increases mortality; (3) Following diaig, pa-
assure the sufficient clearance of solutes. Theseally,  tents feel well and have favorable appetite, gdibody
IPD is applied in patients temporarily (acute refadilire, ~ Weight and physical recovery, the chronic compitrat
waiting for training of CAPD, fluid leakage, post- &€ reduced or absent, and uremia related toxens@n-

operation, requirement of massive dehydration due ipletely cleared [9]. However, a lot of _cIinic_aI dies have
body fluid overload. In addition, IPD may also teed in  demonstrated that the adequacy of dialysis cab@eva-

old patients who have no vascular access or thessw luated with urea and/or crgatinine clearance a[dﬁ)@z_
ing CAPD in whom the HD is unstable and self- The water balance and maintenance of homeostasgis ma

management is difficult to perform. In the CAPDalgis-  0€ More important than those above. Thus, sufiidRin
ate is perfused into the abdominal cavity and allovoe ~ '€fers to dialysis at a specific dose can achieng kerm
dwelled in the abdominal cavity until nest dialysisre-  Survival and maintain favorable quality of life.

quired. Generally, exchange is done forth daily and

cording to disease condition. Under this conditisialys-  1'aditional HD and PD emphasize the clearance afllsm

ate may be present in the abdominal cavity alldhg. molecules but ignore the importance of volume manag

The adequacy of dialysis in CAPD is superior td tha ment. In addition, to enhance the clearance oflamalk-

IPD and thus CAPD has been the most widely used m&ules does not reduce the high mortality [11]. Moes,
thod for PD [4-6]. the volume load and hypertension, left ventriciigper-

trophy and inflammation are closely related to ra#in

. . . . tion and have become important predictors of déath
In China mainland, the patients receiving PD actdoin patients receiving PD [12, 13]. These demonstrhte t

about 10% of patients receiving dialysis [7]. TRISES jnhortance of volume management and blood pressure
of inability to widely and long-lastingly apply Pidclude  ~;ntrol.

inferiority in the clearance of water and small ewllar

substances to HD, high prevalence of abdominaemhst To assure the good effectiveness of dialysis, prieperi-
sion, loss of appetite and malnutrition followin® Frisk  toneal fibrosis, delay peritoneal ultrafiltratioailfire and

for abdominal infection and presence of peritonglal prolong the life-span of PD technique have beemigzl
trafiltration failure within 2~3 years. challenges. To solve these problems, we abandoaé t

tional CAPD and modified classic IPD. In the prdsen

With the prolongation of PD, peritoneal angiogesesid study, DAPD was employed for the maintenance of PD.
fibrosis are present, the functions of aquaporims tight  In this method, 4 exchanges were carried out anth ea
junction protein are lost and peritoneal mast caflgre- exchange was done for 3~4 h. Following 4 exchartbes,
gate, all of which may cause damage to peritonead-l abdomen was allowed to be dry. This method abanmtione
ing to changes in structure and transfer abilitypefito- the indwelling of dialysate for 24 h in CAPD andley
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abdomen was allowed for a relatively long time wahic
maintains the normal physiology. Under this cowodifiit

time, energy, and economy due to PD. Of course also
improves the depression and subsequently the yualit

has enough time to recover the peritoneal mesathelilife and prolongs the duration of PD. Since theligpfion

cells and the functions of intraperitoneal orgaespe-
cially the gastrointestinal tract. The motility, saipption
and digestion of gastrointestinal tract are noecéd in
the “dry abdomen” state, the nutrition status iprioved,
the sleep is not influenced, activity of daily figi is main-
tained and the risk for operation related abdomiimfaic-
tion is also reduced. The long-term observation atem
strated that this method could effectively prevamd de-
lay peritoneal fibrosis and peritoneal ultrafilicet failure,
preserve the long-term effectiveness of clinicalydis,
increase the quality of life and prolong the dunatof PD.

In the present study, all patients receiving DARISth-
ly underwent PD and the duration of PD was far ésng
than generally 2~3 years. In addition, at the sdralysis
dose, dialysis with this method presented advastage
the adequacy of dialysis, improvements of nutrittatus,

anemia, acid-base balance, electrolyte metaboliath a

hyperparathyroidism, control of blood pressure ahd
dominal infection and improvement of activity ofilgla
living, depression and social activities.

The DAPD has less influence on gastrointestinattion.
Thus, the appetite, absorption, limitation in atgivof
daily living, nutrition status and quality of lifare im-
proved [14]. Malnutrition is frequently found in tEnts
receiving PD and can be used to predict the incielexi
complications and mortality of these patients [B3-To
improve the nutrition status is critical for the grove-
ment and control of some complications [19].

In addition, we also found that, when compared wit
standard CAPD in which a large amount of dialysate
dwelled in the abdominal cavity all the day, moetifi

DAPD allows a dry abdomen overnight, which signifi-

cantly improves the quality of sleep, alleviates ftuid
retention, maintains the stable cardiovasculartfan@and
is beneficial for the control of blood pressure aadov-
ery and maintenance of activity of daily living. i3 pa-
tients are susceptible to accept this method forwiiich
improve the compliance to treatment and allevidte t
influence of end stage renal disease on mentathhéeal
these patients.

In addition, numerous studies have found that @yéed

depression are the common concomitant diseasea-in p

tients with uremia [20-23]. Both PD and HD may @aus
limitation on the normal activity in these patienitsow-
ever, the activity is closely related to the selborted
quality of life, mood and social function [24]. Wiheom-
pared with traditional CAPD, the DAPD used in thre-p
sent study allows a dry abdomen overnight, whico al
improves the daily activity and alleviate the burden
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of this method, the majority of patients receiveAHD
for more than 5 years and satisfactory clinicabetfire-
ness has been achieved.

Taken together, based on the long-term observaiion
clinical effectiveness of DAPD, our findings demtvaie
the dry abdomen state in DAPD is helpful to recqei-
toneal mesothelial cells, delay peritoneal ultteftion
failure, improve the functions of intraperitoneabans,
alleviate fluid retention, stabilizes the cardiouaar sys-
tem, improve the nutrition status and resistancéh@se
patients, preserve the favorable daily activitigahte the
depression, improve the quality of life and reliethe
economic burden achieving favorable clinical effest
ness.
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