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 Introduction 

 Starting dialysis in an unplanned manner is a common 
occurrence even for patients with nephrology follow-up 
 [1] . Over 50% of patients who initiated hemodialysis 
(HD) started using central venous catheter (CVC) in 
Denmark, while in the United States, Canada and Brazil, 
more than 80% started using CVC  [1, 2] . This situation is 
considered suboptimal because CVC is independently as-
sociated with increased mortality and high rates of bacte-
remia  [2, 3] . An alternative approach to manage these pa-
tients is to start them on peritoneal dialysis (PD). 

  Few studies have described patients’ experience with 
urgent-start PD  [4–8] . Some reports have compared ur-
gent-start HD to PD and found that urgent-start PD is a 
safe and effective alternative to HD for unplanned dialysis 
starts  [4, 5] . 

  To date, none of the urgent-start PD studies have de-
scribed a program that uses only percutaneous PD cath-
eter insertion performed by nephrologists and includes 
patients that started PD early (within 72 h of catheter in-
sertion), using a high volume of dialysate. In this report, 
we review the first year of a Brazilian program of urgent-
start PD and our aims were to determine mechanical and 
infectious complications, and to evaluate patients and 
technique survival in the first 180 days.
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 Abstract 

  Background:  This study aimed to evaluate mechanical and 
infectious complications associated with urgent-start peri-
toneal dialysis (PD) and patients and technique survival in 
the first 180 days.  Methods:  It was a prospective study that 
evaluated chronic patients who started unplanned PD using 
high-volume PD (HVPD) right after (<72 h) PD catheter place-
ment. After hospital discharge, patients were treated with 
intermittent PD on alternate days in a dialysis unit until fam-
ily training was provided.  Results:  Fifty-one patients fulfill-
ing the following criteria were included: age was 62.1 ± 15 
years, with diabetes as the main etiology of end-stage renal 
disease (39%), and uremia as the main dialysis indication 
(76%). Metabolic and fluid controls were achieved after 3 
sessions of HVPD, and patients remained in intermittent PD 
for 23.2 ± 7.2 days. Mechanical complications occurred in 
25.7% and peritonitis rate was 0.5 episode/patient-year. In 
the first 6 months, technique and patients survival rates were 
86 and 82.4% respectively.  Conclusion:  The PD modality was 
a feasible and safe alternative to hemodialysis in the urgent-
start dialysis.  © 2017 S. Karger AG, Basel 
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  Methodology 

 Patients 
 Between July 2014 and July 2015, all CKD patients who were 

hospitalized, diagnosed with end-stage renal disease (ESRD), and 
started on unplanned urgent PD at the Botucatu Medical School, 
Sao Paulo, Brazil, were recruited. ESRD was defined on the basis 
of KDOQI Clinical Practice Guidelines for Chronic Kidney Dis-
ease  [9] .

  The urgent dialysis indications were uremia, fluid overload, hy-
perkalemia (K >6.5 mEq/L), and acid-base disorders (bicarbonate 
<10 mEq/L) refractory to clinical measures. Uremia was defined as 
blood urea nitrogen above 70.0 mg/dL and the presence of symp-
toms such as nausea, vomiting, weight loss, inappetence, and con-
sciousness alteration, secondary to the retention of nitrogenous 
toxins  [10, 11] . Unplanned PD was defined as initiation in less than 
72 h after the implantation of the peritoneal catheter, without fam-
ily training or adequacy of the home  [12] . Exclusion criteria were 
prior history of dialysis, multiple organ failure, coma, and absolute 
contraindication to the PD method. The absolute contraindication 
to the PD method was the presence of recent abdominal surgery 
(<30 days); multiple previous abdominal surgery (more than 2); 
severe respiratory insufficiency (FiO2 >70%); abdominal infec-
tions; severe hyperkalemia with characteristic changes in electro-
cardiogram (prolonged QRS or bradycardia); and acute pulmo-
nary edema  [10–13] . These patients were treated with unplanned 
HD.

  The implant of Tenckhoff catheter was held through the per-
cutaneous Seldinger technique by nephrology team  [13] . High-
volume PD (HVPD) was previously defined by our group as ses-
sions lasting 24 h, with a prescribed Kt/V of 0.5, using large volume 
of dialysate (30 mL/kg), a cycler and flexible catheter  [11, 12] . It 
was used during the first 3 days of PD in order to achieve meta-
bolic and fluid control. PD solution was Dianeal ® , manufactured 
by Baxter International Inc. (Illinois, IL, USA; Na = 132 mEq/L, 
Ca = 3.5 mEq/L, K = 0 mEq/L, Mg = 1.5 mEq/L, lactate = 40 mEq/L, 
1.5–4.25% glucose) and PD was performed using  Home Choice  cy-
cler. 

  After metabolic and fluid controls were achieved, patients had 
hospital discharge. blood urea nitrogen lower than 50 mg/dL, po-
tassium <5.0 mEq/L, bicarbonate >20 mEq/L, and absence of 
symptoms of uremia or hypervolemia  [12]  were considered ade-
quate metabolic control.

  After hospital discharge, patients were treated with intermit-
tent PD at the dialysis unit; sessions lasted between 8 and 11 h ac-
cording to laboratory tests and clinical parameters until their fam-
ily had been trained and their homes were prepared to accommo-
date them. Laboratorial exams were performed weekly. PD was 
assisted by nephrologist nurses.

  The basic ethical principles for research involving human be-
ings were followed, and this study was approved by the Ethics 
Committee of the Botucatu Medical School in June/2014 (IRB ap-
proval number 0641/014). Written informed consent was obtained 
from all patients or relatives prior to their inclusion in the study. 
It was also registered in Clinical Trials (NCT 02646436)

  Follow-Up of Unplanned PD Patients 
 Each patient was followed up at risk for 180 days after starting 

dialysis. Mechanical complications included tip catheter migra-
tion, catheter obstruction, and dialysate leakage, while infectious 

complications included exit site infections (ESI) and peritonitis 
 [14] . Patients were followed up by the same research team from the 
time of the peritoneal catheter implantation until the protocol in-
terruption (death, transplantation, recovery of renal function or 
switch to HD due to mechanical or infectious complications). 
Death was censored for technique survival evaluation.

  Statistical Analysis 
 It was performed using the statistical program Sigma Stata for 

Windows (version 4.0, 2016). Initially, descriptive analysis was 
done and measures of central tendency and dispersion for con-
tinuous variables and frequencies for categorical variables were 
calculated. Kaplan-Meier was performed for patients and tech-
nique-survival curves.

  Results 

 During the study period (from July 2014 to July 2015), 
113 patients started dialysis in our center: 51 unplanned 
PD (45.1%), 49 unplanned HD (43.4%), 6 planned PD 
(5.3%), and 7 planned HD (6.2%). Among the patients in 
urgent-start PD, age was 62.1 ± 15 years, diabetes was the 
main etiology of CKD (39%), and uremia was the main 
dialysis indication (76%). All insertions were done percu-
taneously by the nephrology team. Dialysis was initiated 
within 72 h in all patients (range 0–3 days, median: 
2 days). 

  Adequate metabolic control was achieved after 3 ses-
sions of PD ( Table 1 ), and patients remained in intermit-
tent PD for 23.2 ± 7.2 days receiving 11.5 ± 3.1 IPD ses-
sions. Mechanical complications occurred in 25.7%. The 
main mechanical complications were catheter tip migra-
tion (8 patients – 15.6%) and leakage (4 patients – 7.8%). 
Four patients had a minor peri-catheter leakage of dialy-
sate, which were managed by stopping the treatment for 
24 h and restarting with a lower infusion volume (from 2 
to 1.5 L). There was no need for catheter replacement due 
to leakage and no patient changed the dialysis method for 
this reason. After 5 days, we infused 2 L per cycle again. 
ESI occurred in 17% of patients and peritonitis rate was 
0.5 episode/patient-year ( Table 2 ).

  In the first 180 days, technique and patient survival 
rates were 86 and 82.4% respectively ( Fig.  1 a, b). The 
main causes of death were cardiovascular event (22.3%) 
and septic shock (55.5%, mainly pulmonary site). There 
were no deaths associated with catheter implantation or 
PD therapy directly. The causes of making a change to 
HD were mechanical complications (5 patients), perito-
nitis (4 patients), hydrothorax (1 patient), and psychoso-
cial reasons (1 patient). Recovery of renal function oc-
curred in 3 patients (5.8%). Patients with recovery of re-
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nal function are under pre-dialytic follow-up. Two 
patients underwent kidney transplant. 

  There were 24 patients in the Chronic PD Program 
before unplanned PD was started. During this study, 3 
patients of the planned PD group died, 4 changed to HD 
due to infectious complications, one underwent kidney 
transplantation, and 3 initiated planned PD. Therefore, 
1 year after the initiation of this urgent-start PD program 
(from July 2014 to July 2015), the size of our PD program 
grew from 24 to 46 patients (91.7%).

  Discussion 

 Most patients with end-stage CKD start unplanned 
RRT, which is associated with reduced survival, especial-
ly in the first 90 days of therapy  [2–5, 10, 14, 15] . Urgent-
start PD can be a welcome alternative to HD via CVC for 
uremic or fluid overloaded patients requiring the un-
planned initiation of dialysis  [2–7] .

  We have offered PD as an urgent-start method for 
CKD patients since July 2014 and have performed a pro-
spective study that aims to evaluate the mortality rate in 
patients who started unplanned urgent PD in the first 180 
days. HVPD was initiated right after (<72 h) PD catheter 
placement by the nephrologist team using the Seldinger 
technique, and it was kept until metabolic and fluid con-
trols were achieved. After hospital discharge, patients 
were treated with intermittent PD on alternate days or 
daily at the dialysis unit until family training. We found 
the strategy to be feasible and safe. The complication rate 
in our patients was low and agreed with that of previous 
reports in this field. 

  During the study period, 113 patients started dialysis in 
our center: 45.1% unplanned PD, 43.4% unplanned HD, 
and only 11.5% in planned methods (PD or HD). It result-

ed in chronic PD program growth at 91.7% after 12 months. 
We strongly believe that combining the program for un-
planned start on PD with a program for nurse-assisted PD 
dramatically increases the number of patients who can be 
given a real choice of a home-based dialysis modality.

Table 1.  Metabolic control of patients treated with PD urgent start

 Sessions of HVPD

pre PD after  1st session after 2nd session after 3rd session

Creatinine, mg/dL 8.3±3.5 7.3±3.4 7.5±3.4 7.4±3.4
BUN, mg/dL 86.8±28.9 66.9±21.7 59.7±18.1 50.7±16.7
Potassium, mEq/L 4.7±0.8 4.3±0.75 4.4±0.7 4.4±0.5
Bicarbonate, mEq/L 18±4.3 20.3±3.1 21.6±3.3 22.4±2.9
PD prescription HVPD (Kt/V = 0.5) HVPD (Kt/V = 0.5) HVPD (Kt/V = 0.5) HVPD (Kt/V = 0.5)

 PD, peritoneal dialysis; HVPD, high-volume peritoneal dialysis; BUN, blood urea nitrogen.

Table 2.  Clinical characteristics, complications, and outcome of 
patients treated with unplanned peritoneal dialysis

Clinical characteristics n = 51

Age, years 62.1±15
Gender, male, n (%) 27 (52.9)
Two or more comorbid conditions 24 (47.0)
Etiology of CKD, n (%)

Diabetes 20 (39)
Hypertension 7 (14)
Glomerulonephritis 9 (18)
Obstructive 4 (8)
Others 11 (21)

Dialysis indication, n (%)
Uremia 39 (76)
Fluid overload 6 (12)
Anuria 5 (10)
Refractory heart failure 1 (2)

Complications
Infectious complications

Exit site infection, n (%) 9 (17)
Peritonitis (episode/patient/year) 0.5

Mechanical complications, n (%)
Catheter tip migration with
surgical replacement 8 (15.6)
Leakage along PD catheter 4 (7.8)
Pleural leakage 1 (1.9)
Abdominal pain 1 (1.9)

PD patient survival in 180 days, n (%) 42 (82.4)
PD technique survival in 180 days, n (%) 44 (86.3)

 CKD, chronic kidney disease.
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  Metabolic and fluid controls were achieved after 3 ses-
sions of HVPD, and patients remained in intermittent PD 
for 3 weeks. Concerning infectious and mechanical com-
plications, our results were similar to those reported in 
the literature.

  Seven previous studies assessed the risk of catheter 
dysfunction in urgent-start PD  [1, 4–7, 10, 16]  and the 
rate of risk ranged from 1.9 to 33.3%. These studies also 
assessed the rate of PD-related infections. The duration 
of assessment ranged from 1 to 6 months and peritoni-
tis occurred in 2.4–15.4% and ESI ranged from 1.3 to 
11%. 

  Ivarsen and Povlsen  [1] , Povlsen et al.  [8]  and Liu et al. 
 [16]  showed that total mechanical complications oc-
curred significantly more in urgent-start than conven-
tional start PD  [1, 8, 16] . They noted that there was an 
increased need for surgical replacement of PD catheter in 
the urgent group. We noted a high rate of catheter dys-
function due to migration in our urgent-start patients 
(25.7%). We believe that this is because an early start gives 
us little time to wait for the catheter to migrate spontane-
ously. However, in those studies, the technique failure 
was similar between urgent and conventional start PD. In 
our study, the rate of technique survival was 86% at 180 
days. Povlsen et al.  [8]  and Ivarsen and Povlsen  [1]  looked 
at technique survival at 3 months in their urgent start PD 
group and it was 86.7 vs. 90%, respectively  [8, 1] . Song et 

al.  [17]  showed that catheter survival at 1 year was about 
85%.

  Patient survival rate was 82.4% at 180 days. Five stud-
ies assessed survival  [1, 4–6, 10] . Lobbedez et al.  [5]  com-
pared urgent-start HD with urgent-start PD and found 
the patients survival at 1 year was 79% on HD compared 
with 83% on PD. Koch et al.  [4]  compared the survival 
rates in urgent-start HD vs. urgent-start PD patients. 
There was no significant difference in mortality at 
6 months between the 2 groups (30.3% for PD and 42.1% 
for HD;  p =  0.19).

  Our study has some limitations. This is a single-center, 
nonrandomized study with a relatively small sample size 
and no control group, making it difficult to generalize our 
results to other centers. Finally, we did not compare clin-
ical characteristics and outcome between patients treated 
with unplanned PD vs. unplanned HD or unplanned PD 
vs. planned PD. However, we have been performing oth-
ers studies that had this as their aim.

  Despite these limitations, to the best of our knowl-
edge, this is the first study that has assessed the efficien-
cy urgent-start PD in a developing country. PD catheter 
insertions were performed only by nephrologists using 
the Seldinger technique and included patients who 
started PD early (within 72 h of catheter insertion), us-
ing a high volume of dialysate. We have seen a growth 
of 91% in our PD program since introducing this initia-
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  Fig. 1.   a ,  b  Technique and patients survival of those undergoing urgent-start peritoneal dialysis. 
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tive and this growth can have significant economic ad-
vantages. We emphasize that the success of our urgent-
start PD program was due to several factors. First, there 
was the interventional nephrologist team that was able 
to insert PD catheter at short notice. Second, there was 
the PD nursing team who were prepared to perform PD 
and to train the patients and their families within a short 
time and this can result in the disruption of previous 
elective PD training and other PD unit activities. Third, 
there was a coordinating person who made everything 
happen in a timely manner and this can be a very de-
manding task. Lastly, this approach required commit-
ment from the patients and their family members. It 
followed that for all these initiatives to work well, there 
had to be commitment from both administrative and 
physician leadership within the renal program con-
cerned.

  Our observations suggest that the PD modality may be 
a feasible and safe alternative to HD, not only in planned 
cases but also in the unplanned setting. Moreover, the 
concept of urgent start to chronic PD may be a tool to in-
crease the PD penetration rate among incident patients 
initiating chronic dialysis therapy. In conclusion, un-
planned PD is an option and should be offered in an un-
biased way to all patients without contraindications to 
starting urgent PD.
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