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♦  Background and Objective:  Colombia is a country of 
diverse geographic regions, some with mountainous terrain 
that can make access to urban areas difficult for individuals 
who live in remote areas. In 2005, a program was initiated to 
establish remote peritoneal dialysis (PD) centers in Colombia 
to improve access to PD for patients with end-stage renal 
disease who face geographic or financial access barriers. 
♦  Patients and Methods:  The present study was a multi-
center cohort observational study of prevalent home PD 
patients who were at least 18 years of age and were being 
managed by one of nine established remote PD centers in 
Colombia over a 2-year period. Data were collected from 
clinical records, databases, and patient interviews. Patient 
survival, incidence of peritonitis, and rate of withdrawal 
from PD therapy were assessed.
♦  Results:  A total of 345 patients were eligible for the 
study. The majority (87.8%) of patients lived on one to two 
times a minimum monthly salary (equivalent to US$243 – 
US$486). On average, patients traveled 1.2 hours and 4.3 
hours from their home to their remote PD center or an urban 
reference renal clinic, respectively. The incidence rate of 
peritonitis was 2.54 episodes per 100 patient-months of 
therapy. A bivariate analysis showed a significantly higher 
risk of peritonitis in patients who were living on less than 
one times a monthly minimum salary (p < 0.05) or who had a 
dirt, cement, or unfinished wood floor (p < 0.05). The 1-year 
and 2-year patient survival rates were 92.44% and 81.55%, 
respectively. The 1-year and 2-year technique survival rates 
were 97.27% and 89.78%, respectively.
♦  Conclusions:  With the support of remote PD centers that 
mitigate geographic and financial barriers to healthcare, 
home PD therapy is a safe and appropriate treatment option 
for patients who live in remote areas in Colombia.
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Since its introduction in 1983, peritoneal dialysis (PD) 
has become an increasingly important treatment 

option for patients with end-stage renal disease (ESRD) 
who reside in Colombia (1). According to the United 
States Renal Data System 2012 Annual Data Report, 
31.3% of patients receiving dialysis in Colombia in 2009 
were being treated with PD (2). Similarly, the Dialysis 
Outcomes in Colombia study, which investigated the sur-
vival of patients receiving hemodialysis (HD) compared 
with those receiving PD, reported that 52.7% of incident 
patients included in a historical cohort analysis started 
dialysis treatment using PD (3).

Socioeconomic status, climate, and accessibility 
to dialysis centers can impact the health outcomes of 
patients receiving PD. Of the approximately 47 million 
people living in Colombia, 37.2% have an income that 
is below the poverty level and 15.8% of the population 
lives on less than US$2 a day (4). Yet, despite poor socio-
economic conditions, 100% of the population has access 
to entitlement healthcare, and more than 90% of the 
population has access to healthcare that covers the cost 
of treatment for chronic kidney disease (CKD), includ-
ing dialysis, regardless of the patient’s socioeconomic 
status (5). Even with these overarching advantages in 
healthcare benefits, the Colombian healthcare system 
continues to experience a prevalence of ESRD of 544 
patients per million population and an incidence of 145 
patients per million population per year (2). In 2010, 
the PD population in Colombia was 6,165 patients and 
the HD population in Colombia was 13,385 (6). Dialysis 
programs in Colombia are totally supported financially 
by public and private health insurers; the reimbursement 
for HD and PD is the same. Compounding its challenges 
with poverty, Colombia is a country of diverse geographic 
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regions that include mountainous terrain that can make 
access to remote locations difficult and increases travel 
time to urban areas. In addition, many of the country’s 
regions have a tropical climate with year-round tempera-
tures above 25°C. Higher temperatures often make life 
conditions and travel uncomfortable or more difficult 
for patients.

Dialysis clinics are typically located in large urban areas. 
Colombia has one of the largest percentages of rural pop-
ulations among the countries in Latin America, with 31% 
living outside larger cities and towns (7). Until recently, 
all dialysis patients who lived in remote rural areas or 
small towns had to travel to urban renal dialysis clinics 
for treatment or follow-up care. Traveling from a remote 
area to an urban center requires a significant investment 
of time and money. Limited financial resources and the 
challenges associated with traveling great distances to 
receive treatment or be seen by a nephrologist often lead 
to reduced patient adherence to treatment, suboptimal 
control of the patient’s disease, and an increased risk of 
withdrawal from dialysis therapy. 

Results from previous studies investigating outcomes 
in patients treated with PD therapy at home and who 
receive routine care and follow-up at remote centers 
have reported increased morbidity and mortality in these 
patients compared with those managed by a renal clinic 
in an urban setting (8–11). However, initial results from 
a PD satellite dialysis center program that was developed 
to provide dialysis to patients who live in remote areas in 
China suggest that a systematic and supportive program 
can improve outcomes (12).

In 2005, a program to establish remote PD centers in 
Colombia was initiated to help overcome geographic and 
financial access barriers for patients desiring PD therapy. 
These remote PD centers are located in or adjacent to 
medical clinics or hospitals in small towns, which were 
selected based on georeferencing criteria. Each remote 
PD center has an area for medical consultation, nurs-
ing procedures, and a peritoneal exchange room and is 
staffed by a specialized PD nurse who is available at all 
times for patient training, nursing care, and home visits. 
All of the patient training and PD procedures, including 
catheter placement, are performed at the remote PD 
center. On average, approximately 30 patients are in 
attendance at each remote PD center at any given time.

The remote PD centers are overseen and supported 
by one of 53 larger reference renal clinics located in 
large urban settings and are part of the Baxter Inc Renal 
Therapy Services (RTS) network in Colombia. The RTS 
sees approximately 9,000 dialysis patients throughout 
the country with 45% of the patients receiving PD. These 
urban reference renal clinics offer HD, PD, and renal 

prevention programs and are staffed by a nephrolo-
gist, who travels once a month to remote PD centers to 
evaluate patients. When not visiting, the nephrologist 
maintains contact with the specialized PD nurse working 
at the remote PD center by phone and intranet. Patients 
being treated at the remote PD center also undergo quar-
terly evaluations from a dietician and social worker who 
visit the remote PD center. The remote PD centers are fully 
connected to RTS via the intranet to maintain patients’ 
electronic medical records. When patients in remote areas 
require a switch from PD therapy to HD for any reason, they 
are transferred to the urban reference renal clinic.

Herein, we report on the health outcomes, including 
patient survival, incidence of peritonitis, and rate of 
withdrawal from PD therapy, among PD patients managed 
by established remote PD centers in Colombia.

MATERIALS AND METHODS

PATIENTS

Included in the analysis were all patients who were 18 
years of age or older, had been in the PD program for more 
than 90 days, and had attended one of the nine remote PD 
centers that are part of the RTS network but are located 
away from large urban centers in Colombia.

This was an observational analytical study; therefore, 
there was low risk to patients. This study was designed to 
protect the identities and ensure data confidentiality of 
all patients who participated. The study was also reviewed 
and approved by a research ethics committee.

STUDY DESIGN AND ASSESSMENTS

This was a multicenter historical cohort observa-
tional study of prevalent PD patients who were closely 
monitored from January 1, 2008, to December 31, 2009. 
Using specially developed forms, patient information and 
data were gathered by physicians and nurses who were 
responsible for attending to the patients at the remote 
PD centers.

Information and data were collected from histori-
cal clinical records, databases, and patient interviews 
and included demographics, cause of CKD, comorbidity 
(assessed using the Charlson comorbidity index) (13), 
performance status (assessed using the Karnofsky func-
tional scale) (14), socioeconomic variables (income level, 
average monthly income (measured in terms of minimum 
monthly salaries in Colombian pesos), educational level, 
occupation, and type of health insurance coverage), 
housing (type of dwelling, type of floor in the dialysis 
area, type of walls in the dialysis area, type of wash basin 
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used), access to public utilities (water, electric power, 
sewerage, natural gas, and telephone services), and 
transportation (type of transportation used to get to a 
dialysis center, time required to get to a remote PD cen-
ter, and time required to get to an urban reference renal 
clinic). The date of admission into the PD program, date of 
entry into the study, number of months in the study, and 
the number of months of therapy patients had received at 
the time the study was closed were also recorded.

Outcome measures for this analysis included patient 
survival, rate of withdrawal from PD therapy (technique 
survival), the cause of withdrawal from PD therapy, and 
rates of peritonitis. 

STATISTICAL ANALYSIS

SPSS statistical software package, version 18 (IBM 
SPSS, Armonk, New York) was used to perform statistical 
data analysis. A statistical description was prepared of all 
the variables, including calculations of the central trend 
measures and dispersion for quantitative variables and 
determinations of absolute frequencies and ratios for 
qualitative variables. Additionally, an estimate was made 
of the rate of peritonitis associated with PD, reported 
as one episode per x number of patient-months at risk, 
and the percentage of patients who withdrew from PD 
therapy due to causes related to dialysis. Subsequently, 
a bivariate analysis was performed using comparisons of 
ratios and chi-square association tests of independent 
variables and the occurrence of peritonitis associated 
with PD. The functions of survival were assessed for two 
outcomes of the cohort (mortality and withdrawal from 
PD) by plotting the Kaplan-Meier curve. For patient and 
technique survival rate analyses, the date of admission 
to the PD program was taken as the date of entry to the 
cohort. A 95% confidence interval (CI) was used for the 
estimators, and a 0.05 level of significance (α) was used 
for the two-tailed hypothesis tests. 

Baxter RTS Colombia employees were involved in the 
collection, analysis, and interpretation of the data. All of 
the authors, some of whom were Baxter RTS and Baxter 
Latin America employees, approved the final manuscript 
for submission. The authors maintained autonomy and 
developed the manuscript without input from other 
Baxter employees.

RESULTS

TREATMENT AND DURATION OF FOLLOW-UP

A total of 345 patients were eligible for the study; 198 
(57.4%) received continuous ambulatory PD therapy and 

147 (42.6%) received automated PD therapy. Patients 
were managed at one of nine remote PD centers with 
a median of 34 patients at each location (Figure 1). 
Patients were monitored for an average of 15.6 months 
(median, 16.6 months; range, 1 to 24 months) and 224 
(64.9%) patients were monitored for more than a year. 
Patients had received PD therapy for a median of 26 
months (interquartile range, 12 to 46.5 months) as of 
the closing date of the study. 

PATIENT CHARACTERISTICS AND STANDARD OF LIVING

A summary of baseline demographics, healthcare 
coverage, and disease characteristics is shown in Table 1. 
The median age was 54 years and approximately half of 
the patients were male. All the patients had some type of 
healthcare coverage. The most common cause of CKD was 
diabetes mellitus, followed by arterial hypertension, and 
glomerulonephritis. The majority (72.8%) of patients had a 
Karnofsky performance status score of ≥ 80 (normal activ-
ity with some difficulty, some signs and symptoms).

Socioeconomic Characteristics:  The socioeconomic 
characteristics of the patient cohort are summarized in 
Table 2. The majority (88.1%) of patients had an income 
level in the lower half of the socioeconomic range. Most 

Figure 1 — Distribution of home peritoneal dialysis patients 
receiving routine care and follow-up at remote peritoneal 
dialysis centers and associated urban renal clinics.
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Aspects of Transportation:  A detailed analysis of the 
time required to travel to a remote PD center or to an 
urban reference renal clinic for routine care and follow-
up is provided in Table 4. The time for patients to travel 
from their homes to an urban reference renal clinic was, 
on average, 4.3 hours. In contrast, patients could travel 
from their homes to their remote PD center in 1.2 hours, 
on average. The majority (91%) of patients used land 
transportation to travel to either site; a few patients 
traveled by river or used two modes of transportation.

OUTCOME MEASURES

Episodes of Peritonitis:  A total of 137 episodes of 
peritonitis were reported during 5,380 patient-months 
of therapy. The incidence rate of peritonitis was 2.54 

(93%) of the patients had completed only elementary 
or secondary school or were illiterate; few patients had 
received an undergraduate or graduate college degree. 
Most of the patients were homemakers or were engaged 
in some type of self-employment. More than half (56.8%) 
of the patients lived on less than one times minimum 
monthly salary (equivalent to US$243 USD); and 87.9% 
lived with two times a minimum monthly salary or less. 

Housing and Access to Public Utilities:  Two hundred 
thirty-nine (69.3%) patients lived in a small town and 
106 (30.7%) patients lived in a rural or farm-like set-
ting. Characteristics of the patients’ housing and their 
access to public utilities are shown in Table 3. Most of the 
patients lived in a house or apartment. For most patients, 
the floor of the room where dialysis was performed was 
made of cement, floor tiles, or brick. Similarly, for a 
majority of patients, dialysis area walls were finished 
or unfinished brick or stone. Approximately half of the 
patients used a traditional wash basin and the other half 
used a hand-made adapted wash basin. Most patients 
had access to electric power, water, sewage facilities, 
and telephone utilities. However, just 23.8% had access 
to a natural gas utility.

TABLE 1
Demographics, Healthcare Coverage, and  

Disease Characteristics

		  Patients
		  Parameter	 n=345

Sex, n (%)
	 Male	 187 (54.2)
	 Female	 158 (45.8)
Age, years
	 Median (IQ range)	 54 (41–65)
Type of healthcare coverage, n (%)
	 Contributory system	 173 (50.1)
	 Subsidized system	 151 (43.8)
	 Affiliated	 15 (4.35)
	 Special	 6 (1.7)
Cause of chronic kidney disease, n (%)
	 Diabetes mellitus	 118 (34.2)
	 Arterial hypertension	 89 (25.8)
	 Glomerulonephritis	 38 (11.0)
	 Polycystic kidney disease	 8 (2.3)
	 Obstructive uropathy	 7 (2.0)
	 Other	 21 (6.1)
	 Unknown	 64 (18.6)
Charlson comorbidity index ≥3, n (%)	 104 (30.1)
Karnofsky performance status <80, n (%)	 94 (27.2)

IQ = interquartile.

TABLE 2
Socioeconomic Characteristics

		  Patients, n (%)
		  Parameter	 (n=345)

Socioeconomic income level
	 1 (lowest)	 60 (17.4)
	 2	 151 (43.8)
	 3	 93 (27.0)
	 4	 31 (9.0)
	 5	 10 (2.9)
	 6 (highest)	 0		
Educational level
	 Illiterate	 41 (11.9)
	 Elementary school	 222 (64.3)
	 Secondary school	 58 (16.8)
	 Associate degree	 10 (2.9)
	 Undergraduate degree	 8 (2.3)
	 Graduate degree	 6 (1.7)	
Monthly incomea

	 No income	 44 (12.8)
	 <1 MMS	 152 (44.1)
	 1 to 2 × MMS	 107 (31.0)
	 2 to 3 × MMS	 32 (9.3)
	 3 to 4 × MMS	 9 (2.6)
	 4 to 8 × MMS	 1 (0.3)
Employment status	
	 Unemployed	 69 (20.0)
	 Homemaker	 140 (40.6)
	 Informal self-employed	 64 (18.6)
	 Formal self-employed	 3 (0.9)
	 Employee	 13 (3.8)
	 Pensioner	 56 (16.2)

MMS = minimum monthly salary. 
a 	Current MMS in Colombia (1 MMS equals approximately 

US$243).
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episodes per 100 patient-months (95% CI: 2.11, 2.97), 
which is equivalent to one episode of peritonitis for every 
39.3 patient-months of risk.

Based on a bivariate analysis, the risk of peritonitis 
was significantly higher in patients who were living on 
an income of less than one times the monthly minimum 
salary compared with one or more times the monthly 
minimum salary (p < 0.05) or who had a floor in their 
dialysis area made of dirt, cement, or unfinished wood 
compared with a floor made of floor tile, polished wood, 
carpet, or marble (p < 0.05) (Table 5). The risk of peri-
tonitis was not associated with socioeconomic income 
level, type of house, or type of wash basin.

Patient Survival:  A total of 42 (40.8%) patients 
died during 448.3 patient-years of treatment, which is 

equivalent to a rate of 9.4 deaths per 100 patient-years 
(95% CI: 6.8, 12.5). Cause of death included cardiovas-
cular (28 patients), unknown (five patients), peritoneal 
access-related infection (four patients), infection not 
related to peritoneal access (three patients), meta-
bolic syndrome (one patient), and functional declination 
syndrome (one patient). A Kaplan-Meier curve depicting 
the rate of patient survival during two years of follow-
up is shown in Figure 2. The 1-year patient survival 
rate was 92.44% and the 2-year patient survival rate  
was 81.55%.

Withdrawal from Peritoneal Dialysis:  During a total 
of 448.3 patient-years of treatment, 103 of the 345 
patients withdrew from PD therapy, which is equivalent 
to a rate of 22.9 withdrawals per 100 patient-years 
(95% CI: 18.4, 27.4). Figure 3 summarizes the causes of 
patient withdrawal from PD therapy. The most common 
reason for patient withdrawal from PD therapy was death. 
Thirty-two (31.1%) patients withdrew from PD therapy 
for nonmedical reasons including 30 (29.1%) who with-
drew because of a change in insurance and two (1.9%) 
who withdrew due to recovery of renal function. A total 
of 20 (19.4%) patients withdrew from PD therapy due 
to peritonitis. Therefore, the rate of withdrawal for rea-
sons other than mortality was 13.6 withdrawals per 100 

TABLE 3
Characteristics of Housing and Access to Public Utilities

		  Patients, n (%)
		  Parameter	 (n=345)

Type of dwelling
	 Shack or stilt house	 28 (8.1)
	 Boarding house (one bedroom)	 10 (2.9)
	 Apartment	 35 (10.1)
	 House	 272 (78.8)
Floor in the dialysis area
	 Dirt or sand	 5 (1.4)
	 Coarse wood, wooden board,  
	   wooden plank	

22 (6.4)

	 Cement	 154 (44.6)
	 Floor tiles, bricks	 150 (43.5)
	 Carpet, marble, polished wood	 14 (4.1)
Walls in the dialysis area
	 Fabric, cardboard, tin, waste, bamboo	 2 (0.6)
	 Prefabricated material	 2 (0.6)
	 Coarse wood, wooden board,  
	   wooden plank	

25 (7.2)

	 Rammed wall, adobe, baharequea	 14 (4.1)
	 Unfinished brick, stone or wall	 93 (27)
	 Finished wall, complete finishing	 209 (60.6)
Wash basin
	 Traditional	 156 (45.2)
	 Handmade	 189 (54.8)
Access to public utilities
	 Water supply	 297 (86.1)
	 Electric power supply	 340 (98.6)
	 Sewage system	 269 (78.0)
	 Natural gas supply	 82 (23.8)
	 Telephone	 250 (72.5)

a	 Bahareque is a mixed timber, bamboo, and mud wall construc-
tion technique.

TABLE 4
Transportation Aspects of the Population

		  Patients, n (%)
		  Parameter	 (n=345)

Travel time to a remote center
	 <1 hour	 233 (67.5)
	 1–2 hours	 57 (16.5)
	 2–3 hours	 20 (5.8)
	 3–4 hours	 19 (5.5)
	 4–5 hours	 10 (2.9)
	 5–6 hours	 3 (0.9)
	 >6 hours	 3 (0.9)
Travel time to the reference clinic
	 1–2 hours	 76 (22.0)
	 2–3 hours	 75 (21.7)
	 3–4 hours	 40 (11.6)
	 4–5 hours	 77 (22.3)
	 5–6 hours	 5 (1.4)
	 >6 hours	 72 (20.9)
Means of transportation
	 Fluvial transportation	 8 (2.3)
	 Land transportation 	 314 (91.0)
	 Two kinds of transportation	 23 (6.7)
	 Air transportation	 0
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patient-years (95% CI: 10.3, 16.9). A Kaplan-Meier curve 
depicting the rate of patient withdrawal from PD therapy 
during two years of follow-up is shown in Figure 4. The 
1-year and 2-year technique survival rates were 97.27% 
and 89.78%, respectively.

DISCUSSION

This report describes patient characteristics, standard 
of living, and outcomes of a historical patient cohort 
undergoing PD therapy at home and receiving routine 
care and follow-up at remote PD centers that are part of 
the RTS network in Colombia. Patients in this cohort were 

in the lowest socioeconomic income levels or considered 
to be living at or below the poverty level. The majority of 
the patients had only a basic level of education and 11.9% 
of the patients were illiterate. Most of the patients lived 
in a house with a hard nonporous floor and wall surfaces 
in the area where they perform their home PD. However, 
some patients did not have access to public utilities.

It could be hypothesized that the unfavorable socio-
economic status of the patient cohort in this study 
would disqualify them from treatment with PD therapy 
at home. A lower education level has been suggested to 
predict technique failure in a patient cohort receiving PD 
therapy in Canada (15). However, in a prospective cohort 
study of nearly 2,000 incident PD patents conducted in 
Brazil, economic status was not a significant predictor 
of patient survival or technique failure (16). In another 
historical cohort study of incident patients in Colombia, 
mortality rate was higher among patients receiving HD 
than among patients treated with PD, even though the 
patients receiving PD were poorer (3).

Other factors that may influence PD patient outcomes 
are the locality of their home and the distance of their 
home to a renal clinic. Patients with CKD who live in remote 
areas are less likely to receive recommended care and are 
more likely to experience adverse health outcomes (17). 
Thompson et al. (10) reported that HD patients who lived 
more than 160 km from a dialysis unit had an increased 
risk of death compared with those patients living closest 
to the center. Interestingly, although patients living in 
remote areas were more likely to live in a rural area, half 
of the patients in that study who lived more than 160 km 
from the renal center resided in an urban setting, sug-
gesting that distance rather than rural or urban status 
had a greater effect on risk of mortality in that cohort of 
patients in the United States. Higher rates of mortality  

TABLE 5
Variables Associated with the Risk of Peritonitis During Peritoneal Dialysis Therapy

	 Variable	 Characteristics	 Relative risk (95% CI)	 p value

Socioeconomic income levela	 Levels 1, 2 vs Levels 3, 4, 5, 6	 1.18 (0.84–1.65)	 NS

Monthly income	 Income <1 MMS vs ≥1 MMS	 1.47 (1.05–2.078)	 <0.05

Type of housing/dwelling
	 Shack, stilt house, boarding house vs	

0.84 (0.48–1.46)	 NS
 

	 rented apartment or house		

Type of wash basin	 Handmade vs traditional	 1.31 (0.94–1.81)	 NS

Floor type in the dialysis area
	 Dirt, cement, coarse wood vs floor tile, 	

1.43 (1.03–1.99)	 <0.05
 

	 polished wood, carpet, marble

CI = confidence interval; NS = not significant; MMS = minimum monthly salary (US$243).
a	Socioeconomic income levels: 1 = lowest, 6 = highest.

Figure 2 — Kaplan-Meier curve depicting rate of patient sur-
vival.
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have also been reported in China for ESRD patients who 
live in rural areas compared with those living in urban 
areas (18). Importantly, none of the patients living in 
rural areas in that study were receiving PD therapy. 

As with HD, studies have demonstrated an increased 
rate of mortality in PD patients who live more than 50 
to 80 km from a renal clinic (11,19) . PD patients living 
in remote rural areas have also been reported to have 
a higher risk of switching to HD, although this did not 
appear to be the case for patients living in small rural 
towns (20). In contrast, results from a retrospective 

cohort study in Canada reported that the distance to a 
treatment center and residence in a rural area did not 
have an effect on either mortality or technique failure 
in patients receiving PD (15). In addition, although 
Tonelli et al. (11) reported an increased risk of mortality 
with increasing distance from a renal clinic, they also 
reported a lower risk of technique failure for patients 
living in a remote area that was similar among patients 
receiving automated PD and those receiving continuous 
ambulatory PD.

As a departure from other cohort studies, our study 
focused only on patients who lived in remote areas in 
Colombia and were being supported by a remote PD 
center. These remote PD centers were established to 
overcome socioeconomic or geographic barriers to treat-
ment. A similar program established in China reported 
a decrease in the PD therapy dropout rate, improved 
patient survival, and improved technique survival for 
those patients receiving PD (12). All of the patients in 
our study lived in rural areas or small towns with 78% 
and 45% of the patients living ≥ 2 hours or ≥ 4 hours 
away from an urban reference renal clinic, respectively. 
Despite the distance from an urban reference renal clinic, 
the patient survival rate was 92.44% at one year and 
81.55% at two years of follow-up, and the mortality rate 
was 9.4 deaths per 100 patient-years. These results com-
pare favorably with a 70% 2-year survival rate reported 
for a prospective cohort of incident PD patients in Brazil 
that had approximately 30% of its patients living farther 
than 50 km from the clinic (16), and to the 14.3 to 15.0 
deaths per 100 patient-years reported for patients in 
Canada who lived farther than 50 km away from the clos-
est nephrologist (11). 

Figure 3 — Causes of withdrawal from peritoneal dialysis (PD) therapy.

Figure 4 — Kaplan-Meier curve depicting rate of patient with-
drawal from peritoneal dialysis (technique survival).



59

PDI	 JANUARY  2015 - VOL. 35, NO. 1	 PD IN REMOTE COLOMBIA LOCATIONS 

Similarly, technique survival rates in our study 
compare favorably or are similar to those reported by 
other groups. In this study, the 1- and 2-year technique 
survival rates were 97.27% and 89.78%, respectively. 
In comparison, the 1-year technique survival rate for 
patients in the satellite PD program in China was 93% 
(12) and the 2-year technique survival rate for patients 
in the Brazilian cohort was 73% (16). Notably, Tonelli et 
al. (11) reported that, as the distance from a patient’s 
home to an attending nephrologist increased, the likeli-
hood of technique failure actually decreased.

An increase in the rates of complications including 
peritonitis and infections has been reported for patients 
receiving PD therapy in remote areas (9). A peritonitis 
rate of 0.77 episodes per patient-year (equivalent to one 
episode for every 15.58 patient-months) was reported 
for patients living 100 km or farther from a PD center 
in Australia (8). In comparison, the rate of peritonitis 
in the current study was one episode for every 39.3 
patient-months of risk. In addition, we report peritoni-
tis rates that are lower than those recommended by the 
International Society for Peritoneal Dialysis (one episode 
for every 18 patient-months) (21). These findings sug-
gest that in spite of living in remote areas under perhaps 
less than ideal conditions for treatment, home PD therapy 
in remote areas in Colombia is safe when supported by 
a remote PD center with additional assistance provided 
by an urban reference renal clinic.

A bivariate analysis of the current patient cohort 
revealed a significant association between a patient’s 
monthly income and floor type in his or her dialysis area 
and the risk of peritonitis (p < 0.05). These two variables 
are most representative of a family’s overall well-being 
and the hygiene conditions at the home. The potential 
relationships between a patient’s monthly income, floor 
type in the dialysis area, or any other variables and 
patient survival or technique survival were not explored 
because this study lacked the necessary statistical power 
for such an analysis. As noted previously, a recent study 
did not find a relationship between a family’s monthly 
income and patient survival or PD technique dropout 
rate (16).

Like all observational cohort studies, this study is 
associated with limitations and potential bias. One 
potential patient selection bias may have over-estimated 
the outcomes of PD therapy, as only patients with stable 
disease are likely to receive care at remote PD centers, 
while patients with uncontrolled disease tend to receive 
routine care and follow-up at a large urban center or are 
switched to HD. The status of a patient’s disease may also 
influence the way therapeutic teams make treatment 
recommendations to their patients.

Although PD therapy is associated with positive 
clinical outcomes and has recently been shown, among 
patients who started dialysis treatment after 2000, to 
be associated with a risk of death that is similar to that 
experienced by patients undergoing HD (22), many have 
suggested that PD therapy is underutilized (23–25). The 
outcome results of this study may have been influenced 
by the marked improvements and maturation of care prac-
tices in the field of PD therapy (26). Even so, our findings 
suggest that a remote PD program can safely provide 
effective PD support to patients who live in remote areas 
under less than favorable conditions. While no quality-
of-life measures were assessed in this study, it would be 
interesting to determine if the closeness of the patient’s 
home to a remote PD center has a positive effect on the 
patient’s overall quality of life. Future studies are needed 
to fully characterize the effectiveness of long-term PD 
therapy using a remote PD center program.

CONCLUSIONS

Most of the PD patients in this study who performed 
PD at home and received routine care and follow-up at 
remote PD centers in Colombia reported a low socioeco-
nomic income level and some had poor access to basic 
public utilities. Monthly income and the type of floor in 
the area where a patient’s dialysis was performed were 
factors associated with a risk of peritonitis. Results 
from this study demonstrate that remote PD centers can 
provide safe and favorable patient and technique sur-
vival outcomes. With the support of a remote PD center 
program, home PD therapy is an appropriate treatment 
option for patients who live in remote areas. Such a PD 
program can mitigate a patient’s financial and healthcare 
inequities and provide the additional benefit of reducing 
travel time. 
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