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Observational studies from different regions of the world
provide valuable information in patient selection, clinical
practice, and their relationship to patient and technique
outcome. The present study is the first large cohort provid-
ing patient characteristics, clinical practice, patterns and
their relationship to outcomes in Latin America. The objec-
tive of the present study was to characterize the cohort and
to describe the main determinants of patient and technique
survival, including trends over time of peritoneal dialysis
(PD) initiation and treatment.

This was a nationwide cohort study in which all incident
adult patients on PD from 122 centers were studied. Patient
demographics, socioeconomic and laboratory values were
followed from December 2004 to January 2011 and, for
comparison purposes, divided into 3 groups according to
the year of starting PD: 2005/06, 2007/08 and 2009/10.
Patient survival and technique failure (TF) were analyzed
using the competing risk model of Fine and Gray. All patients
active at the end of follow-up were treated as censored. In
contrast, all patients who dropped the study for any reason
different from the primary event of interest were treated as
competing risk. Significance was set to a p level of 0.05.

A total of 9,905 patients comprised the adult database,
7,007 were incident and 5,707 remained at least 90 days in
PD. The main cause of dropout was death (54%) and of TF
was peritonitis (63%). Technique survivalat 1, 2, 3, 4, and
5 years was 91%, 84%, 77%, 68%, and 58%, respectively.
There was no change in TF during the study period but 3
independent risk factors were identified: lower center
experience, lower age, and automated PD (APD) as initial
therapy. Cardiovascular disease (36%) was the main cause
of death and the overall patient survival was 85%, 74%,
64%, 54%, and 48% at 1, 2, 3, 4, and 5 years, respectively.
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Patient survivalimproved along all study periods: compared
to 2005/2006, patients starting at 2007/2008 had a rela-
tive risk reduction (SHR) of 0.83 (95% confidence interval
[CI] 0.72 - 0.95); and starting in 2009/2010 of 0.69 (95%
CI0.57 - 0.83). The independent risk factors for mortality
were diabetes, age > 65 years, previous hemodialysis, start-
ing PD modality, white race, low body massindex (BMI), low
educational level, center experience, length of pre-dialysis
care, and the year of starting PD.

We observed an improvement in patient survival along
the years. This finding was sustained even after correc-
tion for several confounders and using a competing risk
approach. On the other hand, no changes in technique
survival were found.
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arge and representative cohorts provide the oppor-

tunity to assess a wide variety of both exposures and
outcomes. Theinformation acquired from these studies is
particularlyimportantin fields where randomized clini-
cal trials are difficult to perform. Several cohorts from
different continents, namely CANUSA (1) and USRDS (2)
in North America, NECOSAD (3) and EAPOS (4) in Europe,
ASPD (5) in Asia, and the ANZDATA (6) in Oceania have
reported information related to patient characteristics,
clinical practice patterns and their relationship to clini-
cal outcomes. The present study was the first large and
representative cohort study providing this information
in Latin America, a region contributing to 25% of the
global peritoneal dialysis (PD) population (7)

Another potential advantage of the analysis of large
longitudinal cohort studiesis related to the possibility of
providing an overview of trends in patient characteristics,
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clinical practice and outcomes for specific populations
across the globe and different time periods, defining the
clinical practice patterns associated with best outcomes
(2). Recent reports describe a trend towards outcome
improvement in PD patients in the developed world
(2,8,9). However, most of the recent growth in PD has
occurred in the developing world, where studies looking
at patient characteristics, clinical practice patterns, and
trends in outcomes over time and in particular settings
are lacking.

Therefore, the objective of the present study was to
describe the characteristics of the population, clini-
cal practice patterns, and their relationship to clinical
outcome in a large nationwide prospective cohort. In
addition, we aimed to analyze temporaltrendsin patient
and technique survivalin BRAZPD II.

MATERIALS AND METHODS

This was a nationwide prospective cohort study
launched in December 2004, enrolling all patients from
dialysis centers using supplies manufactured by Baxter
Healthcare and with at least 10 patientsin PD. Although
it was not possible to estimate the average percentage
of patients per center included in the study, the level
of center participation during the study was constant,
and by extrapolation and comparison to the Brazilian
dialysis census, the cohort represented approximately
65 - 70% of all prevalent PD patients in the country
throughout the study period. Once selected for the study,
each clinic submitted the research project to the local
ethics committee and upon approval, at least 1 physi-
cian and 1 nurse from each center were trained by study
monitors to use the specific software (PDNet, Baxter
Healthcare, Sao Paulo, Brazil). All patients signed an
informed consent agreeing to participate in the study
and were followed until dropout or to the end of the
studyin January 2011. A software application was espe-
cially developed for data collection and was previously
described (7).

PATIENT POPULATION

This study included all adult patients from PD centers
nationwide, reported monthly by nephrologists and
nurses at the clinic using PDNet. Center participation
over the study period was constant and all patients
using supplies manufactured by Baxter were included
in the database. The number of prevalent patients in
each year corresponded to approximately 65 to 70% of
all PD patients in the country. Data collection included
demographic data including age (years), gender, race,
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PATIENT SURVIVAL IMPROVEMENT IN THE BRAZPDII COHORT

cause of end-stage renal disease, history and time of
pre-dialysis care, family income (minimum wages [MW]
per month: 0-2;3-5;6-10; 11- 20; > 20 MW), educa-
tion level (illiteracy, elementary, secondary, and higher),
distance from dialysis center (< 25; 25 - 50; > 50 km),
region where patients live and its Human Development
Index (HDI) and center experience in patient-years.
Clinicaldataincluded PD modality - continuous ambula-
tory PD (CAPD) or automated PD (APD), body massindex
(BMI; kg/m?), blood pressure (mmHg), presence of
edema, and exit-site conditions. The presence of comor-
bid conditions (lupus, malignancy, coronary artery
disease, known left ventricular hypertrophy, stroke,
peripheral artery disease, and diabetes) was registered
and the Davies score calculated accordingly. Peritoneal
dialysis-specific data, such as dialysis prescription,
residual renal volume, and ultrafiltration volume were
also collected in a subgroup of patients.

For the analysis of technique survival, the primary
event was defined as definitive transfer to hemodialysis
(HD) for any reason, which means the patient did not
return to PD until the end of the follow-up. Dropout
data were stratified as death, recovery of renal func-
tion, renal transplantation, definitive transfer to HD,
and lost to follow-up. Center experience was measured
by patient-years, i.e., the follow-up time of all patients
from a certain center was summed and the result divided
by the number of years that center participated in the
study. The tertiles of center experience measured in
patient-years were T1: < 11; T2: 11.1 - 25; T3 > 25. For
the description of trends in population characteristics,
patient and technique survival, the population was
divided into 3 groups according to the year of starting
PD: 2005/2006, 2007/2008, and 2009/2010.

STATISTICAL ANALYSIS

Continuous variables were expressed as mean *
standard deviation (SD) or median and range, while
categorical variables (e.g., gender, race, primary renal
disease, presence of comorbid conditions, initial therapy,
current PD modality) were expressed as frequencies or
percentages. Comparison between continuous vari-
ables at baseline was performed using ANOVA test while
categorical variables were compared by chi-square
test. For adjusted multivariate patient and technique
survival, we considered the influence of competing
risks and, considering that any patient can experience
only 1 type of event, either death for patient survival or
transfer to HD for technique survival, we used a com-
peting risk model based on Fine and Gray. All patients
active at the end of follow-up were treated as censored.
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In contrast, all patients who dropped the study for any
reason different from the primary event of interest
were treated as competing risk. Transplantation was
not considered as technique failure but as an event that
competed with the primary event. We modeled compet-
ing risk survival using a cumulative incidence function
rather than survival. Differences between cumulative
incidence curves were compared using Fine and Gray's
method. All analysis was adjusted for covariates.
Finally, collinearity among variables was tested and if
statistically significant interactions were present, 1 of
them was excluded. Covariates were included in the
model when a p value lower than 0.20 in the univariate
analysis was found. Statistical significance was setat p <
0.05. Allstatistical descriptive analyses were performed
with SPSS 20.0 (SPSS, Chicago, USA). The competing
risk analysis was performed using STATA 12 (StataCorp
LP, College Station, TX, USA) and the package cmprsk:
Subdistribution Analysis for Competing Risks, R version
3.0.2 (R Foundation for Statistical Computing).

RESULTS

From December 2004 to January 2011 a total of 9,905
adult patients with valid data from 122 national centers
were recruited in the studyandincludedin the database.
The center participation over the study period was con-
stant and all patients using supplies manufactured by
Baxter were recruited. Although it was not possible to
capture the percentage of patients for each center, by
extrapolation and comparing the number of prevalent
patients in each year to the Brazilian Census of dialy-
sis corresponded to approximately 65 — 70% of all PD
patientsin the country during the study. In this cohort,
7,007 were incident patients on PD, of which 5,707
remained at least 90 days on PDandin 3,311, PD was the
first ever renal replacement therapy (Figure 1).

BASELINE CHARACTERISTICS

In Table 1, we present the main characteristics of
the study population, divided into a description of the
overall population (including prevalent and incident
patients), and the incident population. The mean age of
patients was 58.9 + 16 years, 48% were males, 64% were
white, and 57% lived 25 km from the PD center or closer.
Reflecting the characteristics of the Brazilian population,
10% wereilliterate, 33% had a familyincome less than 2
Brazilian minimum wage (MW), only 50% received pre-
dialysis care and 9% of patients lived more than 25 km
away from the dialysis center. Regarding comorbidities,
diabetes was presentin 43%, and hypertension in 72%;
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9905 Patients included between
December 2004 and January 2011

2858 were prevalent
patients in PD

7007 Incident Patients

1300 patients remained
less than 90 days on PD

5707 Incident Patients in PD with at least 90 days on therapy

2396 with previous
hemaodialysis

3311 Incident Patients in Dialysis with at least 90 days on PD

Figure 1 — Characterization of BRAZPD II cohort. PD = peri-
toneal dialysis.

Davies score was 0 (no comorbidities) in 37%, 1 - 2 in
57% and > 2 in 6%. Information regarding laboratory
parameters and its behavior after commencing PD can
be found in a supplementary file.

Table 2 shows the characteristics of the study popula-
tion divided into different time periods of PD initiation.
The prevalence of diabetic patients starting PD decreased
5% over the years, and there was an increase of 9% in
the prevalence of patients with low comorbidity index
as measured by Davies Score and a reduction of 8.1% of
patients of white race starting PD over the observation
time period. The use of APD as the initial therapyininci-
dent patientsincreased substantially from 37%to 53%, a
16% increase in 5 years. The full comparisons of clinical
and demographic characteristics over the vintages are
presented in Table 2.

TECHNIQUE SURVIVAL

Out of the 5,707 incident patients, 607 (11%) were
definitively transferred to HD during the study period.
The main cause of technique failure was peritonitis
(65%) followed by ultrafiltration failure (19%), catheter
dysfunction (13%), refractory exit-site infection (3%)
and other causes (2%). The technique survivalat 1, 2, 3,
and 4 years was respectively: 94%, 87%, 81%, and 72%.
The percentages of patients remaining on the therapy
after combining death with technique failureat 1, 2, 3,
and 4 years were respectively 84%, 68%, 54%, and 41%.
The dropout rate (and not technique failure) at 1, 2, 3,

This single copy is for your personal, non-commercial use only.

For permission to reprint multiple copies or to order presentation-ready copies
for distribution, contact Multimed Inc. at marketing@multi-med.com



PDI NOVEMBER 2014 - VOL. 34, NO. 7 PATIENT SURVIVAL IMPROVEMENT IN THE BRAZPDII COHORT

TABLE 1
Clinical and Demographic Characteristics of the BRAZPD II Cohort
Incident PD Incident PD Patients with
Overall Patients >90 Days on Therapy
Variable (n=9,905) (n=17,007) (n=5,707)

Age (years) 58.9+16.2 59.8+16.2 59.4%16.0
Male gender 47% 48% 48%
Diabetes (yes) 41% 43% 44%
Previous HD (yes) 41% 37% 36%
Hypertension (yes) 72% 71% 73%
Pre-dialysis care (Yes) 48% 49% 51%
BMI

<18.5 7% 7% 6%

18.5-24.9 50% 51% 51%

>25 43% 42% 43%
Davies score

0 38% 37% 37%

1-2 55% 57% 57%

3-4 7% 6% 6%
Family income

<2Mw 35% 34% 34%

2-5 MW 44% 46% 46%

>5 MW 21% 20% 20%
Race

White 64% 64% 64%

Black 12% 12% 12%

Others 24% 24% 24%
Distance from the center

<25km 57% 58% 57%

25-100 km 32% 42% 33%

>100 km 10% 10% 10%
Primary renal disease

Diabetes 35% 36% 37%

Hypertension 17% 16% 17%

CGN 11% 9% 9%

Unknown 21% 22% 20%

Others 16% 17% 17%
Education Level

Up to 4 years 66% 66% 55%

More than 4 years 34% 34% 35%
Center experience (patients-year)

Center experience 39.2+24.8 41.2424.9 41.7+25.0

<11 10% 8% 8%

11.1-25 26% 25% 24%

>25 64% 67% 68%

Time of pre-dialysis care 16.3+29.3 16.4+29.3 17.0+29.8

PD = peritoneal dialysis; HD = hemodialysis; BMI = body mass index; MW = minimum wage in Brazil; CGN = chronic glomerulone-
phritis.

4, and 5 years was respectively 22%, 37%, 50%, 63%, technique and patient survival were similar to previous
and 72%. Death was responsible for more than 50% of reports from different cohorts (2,9-12). Peritonitis was
the study dropout with peritonitis coming next. Table 3 the most important cause of technique failure followed
summarizes the causes of dropout. Importantly, our by ultrafiltration failure.

717

This single copy is for your personal, non-commercial use only.
For permission to reprint multiple copies or to order presentation-ready copies
for distribution, contact Multimed Inc. at marketing@multi-med.com



DE MORAES et al. NOVEMBER 2014 - VOL. 34, NO. 7 PDI
TABLE 2
Baseline Clinical and Demographic Data of the Study Patients According
to the Time Starting PD
2005/06 2007/08 2009/10
Variable (n=1,465) (n=2,257) (n=1,985) p?
Age (years) 59.8+15.5 59.5+16.0 59.0+16.3 0.30
Male gender 49% 46% 49% 0.09
Diabetes (Yes) 47% 44% 41% <0.02
Previous HD (Yes) 34% 39% 34% <0.01
Hypertension (yes) 74% 73% 71% 0.11
Pre-dialysis care (Yes) 58% 49% 47% <0.01
BMI 0.34
<18.5 6% 7% 6%
18.5-24.9 52% 51% 49%
>25 41% 42% 44%
Davies Score <0.01
0 32% 36% 41%
1-2 62% 58% 53%
3-4 6% 6% 6%
Family Income <0.01
<2 MW 31% 31% 39%
2-5 MW 48% 48% 43%
>5 MW 21% 21% 18%
Race <0.01
White 70% 63% 62%
Black 10% 13% 13%
Others 20% 24% 25%
Distance from the center <0.01
<25km 62% 56% 54%
25t0 100 km 28% 34% 36%
> 100 km 10% 10% 10%
Primary renal disease <0.01
Diabetes 41% 38% 34%
Hypertension 17% 17% 16%
CGN 10% 9% 10%
Unknown 14% 21% 23%
Others 18% 15% 17%
Education Level 0.54
Up to 4 years 65% 65% 65%
More than 4 years 35% 35% 35%
Center experience (patients-year) <0.01
<11 9% 8% 6%
11.1-25 21% 25% 24%
>25 70% 66% 70%

PD = peritoneal dialysis; HD = hemodialysis; BMI=body mass index; MW = minimum wage in Brazil; CGN = chronic glomerulonephritis.
2 p values were calculated by univariate ANOVA for continuous variables and chi-square for categorical variables.

Six covariates presented a p value lower than 0.20
in the univariate analysis and were included in the
multivariate model: age > 65 years, race, distance from
the dialysis center, center experience, initial PD modal-
ity, and previous HD. There was no improvement in
technique survival over the years. There were however,
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3 independent predictors of technique failure: center
experience in patient-years (relative risk reduction
[SHR] 0.99, 95% confidence interval [CI] 0.98 - 0.99),
age < 65 years (SHR: 0.67, 95% (I, 0.57 - 0.81), and
APD as initial therapy (SHR: 1.20, 95% CI, 1.01 - 1.41)
(Table 4).
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TABLE 3
Dropout Causes

Death Not Censored

Death Censored

Cause of Dropout Overall 2005/06 ~ 2007/08  2009/10 Overall 2005/06 ~ 2007/08  2009/10
Peritonitis 22% 19% 23% 23% 50% 48% 53% 47%
Ultrafiltration failure 6% 9% 4% 4% 14% 24% 9% 8%
Catheter dysfunction 4% 2% 5% 7% 10% 5% 12% 13%
Other causes 11% 9% 11% 16% 26% 22% 26% 32%
Death 57% 61% 57% 50% - - - -

TABLE 4 2007/2008 had a SHR of 0.83, 95% CI 0.72 - 0.95; and

Subdistribution Hazard Ratio of Covariates from 2009/2010 a SHR of 0.69, 95% CI 0.57 - 0.83).
for Mortality After the inclusion of all variables with a p value lower

. than 0.20 atthe univariate analysis (age = 65 years, BMI,
Variable exp(coef)  se(coef)  95% (I diabetes, previous HD, white race, literacy, PD modality,

. center experience, time of pre-dialysis care, and the

Biennium year the patient started PD), we ended up with 10 inde-
2005-06 (Ref) pendent predictors of mortality: diabetes (SHR: 1.65,
2007-2008 0.83 0.07 0.72-0.95 .

5 95% (I, 1.44 - 1.86), previous HD (SHR: 1.32, 95% (I,
009-2010 0.69 0.09 0.57-0.83 1.16 - 1.50). APD as initial th SHR: 0.85. 95% CI

Age >65 years 2.44 0.06  2.15-2.77 16 -1.50), APD as initial therapy (SHR: 0.85, 95% (I,

BMI: 0.75 -0.97), age > 65 (SHR: 2.44, 95% (I, 2.15 - 2.77),
<18.5 kg/m? (Ref) white race (SHR: 1.18, 95% CI, 1.03 - 1.35), education
18.5-24.9 kg/m? 0.61 0.11 0.49-0.77 level (< 4 years) (SHR: 1.26, 95% (I, 1.10 - 1.45), BMI

>25 kg/m? 0.58 0.12 0.46-0.73 (normal BMI compared to low BMI: SHR: 0.61, 95% (I,
Center experience 0.99 0.00  0.99-1.00 0.49 - 0.77; high BMI compared to low BMI: SHR: 0.58,

(patient—year) ) ) ) ) 95% (I, 0.46 - 0.73), center experience (SHR: 0.99, 95%
Diabetes (yes) 1.65 0.06  1.44-1.86 CI, 0.99 - 1.00), time of pre-dialysis care (SHR: 0.99,
Years of education 1.26 0.07  1.10-1.45 95% (I, 0.99 - 1.00) and the year the patient started PD

(<4 years) (2007/2008 compared to 2005/2006: SHR: 0.83, 95%
Modality (APD) 0.85 006 0.75-0.97 (1 072 _ 0.95; 2009/2010 compared to 2007/2008:
Previous HD (yes) 1.32 0.06 1.16-1.50 o . .

. SHR:0.69, 95% (I, 0.57 - 0.83) (Figure 2). Afull descrip-

Race (white) 1.18 0.07 1.03-1.35 . . . . .

: o tion of patient survival according different subsets of
Time of pre-dialysis . .

(years) 0.99 0.00  0.99-1.00 patients can be seenin Table 5.

exp(coef) = SHR; se(coef) = standard error of SHR; CI = con-
fidence interval; BMI = body mass index; APD = automated
peritoneal dialysis; HD = hemodialysis; SHR = subdistribution
hazard ratio.

PATIENT SURVIVAL

There were 1,057 deaths (19%) between incident
patients during the study. In fact, death was the leading
cause of dropout (54% of all cases) mainly by cardiovas-
cular disease (36%), followed by infection not related to
PD (35%) and peritonitis (9%) (Table 3). Overall non-
adjusted patient survival at 85%, 74%, 64%, 54%, and
48%at 1, 2, 3, 4, and 5 years, respectively.

Mortality rates for all causes improved over the years:
compared to 2005/2006 patients, those starting in
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DISCUSSION

Observational studies from different regions of the
world provide valuable information in patient selec-
tion, clinical practice, and their relationship to patient
and technique outcome. The present study is the first
large cohort from a developing country to confirm the
improvement in patient survival in recent years, previ-
ously observed only in developed countries (2,9).

The demographic characteristics of our PD patients
changed over time and we noted a significant reduc-
tion in diabetic patients starting PD, a slight reduction
in age at the beginning of therapy and an increase in
patients without comorbidities according to the Davies
score. Comparing our population with other large
cohorts, we have a higher percentage of diabetic patients
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Figure 2 — Cumulative incidence failure for both: Event of
Interest (A) and Competing Risks (B).

starting PD when compared to the European and Asiatic
cohorts (15 - 27%) but similar to the USRDS (44%)
(2-5), and the mean age of our cohort was in average
5 to 7 years older than most others large PD cohorts.
These changes in our patient profile likely reflect a
change in clinical practice probably based on several
emerging data pointing to better outcomes of younger
non-diabetic patients in PD (2,9,13). In terms of PD
modality, there was a huge increase in the percentage
of patients starting PD on APD (30% in 5 years) and our
prevalenceis nowadays similar to most developed coun-
tries (14). Since its introduction during the 1990s, the
use of APD increased strongly worldwide and currently
is the main PD modality in many developed countries
despite its higher cost (14). Such temporal change is
not only related to formal clinicalindications (e.g. high
transporters) but also to a common belief, although
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TABLE 5
Subdistribution Hazard Ratio of Covariates for
Technique Failure

Variable exp(coef)  se(coef) 95% CI
Biennium
2005-06 (Ref)
2007-2008 0.94 0.09 0.78-1.13
2009-2010 0.90 0.12 0.72-1.14
Age <65 years 0.67 0.09 0.57-0.81
Center experience 0.99 <0.01  0.98-0.99
(patient-year)
Center distance (25 km)  1.07 0.08 0.91-1.26
Modality (APD) 1.20 0.09 1.01-1.41
Previous hemodialysis 113 0.08 0.96-1.34
(ves)
Race (white) 0.86 0.08 0.73-1.01

exp(coef) = SHR; se(coef) = standard error of SHR; CI =
Confidence Interval; APD = automated peritoneal dialysis;
SHR = subdistribution hazard ratio.

not confirmed in some studies, of a better quality
of life (15-17).

TECHNIQUE SURVIVAL: MAIN FINDINGS AND PREDICTORS

Traditionally, peritonitis is the leading cause of tech-
nique failure, which was not differentin the present study.
In fact, almost 2 out of 3 patients who were definitively
transferred to HD did it as a consequence of a peritonitis
episode. Technique failureat 1, 2, and 3 years was similar
to previous studies from different cohorts (10,11). There
were 3 independent predictors of technique failure in
our cohort, namely: age, center experience, and APD as
initial PD modality. The impact of age in technique fail-
ure is conflicting in the literature: while a higher risk in
elderly patients was found in a study from North America
(18), Limetal. reported a significant advantage of elderly
over younger PD patients in the ANZDATA cohort (11).
Less controversial is the impact of center experience on
outcomes (10,18-20). Center size has been reported to
have a directimpact on outcomes. Apparently, the higher
experience acquired treating a larger number of patients
directly influences outcomes (19,20). Exploring the data
using categorization of the variable center experience,
we found a threshold for better results when a center
treated at least 29 patient-years. Last, APD is usually the
modality of choice for the treatment of high transport-
ersin PD. Itis known that these patients are at high risk
for ultrafiltration failure and present significantly more
comorbidities that may influence outcomes, particularly
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when glucose-sparing solutions are not available, as was
our case at the time (21,22).

MORTALITY

Despite all efforts, mortality rates remain extremely
highin dialysis patients (23). Not surprisingly, death was
responsible for more than 50% of the study dropoutand,
in line with previous reports, cardiovascular mortality
was the most frequent cause of death, followed by non-
related PD infections, and peritonitis (24). Several known
risk factors associated with poor outcomes in previous
reports contributed to these results. Age was the most
important risk factor followed by diabetes. Patients with
a BMI below the normal value of 18.5 were at high risk
of mortality, most likely reflecting malnourishment.
Patients originating from HD present with end-stage
renal disease more often and have a lower, ifany, residual
renal function than those starting dialysis in PD and
this is probably the explanation for previous HD being
a risk factor for mortality. White race was another risk
factor for mortality in line with our previous findings
and also results from developed countries (25-27). The
better outcome of black patients is probably linked to
geneticreasons but further studies are needed to clarify
such findings. Regarding PD modality, this is the first
time that, in a large cohort, CAPD patients presented
with worse outcomes. The reasons are not clear to us,
but may have occurred by chance (especially due the
high number of variables in our database). The asso-
ciation of education with mortality has been described
previously in patients with and without kidney disease
and these patients should be followed more carefully
(28,29). Finally, the benefit of pre-dialysis carein patient
mortality demonstrated by others was confirmed in
our study (30,31).

Importantly, we observed for the firsttimein a devel-
oping country an improvement in mortality rates over
theyears. Thisimprovement occurred progressively with
patients starting PD at 2007 and 2008 presenting better
survival than those from 2005/2006, and with patients
commencing PD in 2009/2010 compared with patients
from both 2005/2006 and 2007/2008 (Figure 3). At
first glance the better clinical profile of patients start-
ing dialysis could be an explanation, but the difference
persisted even after adjustment for several covariates.
The factors responsible for this improvement were not
clear, but are probably related to an improvement in
clinical practice. The increase in the prevalence of APD,
notonlyasthe primary PD modality butalso after switch-
ing during the study could have influenced outcomes
through different mechanisms including better fluid
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Figure 3 — Independent determinants of patient survival
using competing risks analysis. A shows improvements in
patient survival along the years (see details in Table 4) while
B demonstrates that the competing risks were similar between
groups and did notinterfere in the main event of interest. The
black diamonds represent the subdistribution hazard ratio for
covariates using the Gray’s method and the horizontal lines
the 95% confidence interval. PD = peritoneal dialysis; APD =
automated PD.

control and/or improvement of uremic toxin removal.
Another possibility is related to a better management
of PD-related infections that has been massively tackled
by medical societies through development of campaigns
and development and diffusion of clinical guidelines.
Furthermore, we should take into account that other
risk factors not captured in the present study could also
have influenced survival rates, including a better selec-
tion of patients to start PD. Importantly, our results are
in line with previous data from large cohorts that looked
into secular trends: Mehrotra et al. in a large study with
almost 65,000 PD patients from the USRDS reported a
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significant improvement ranging from 3 to 5%in 2 to 5
years patient survival (9).

This study presents several limitations. First, this
is an observational study and, as such, all significant
associations found should be interpreted with caution.
Second, residual renal function was not available for the
majority of patients and was not included in our analy-
sis. Nevertheless, our study has some very important
strengths: it was a prospective, nationwide, cohort with
outcomes adjusted for several clinical and demographic
covariates using a competing risks analysis. Its charac-
teristics share several similarities with other cohorts
from different parts of the world supporting the quality
of our database.

In conclusion, we described the largest cohort of PD
patientsin Latin America, a region responsible for 25% of
PD patientsin the world. Determinants of outcome do not
differ significantly from other regions of the world. Even
with no changes in technique survival, this is the first
study reporting a significant trend in patient survival
improvement throughout the vintages in a developing
country and after adjusting for multiple covariates.
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