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analysis showed a significant extension of PD treatment in 
the patients supported by the home visit program (52 vs. 
48.8 weeks, p = 0.018). We did not find any difference be-
tween the two groups in terms of peritonitis and hospitaliza-
tion rate; however, trends toward a reduction of Gram-posi-
tive peritonitis rates as well as prevalence and duration of 
hospitalization related to PD problems were identified in the 
case group. The retrospective nature of the analysis was a 
limitation of this study.  Conclusion:  The home visit program 
improves the survival of PD patients and could reduce the 
rate of Gram-positive peritonitis and hospitalization.
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 Introduction 

 Peritoneal dialysis (PD) and hemodialysis (HD) are 
recognized as equivalent dialysis modalities in end-stage 
renal disease (ESRD). HD, however, is more frequently 
adopted than PD, especially in Western countries  [1] . The 
higher prevalence of HD is mainly driven by logistic and 
structural barriers, and is unrelated to better clinical out-
comes, cost, and quality of life  [2] . Despite the evidence 
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 Abstract 

  Background:  Peritoneal dialysis (PD) is a home therapy, and 
technique survival is related to the adherence to PD pre-
scription at home. The presence of a home visit program 
could improve PD outcomes. We evaluated its effects on 
clinical outcome during 1 year of follow-up.  Methods:  This 
was a case-control study. The case group included all 96 pa-
tients who performed PD in our center on January 1, 2013, 
and who attended a home visit program; the control group 
included all 92 patients who performed PD on January 1, 
2008. The home visit program consisted of several addition-
al visits to reinforce patients’ confidence in PD management 
in their own environment. Outcomes were defined as tech-
nique failure, peritonitis episode, and hospitalization. Clini-
cal and dialysis features were evaluated for each patient.  Re-

sults:  The case group was significantly older (p = 0.048), with 
a lower grade of autonomy (p = 0.033), but a better hemo-
globin level (p = 0.02) than the control group. During the 
observational period, we had 11 episodes of technique fail-
ure. We found a significant reduction in the rate of technique 
failure in the case group (p = 0.004). Furthermore, survival 

 Received: June 6, 2014 
 Accepted: June 6, 2014 
 Published online: July 9, 2014 

  Dr. Francesca Martino
Department of Nephrology, Dialysis, and Kidney Transplant
San Bortolo Hospital
Viale Rodolfi 37, IT–36100 Vicenza (Italy)
E-Mail francesca.martino.k   @   gmail.com

 © 2014 S. Karger AG, Basel
0253–5068/14/0374–0286$39.50/0 

 www.karger.com/bpu 

D
ow

nloaded from
 http://w

w
w

.karger.com
/bpu/article-pdf/37/4/286/2288917/000365168.pdf by guest on 24 April 2024

http://dx.doi.org/10.1159%2F000365168


 Home Visit Program in PD Blood Purif 2014;37:286–290
DOI: 10.1159/000365168

287

in favor of PD, there is still a growing concern about PD 
technique failure  [3] , which is estimated to happen in 
about 40% of patients in the first year of PD  [4]  and is 
usually caused by recurrent or refractory peritonitis, ul-
trafiltration failure, and inadequate dialysis. Among the 
possible strategies to cut technique failure, a good option 
could be an increase of support for PD patients by means 
of a home visit program. This could improve the standard 
of care in many different ways such as optimization of the 
environment where PD is done, increase in the adherence 
to the prescription, correction of potential or real hazards 
that may be related to a risk of infection, and reinforce-
ment of patients’ confidence in self-care. Furthermore, 
home visits seem to contribute to an amelioration of oth-
er outcomes such as reduction of peritonitis rates  [5–8]  
and PD-related hospitalizations  [8] .

  Currently, most of the studies on home visit programs 
have reported mainly the effect on patient compliance  [9, 
10]  and peritonitis rates  [5–8] , but no study has evaluated 
the impact of a home visit program on PD technique fail-
ure. The aim of the present study is to examine the effect 
of a regular a home visit program on clinical outcomes 
such as technique survival, peritonitis, and hospitaliza-
tion rates during 1 year of follow-up.

  Subjects and Methods 

 Study Design 
 We conducted a retrospective case-control study about the ef-

fect of a regular home visit protocol in a Vicenza PD center. The 
case group consisted of all the patients who attempted PD in our 
center on January 1, 2013, and who were supported by home visits, 
while the control group included all the patients who attempted 
PD at our center on January 1, 2008. The patients who were dia-
lyzed in our center on both dates were excluded. All patients were 
followed for 1 year. The observational period was between January 
1, 2013, and December 31, 2013, for the case group, and between 
January 1, 2008, and December 31, 2008, for the control group.

  Home Visit Program 
 The Vicenza home visit program started in autumn of 2011 and 

was entrusted to nurses skilled in PD features. Every patient who 
participated in the program received supplemental home visits by 
nurses. The home visits were scheduled every 3 months between 
two visits in the PD center. Furthermore, an additional home visit 
was administered on the base of medical suggestions.

  During the home visit, the nurse supervised the environment 
where the patient had the PD exchange, possible mistakes during 
the procedures, the place where the PD material was stored and 
conditions of the storage, and compliance to pharmacological and 
dialysis therapy. Finally, the nurse supported patients by suggest-
ing possible solutions, reinforcing patient knowledge, and/or an-
ticipating a medical visit to the PD center.

  Clinical Evaluation 
 Baseline demographic and clinical data were recorded at the 

beginning of 2014 for both groups on the basis of clinical charts. 
In the observational period, we evaluated the presence of several 
clinical outcomes such as removal of peritoneal catheter, shift to 
HD, occurrence of kidney transplant, peritonitis episode, and hos-
pitalization in our ward. Moreover, we collected the following clin-
ical features and blood examination at the start of the observation-
al period: age, vintage of renal replacement therapy, Karnofsky 
score, type of PD, presence of diabetes, BMI, albumin, hemoglo-
bin, and Kt/V urea.

  Definition of Outcomes 
 PD technique failure was defined as a switch to HD for a period 

longer than 60 consecutive days. Furthermore, we analyzed the 
causes of PD failure such as recurrent or refractory peritonitis, flu-
ids adequacy imbalance, and inadequate dialysis index.

  Peritonitis was defined according to the criteria of the Interna-
tional Peritoneal Dialysis Society guidelines  [11] . Specifically, in 
the first episode of peritonitis we evaluated the duration of antibi-
otic therapy and the type of peritonitis according peritoneal efflu-
ent culture.

  Admission to the nephrology ward was related to the PD prob-
lem. Specifically, we assessed the number and the duration of hos-
pitalizations.

  Control Selection 
 The selection of the control group was applied on the basis of 

several considerations such as the need to obtain the highest pos-
sible number of patients, need to have similar support and similar 
treatment in both groups, and opportunity to simply find medical 
records. We chose the patients from 2008 because they better met 
these criteria. Specifically, the protocols related to the methodol-

 Table 1.  Baseline characteristics of all patients in the case and the 
control group

Variable Case group
(n = 96)

Control group
(n = 92)

p

Men 63.5 64.1 0.9331

Diabetes 31.2 24.4 0.3011

Caregivers 37 39.5 0.7231

PD vintage classes
<6 months

6 – 24 months
>24 months

21.9
37.5
40.6

23.9
22.8
53.3

0.211

Age, years 65.44 ± 14.12 61.52 ±13.501 0.0482

BMI 27.48 ± 5.5 27.9 ± 5.5 0.592

Hemoglobin, g/dl 11.6 ± 5.3 11.1 ± 1.9 0.022

Albumin, g/dl 3.6 (3.2 – 3.9) 3.7 (3.4 – 3.9) 0.3933

Kt/V 1.9 (1.75 – 2.38) 1.97 (1.78 – 2.17) 0.9613

Karnofsky score 80 (60 – 100) 90 (70 – 100) 0.0333

 Values represent percentages, means ± SD or medians (inter-
quartile range). 1 Pearson’s χ2 test. 2 t test with equal variances as-
sumed. 3 Mann-Whitney U test.
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ogy of PD exchange and exit-site medication were not modified; 
clinical notices and blood examinations were reported with the 
same medical records software in a standardized manner.

  Statistical Analysis 
 All continuous variables were represented as means ± SD or as 

median values with interquartile range according to their distribu-
tion. Categorical variables were reported as percentage of cases. 
Normality of variable distribution was tested by a Shapiro-Wilk W 
test; a t test, Mann-Whitney U test, and Pearson’s χ 2  test were used 
to compare continuous and categorical variables, as appropriate. 
Kaplan-Meier curves were used to report the PD failure in case and 
control groups. Univariate Cox regression models addressed time 
to PD failure. All reported p values were two sided, and statistical 
significance was set at p < 0.05. Statistical analysis was performed 
with SPSS version 19.0 (SPSS Inc., Chicago, Ill., USA).

  Results 

 We evaluated 188 patients, 96 in the case group and 92 
in the control group.  Table 1  shows the baseline charac-
teristics for each group and the salient difference between 
the control and case groups. Specifically, a higher level of 
hemoglobin and older age were found in the case group, 
while higher Karnofsky scores were found in the control 
group. 

 Eleven patients experienced technique failure during 
observational periods. Furthermore, prevalence of tech-

nique failure was significantly lower in the case group 
(p = 0.004). All details about the causes of technical failure 
are reported in  table 2 . Moreover, survival analysis showed 
a significantly longer extension of PD treatment in the 
patients supported by the home visit program (52 vs. 48.8 
weeks, respectively; p = 0.018;  fig. 1 ).  Table 3  summarizes 
analysis for the prediction of PD technique failure. In uni-
variate analysis, the presence of a home visit program pre-
dicted PD technique survival.

 Table 2.  Outcomes in the case and the control group

Outcome Case group (n = 96) Control group (n = 92) p

PD technique failure
PD failure

Recurrent or refractory peritonitis
Fluids adequacy imbalance
Inadequate dialysis 
Other causes

11.5
0
1.6
0
0

23.3
4.3
2.2
2.2
1.1

0.0041

0.0891

Peritonitis episode
One peritonitis episode

Gram-positive
Gram-negative
Sterile 
Antibiotic length, days

29.2
13.5

9.4
6.3 

10 (10 – 14.5)

28.3
18.5

6.5
5.4

13.5 (10 – 19.75)

0.651

0.141

0.192

Two or more peritonitis episodes 9.4 2.2 0.541

Hospitalization event
Admission to the nephrology ward

Related to PD therapy
Hospitalization length, days

13.5
14.6
14 (9.75 – 23.5)

15.2
21.7
10.5 (5.5 – 19.75)

0.7431

0.2031

0.202

 Values represent percentages or medians (interquartile range). 1 Pearson’s χ2 test. 2 Mann-Whitney U test.
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  Fig. 1.  Survival functions. Kaplan-Meier curves of PD technique 
failure recurrence in the case and the control group. 
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  During observational periods, 59 patients had at least 
1 episode of peritonitis. No significant difference was ob-
served in the two groups in terms of both first (p = 0.65) 
and multiple peritonitis episodes (p = 0.54). The overall 
peritonitis rate was 1 episode every 35 months in the con-
trol group and 1 episode every 30 months in the case 
group. Moreover, we found an interesting reduction of 
Gram-positive peritonitis and antibiotic therapy dura-
tion in the home visit program ( table 2 ).

  Finally, we had 32 hospitalizations in the nephrology 
ward during the two periods of observation. We did not 
see any difference in the number of admissions in the ne-
phrology ward for the two groups (p = 0.74), but we no-
ticed a little reduction of hospitalization and of hospital-
ization length related to PD complications in the case 
group ( table 2 ).

  Discussion 

 In the present study, we analyzed the effect of a well-
structured home visit program in PD patients at San Bor-
tolo Hospital in Vicenza, Italy. We observed that a sig-
nificant reduction in PD technique failure was associated 
with a significant prolongation of PD treatment in the 
patients who participated in the home visit program. 
Currently, no study about home visit programs has been 
performed to assess PD technique failure. Some studies 
have described home visit programs, but evaluated main-
ly patient compliance  [12]  and patients’ environments 
and skills  [10, 13, 14] ; however, they did not consider the 
effect of such programs on preventing or delaying the 
shift to HD. In this regard, our results seem to be the miss-
ing link between the effort of home visit programs and the 
achievement of an incisive outcome like the prevention 
of PD technique failure. The prolongation of PD seems to 

be the positive effect of some factors strictly related with 
home visit programs such as improvement of patient 
knowledge about PD features, continuous retraining, dis-
covery of real compliance in dialysis and pharmacological 
treatment, awareness of patient’s environment, and pos-
sible psychological effects. Finally, improved technique 
survival on PD may provide benefits in terms of the cost 
of providing care to ESRD patients  [15] . Some studies 
have shown lower healthcare costs in patients who re-
ceived only PD therapy as renal replacement therapy  [16, 
17]  in Western countries. Consequently, keeping a pa-
tient on PD for a longer period could be cost-effective. 
Considering the growing number of ESRD patients and 
the need to supply the increasing requirement of renal 
replacement therapy, it does not seem pointless to evalu-
ate the possible strategy to comply with this need.

  Surprisingly, peritonitis rates in our series did not 
show a significant fall with the home visit program, al-
though we did observe a positive impact on the incidence 
of Gram-positive peritonitis and on the duration of anti-
biotic therapy. To date, there have only been a few studies 
which have analyzed the effect of home visits on perito-
nitis rates, and just one study that has observed the effect 
of patient’s knowledge on peritonitis rate. All these stud-
ies have shown improvement in peritonitis rates with 
home visit programs  [5–7] , while our results did not 
achieve this outcome. This discordancy could be ex-
plained by the different ages and the different grades of 
autonomy of our patients in the home visit and control 
groups. The control patients were significantly younger 
and more autonomous, and these conditions could dilute 
the advantage related with the home visit program. In this 
regard, Nessim et al.  [18]  demonstrated that age was an 
independent predictor of peritonitis events, whereas 
some studies have shown a higher vulnerability to infec-
tion in the patients who had lower Karnofsky scores  [19–
21] . On the other hand, we observed a trend toward a 
reduction of Gram-positive peritonitis and an increase of 
Gram-negative peritonitis. Specifically, Gram-negative 
peritonitis is frequently associated with some conditions 
such as bowel disease and transmural migration  [22] , 
which can hardly be corrected by an educational pro-
gram. Furthermore, Gram-negative peritonitis is more 
likely to cause PD technique failure  [23] . Therefore, home 
visit programs could have a better impact on the primary 
outcome than we observed in our series.

  This study is important because it shows a positive ef-
fect of home visit programs, with a significant reduction 
in PD technique failure. Based on this finding, we con-
sider the presence of home visit programs as a crucial el-

 Table 3.  Univariate Cox regression addressed to PD technical fail-
ure

Covariate HR 95% CI p

Home visit program 0.192 0.041 – 0.889 0.035
Age 1.002 0.94 – 1.06 0.94
Diabetes 1.509 0.377 – 6.040 0.661
Karnofsky score <80 1.362 0.41 – 4.46 0.61
Hemoglobin 0.79 0.585 – 1.066 0.122
Albumin 0.575 0.248 – 1.336 0.198
Kt/V 0.281 0.041 – 1.928 0.407
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ement in the care of PD patients. It allows the opportu-
nity to improve the quality of care and humanize renal 
replacement therapy, as well as the possibility to reduce 
the costs in the management of ESRD patients through 
the prolongation of PD  [15] .

  The present study is not devoid of limitations. The ret-
rospective study design is the most relevant because it re-
duced our likelihood to evaluate possible confounding 
factors such as the different age and autonomy of pa-
tients. Moreover, cost analysis is not available at the pres-
ent moment.

  In conclusion, the presence of a home visit program 
leads to a prolongation of PD therapy and seems to reduce 
the rate of Gram-positive peritonitis and hospitalization.
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