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Mortality

in patients with chronic kidney disease

undergoing hemodialysis in a public hospital of Peru

ABSTRACT

Introduction: The Peruvian Ministry
of Health does not have a national
program of hemodialysis and hospitals
that offer it have coverage problems,
which may result in increased mortality.
Objective: We evaluated mortality of a
population with incident hemodialysis
in a Peruvian public hospital as well
as its associated factors. Methods:
Retrospective and descriptive study of
a population over 18 years-old who
started treatment between January 1,
2012 and December 31, 2013 with the
final follow-up day on31 March 2014.
We used bivariate and multivariate
logistic regression models to evaluate
factors associated with mortality and
Kaplan Meier curves were used to
determine the probability of survival.
Results: We included 235 patients
with a mean age of 56.4 + 15.8 years.
Median follow-up was 0.6 years (IQR
0.3 to 1.5). 50% of years withdrew
from therapy during the study for
lack of financial resources or space
available. The third month mortality
was 37.7% (95% CI 4.7 to 48.5)
and 49.5% (95% CI 5.8 to 61.4) at
7 months. There was a trend towards
lower mortality when patients had
more than 6 months with a diagnosis
of chronic kidney disease (CKD) (OR =
0.39[95% CI 0.12 to 1.27]) and when
the patient was admitted with scheduled
dialysis (OR = 0.28 [95% CI 0.01 to
2.28]). Conclusion: Half of patients
died within seven months of follow-up.
Scheduled dialysis and having longer
time with CKD diagnosis tend to be
associated with lower mortality
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INTRODUCTION

The number of dialysis centers made
available by the Peruvian Ministry of
Health (MOH) is insufficient. Seventy
percent of the Peruvian population is
covered by the country’s national health
insurance, but in many regions patients
do not have access to nephrologists or
renal care centers.! Kidney care options
are mostly concentrated in Lima.
However, many of the city’s inhabitants
are still underserved, with patients
not receiving the treatment they need
and others being forced to discontinue
dialysis.!
Despite the
treatment of individuals with chronic
kidney disease (CKD), death rates are
reportedly high among hemodialysis
(HD) patients.>* Among other factors,
mortality has been associated with

advances in the

the treatment they are administered
before starting dialysis.>” Therefore,
dialysis candidates should undergo
proper assessment by a nephrologist
in order to mitigate patient morbidity
and mortality.*!?

In Argentina, the mortality rate
reported for prevalent patients on
maintenance hemodialysis was 15.65
deaths per 100 patient-years."
Brazil, an annual mortality rate of
19.9% has been described.'* In Peru,
studies have reported mortality rates
for dialysis patients covered by public
health

treated at national MOH-managed

In

insurance’> and individuals



reference centers.'® However, the association
between death and patient health status before
the start of dialysis has not been studied.

The Hospital Nacional 2 de Mayo (HN2M)
- a national reference center - and the Hospital
Nacional Cayetano Heredia (HNCH) are the
largest MOH-managed dialysis centers in Peru.
Assessing their dialysis programs may shed light
on the country’s actual patient mortality rates.
This study aims to present the mortality rates and
the factors associated with the death of patients
starting dialysis at the Hospital Nacional 2 de
Mayo.

MeTHODS

This study enrolled a cohort of patients with
CKD on maintenance hemodialysis seen at the
Nephrology Center of the HN2M. Patients
aged 18 years or older were recruited between
January 1, 2012 and December 31, 2013. They
were followed up until March 31, 2014.

The date of the start of dialysis was considered
as the date of patient enrollment in the study.
The end date could be either the day the patient
was last seen alive at the clinic, the verified day
when the patient discontinued treatment, or the
patient’s date of death.

Patients on HD for acute kidney injury or
poisoning, and individuals with CKD who
started HD in other centers were excluded.

The following demographic and clinical data
were recorded on a database: age, gender, whether
the patient was seen regularly at the hospital,
etiology of CKD, and whether the patient was
started on planned or emergency HD.

The time for which the patient had been
diagnosed with CKD, a minimum of two visits
to a nephrologist the previous year, and the
kind of vascular access used at the start of
HD were also captured. Workup data such as
hemoglobin, potassium, pH, bicarbonate, and
creatinine levels before the first HD session
were collected, along with patient glomerular
filtration rates (GFR) calculated with the
formula presented in the Modification of Diet
in Renal Disease (MDRD) study.!”

Nursing records were used to establish
the dates of start of HD, discontinuation of
treatment, and patient death.

In statistical analysis, mean values and standard
deviations were calculated for continuous variables
following a normal distribution, while medians and
interquartile ranges were calculated for variables with
asymmetric distributions. Percent frequencies were
used to describe categorical variables. Student’s #-test
was used to analyze continuous variables associated
with death following a normal distribution and the
Mann-Whitney U test was applied to asymmetric
variables. Categorical variables were analyzed with
the chi-square test or Fisher’s exact test, depending
on the expected values. Survival was estimated using
the Kaplan-Meier curves. The following variables
were treated using univariate and multivariate
logistic regressions: age, glomerular filtration rate,
time for which the patient had been diagnosed
with CKD, previous assessment by a nephrologist,
and planned dialysis. Associations were estimated
by the calculation of odds ratios (OR) with a 95%
confidence interval. Statistical significance was
attributed to findings with a p < 0.05.

Statistical analysis was carried out with the aid
of software package STATA™ version 11.0 (Stata
Corp LP, College Station, TX).

The data sets used in this study were obtained
from the epidemiologic surveillance service of the
nephrology clinic at the HN2M. Therefore, approval
from the Hospital’s Research Ethics Committee was
not required.

ResuLts

The study enrolled 235 patients with a mean age
of 56.4 years. Nearly 60% were males (Table 1).
Most patients had been diagnosed with diabetic
nephropathy, while polycystic kidney disease (PKD)
was the least frequent diagnosis. Roughly half of
the patients had been diagnosed with CKD within
less than a month of the start of hemodialysis. Only
eight patients had arteriovenous fistulae. Just over
a third of the patients were treated at the HN2M.
Only 15 patients were started on planned dialysis
and about one in four patients had been previously
seen by a nephrologist.
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TaBLE 1

DEMOGRAPHIC AND CLINICAL VARIABLES OF THE STUDIED POPULATION

Variables Total Deceased Living p-value
N =236 N =68 N =168

Age (years) 56.40 + 15.76 59.35 + 14.80 55.20 = 16.02 0.07

Males 149 (63.14) 41 (60.29) 108 (64.29) 0.57

Etiology of CKD 0.34

Diabetic nephropathy 78 (44.07) 28 (51.85) 50 (40.65)

Chronic glomerulonephritis 41 (23.16) 13 (24.07) 28 (22.76)

Obstructive uropathy 27 (15.25) 5(9.26) 22 (17.82)

Hypertensive nephropathy 22 (12.43) 7 (12.96) 15 (12.20)

Polycystic kidney disease 9 (5.08) 1(1.85) 8 (6.50)

Time fqr which the_ patient had 055

been diagnosed with CKD

< 1 month 107 (45.34) 31 (45.59) 76 (45.24)

1-6 months 53 (22.46) 18 (26.47) 35 (20.83)

> 6 months 76 (32.20) 19 (27.94) 57 (33.93)

Type of Vascular Access 0.1

Arteriovenous fistula 8(3.43) 0 (0) 8 (4.82)

Non-tunneled catheter 225 (95.18) 67 (100) 158 (95.18)

HN2M patient 79 (33.91) 27 (40.91) 52 (31.14) 0.15

Planned dialysis 15 (6.36) 1(1.47) 14 (8.33) 0.07

Follow-up by a nephrologist 57 (24.15) 19 (27.94) 38 (22.62) 0.38

Workup

Glomerular filtration rate 4.94 + 3.08 5.39 + 3.06 4.76 + 3.08 0.16

Hemoglobin 718 £ 2.52 713 £ 2.52 719 = 2.53 0.85

pH 7.29 (7.20- 7.36) 7.29 (7.17-7.36) 7.29 (7.21-7.36) 0.54

HCO3 1111 +£4.76 11.13 £ 5.31 11.10 = 4.52 0.97

Potassium 6.11 = 1.49 5.94 + 157 6.18 + 1.45 0.25

Calcium 7.70 (6.90-8.40) 7.90 (7.00-8.40) 7.65 (6.70-8.40) 0.35

Phosphorus 727 +2.84 733 £ 2.55 724 + 2.95 0.85

Mean + standard deviation; median (interquartile range); number (percentage). CKD: chronic kidney disease; H2M: Hospital Dos de Mayo.

The median follow-up was 0.6 years (IQR
9-45). Eighty-two percent of the participants
were followed for less than three months. Sixty-
eight patients died and 118 (50.2%) dropped out
of treatment during follow-up.

The mean mortality rate in the third month
was 37.7% (95% ClI; 29.3 to 48.5), while in the
seventh month the mean death rate was close
t0 50% (49.5%; 95% CI 38.8 to 61.4). See the
Kaplan-Meier curve in Figure 1 for the patient
survival distribution pattern.

Table 1 shows the distribution of patient
demographic and clinical variables according to
their health statuses at discharge. Patient GFR,
hemoglobin, bicarbonate, potassium, calcium,
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and phosphorus levels were also captured. No
statistically significant differences were observed
when the values found for survivors wversus
deceased patients were compared.

The multivariate analysis results are shown
in Table 2. The following factors were not
associated with death: age, etiology of CKD,
time for which the patient had been diagnosed
with CKD, monitoring by a nephrologist, GFR,
and dialysis (Table 2). However, a tendency for
better outcomes was seen in patients diagnosed
for over six months, diagnosed with CKD (OR =
0.39 [95% CI 0.12 to 1.27]) and in individuals
starting dialysis in non-emergency situations
(OR =0.28 [95% CI 0.01 to 2.28]).



Figure 1. Kaplan-Meier curves of patients with chronic kidney disease
on hemodialysis.
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Discussion

High death rates were seen among incident
patients, with values reaching 50% in the seventh
month of follow-up. Death rates were lower
among patients diagnosed with CKD for over
six months and individuals on planned versus
emergency dialysis.

The literature indicates death rates are high
among dialysis patients,*and in Peru they appear
to be as high as the rates reported in African
countries, a region in which the costs and death
rates associated with renal replacement therapy
(RRT) are considered in the decision of whether
a patient should start treatment at all.'® This
finding shows that Peru’s economic growth has
not been associated with improved health status
of patients with CKD or enhanced coverage by
the MOH.!?

The issues around the cost of RRT reported in
other developing nations'*?° have led the Kidney
Disease Improving Global Outcomes (KDIGO)
initiative to consider the publication of a guide
on palliative care for patients with stage-5 CKD
after it was found that in many parts of the world
RRT was not available.?!

Two studies on the mortality of HD patients
have been carried out in Peru. Meneses et al.’’
compared the death rates of incident patients on
dialysis from 1982 to 1995 and from 1995 to
2007 seen at a private clinic and public health
insurance patients and found no significant
differences between the two time periods. The

TABLE 2 MULTIVARIATE LOGISTIC REGRESSION FOR

DEATH RATES OF PATIENTS WITH CHRONIC
KIDNEY DISEASE ON HEMODIALYSIS

Variable Odds Ratio (95% CI) p-value

Age* 1.03 (0.99-1.07) 0.08

Etiology

Diabetic nephropathy 1 -

Chronic . 0.92(025338)  0.90

glomerulonephritis

Obstructive uropathy 0.28 (0.76-1.06) 0.06

Hypertensive 0.64(0.143.01)  0.57

nephropathy

Polycystic kidney 0.41 (0.40-4.31) 0.46

disease

Time for which the patient had been diagnosed with
CKD

< 1 month 1 -
1-6 months 0.55 (0.18-1.71) 0.30
> 6 months 0.39 (0.12-1.27) 0.11
Follow-up by a 2.29 (0.89-5.91) 0.09
nephrologist

Glomerular filtration 1.00 (0.88-1.13) 0.99
rate

Planned dialysis 0.28 (0.01-2.28) 0.18

* Odds ratio for each year of age.

authors reported a first-year overall survival rate
of 87% (n = 236). Cieza et al.'® discussed the
survival rates of patients on three RRT modes
(hemodialysis, peritoneal dialysis, and kidney
transplant) seen at the HNCH between January
1, 2008 and December 31, 2011. The first-year
survival rate for patients on HD was 95.1% =
0.21 (n = 90). Lower survival rates in the three
modes of RRT were observed for female patients
and patients aged 60 years or older.

The type of patients enrolled in these studies
explains the discrepancy in mortality when
compared to our study. The studies cited above
enrolled only prevalent patients and did not
include subjects who dropped out of treatment.
Additionally, the study by Meneses et al. was
carried out at a private care unit, while Cieza et al.
did not include patients on emergency dialysis or
individuals who died on the first hospitalization.
These studies form only a partial picture of the
issues previously reported! for patients on dialysis
at the MOH care centers, which also explains the
higher death rates seen in our study.
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Our study found a trend toward lower death
rates among patients on planned dialysis and in-
dividuals diagnosed earlier with CKD. However,
efforts to implement changes in the direction of
these findings may be hampered, as only a third
of the patients had been previously seen at the
hospital. This finding and the fact that almost
half of our patients were diagnosed only a mon-
th before they were started on dialysis, show the
inexistence of a comprehensive care program
sponsored by the MOH for patients with CKD.

Adequate  renal

associated with better outcomes in patients on
9-12

monitoring has been
hemodialysis. Among other things, renal
monitoring includes having patients on planned
dialysis, having a nephrologist to follow them
up,”!! and offering patients an arteriovenous
fistula as a permanent vascular access.?
despite these recommendations,
reported outcomes vary. Eighty-three percent

However,

of the incident patients on dialysis in Germany
have arteriovenous fistulae, against 69% in
Spain and 15% in the United States.® Follow-
up by a nephrologist before the start of HD was
reported for 56.6% of the patients in the United
States” and 63 % in Spain.® Most of the patients in
this study started HD with a transitional venous
catheter, and only one in four had consulted with
a nephrologist prior to starting dialysis.

The outcomes reported in this study were
similar to those described in a Brazilian study,
in which nearly half of the patients started
on dialysis did not know they had CKD, and
approximately one in four had been seen by a
nephrologist before being prescribed HD.?

An alarming number of patients dropped out
of dialysis. The reasons leading patients to drop
out of treatment were not studied, as the subjects
who decided to leave our dialysis center were
not followed. However, the reduced number of
seats for chronic dialysis in the hospital - only a
hundred - and poverty are the most likely reasons
for patients to drop out of treatment.?

This study has important limitations, namely:
(1) the outcomes reported herein reflect the reality
of one institution, and may not be used to describe
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other Peruvian MOH-managed public hospitals.
However, as the study was held at a national
reference hospital, it may be used to discuss issues
not considered in past reports of death rates of
patients on dialysis in Peru; (2) the significant
number of patients dropping out of treatment may
cause an underestimation of the reported death
rates; (3) the small number of patients included and
events -58- may also limit the analysis of associated
factors; and (4) the elevated frequency of factors
attributable to poor prior disease management,
both in living and deceased patients, impedes the
identification of statistically significant associations.

In conclusion, elevated death rates were
observed for the dialysis patients included in this
study. Patients diagnosed earlier with CKD and
individuals started on planned dialysis tended to
have lower mortality rates.
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