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Introduction

Abstract

Background: Chronic renal failure (CRF) is a highly prevalent disease in
Mexico and the world, causing millions of deaths every year globally. Patients
with CRF often require emergency dialysis due to electrolyte abnormalities and
acid-base disorders.

Aim: So the purpose of this study is to determinate incidence and
characteristics of patients with End-Stage Renal Disease (ESRD) and dialytic
emergency in La Paz, Baja California Sur, Mexico.

Design and Setting: Comparative cross-sectional study.

Methods: In 60 patients with ESRD who needed emergency dialysis
during January 2013 to December 2014 in General Hospital Zone #1, La Paz,
Baja California Sur, Mexico; incidence of emergency dialysis was calculated.
For each patient, demographic information, clinical features and biochemical
parameters were obtained. There were two groups (man/woman) based on
gender; it was used 80% statistical power and 95% interval confidence; for
quantitative variables t-student or U-Mann-Whitney was used for statistical
significance (p<0.05).

Results: Sixty patients (51.7% male and 48.3% female) were included. The
average age was 56.2+17.1 years. The main presentation of dialytic emergency
(DE) was uremic syndrome in 55% of cases; 20% pulmonary edema; 15% acid-
base imbalance and 5% hyperkalemia. The clinical features were respiratory
distress in 86.7%; 80% edema; 42% neurological symptoms and 18%
electrocardiographic abnormalities. No gender differences in anthropometric
and biochemical characteristics were found. The association between gender
and clinical presentation of DE reported the following results: respiratory
distress [p 0.017], electrocardiographic abnormalities [p 0.37], edema [p 0.03]
and neurological symptoms [p 0.01].

Conclusion: DE is a rare alteration in La Paz, Mexico, with anincidence of
0.07%, primarily presented as syndrome uremic, pulmonary edema or metabolic
acidosis.
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status and poor access to health services contribute to inequality in
health care and exacerbate negative effects of genetic or biological

According to international guidelines of Kidney Disease:
Improving Global Outcomes (KDIGO, 2012); chronic renal failure
(CRF)is defined as those abnormalities of kidney structure or function,
present for more than 3 months with implications for health. CRF is
classified according to cause, category of glomerular filtration rate
(GFR) and category of albuminuria [1]. The estimated prevalence of
CRF is 16.8% worldwide. CRF can progress to end-stage renal disease
(ESRD), which requires dialysis or transplantation. However, many
patients cannot undergo such therapies because of its high cost [2-
3].Complications of CRF include dialytic emergency, anemia, renal
osteodystrophy and malnutrition, among others [4].

CRF is a highly prevalent pathology that affects people of all races,
nationalities, age, gender and economic level. Low socioeconomic

predisposition [5-6]. It is precisely the people with little or no access
to health services who are at greater risk for complications of CRF [6].

According to annual report of the United States Renal Data
System, main causes of end-stage renal failure in patients with
CRF are diabetes (153 cases per million inhabitants in 2009),
arterial hypertension (99 cases per million inhabitants) and
glomerulonephritis (23 cases per million inhabitants). Cardiovascular
disease is also an important cause; however, about 28% of patients
with clinically significant CRF (stage 3 or higher) are not diabetic
or hypertensive, especially those older than 65 years. In developing
countries, diabetes and hypertension are currently the leading
causes of CRF with a prevalence of 30% and 21% respectively, but
glomerulonephritis and CRF of unknown origin are responsible for a
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greater proportion of ESRD, especially in young patients [3,7].

In Mexico, CRF is one of main causes of morbidity and mortality
and one of main causes of hospitalization in emergency departments.
CREF is considered a catastrophic disease due to increasing number
of cases, high investment costs, limited infrastructure and human
resources, late detection and high morbidity and mortality rates
in substitution programs. In Mexico, prevalence and incidence of
patients with CRF is unknown and the precise number of patients
in any of its stages, age groups and gender most affected is unknown.
An incidence of 377 cases per million inhabitants and a prevalence
of 1,142 per million is estimated. In Mexico there are about 52,000
patients on dialysis, of which 80% are treated at the Mexican Social
Security Institute (IMSS) [8].

The pathophysiology of CRF involves two types of damage
mechanisms: mechanisms of damage initiation (genetic abnormalities,
deposit of immune complexes and inflammation in certain types
of glomerulonephritis, exposure to toxic and interstitial tubule
diseases) and progressive mechanisms, which involve hyperfiltration
and hypertrophy of viable nephrons as consequence of long-term
reduction of renal mass. The reaction to reduction in number of
nephronsisdetermined by vasoactive hormones, cytokines and growth
factors. Eventually, these short-term adaptations of hypertrophy and
hyperfiltration result in an increased pressure and flow, predisposing
to distortion of glomerular architecture and damage of remaining
nephrons. The increased intrarenal activity of renin-angiotensin-
aldosterone axis seems contribute to initial adaptive hyperfiltration,
hypertrophy and sclerosis. In sclerosis, transforming growth factor 8
is involved (TGF-p). This process explains why a reduction in renal
mass may lead a progressive decrease in renal function over the years

[5].

Diagnosis of CRF should be suspected in patients with risk factors
and confirmed by estimation of glomerular filtration rate, followed
by assessment of renal injury [1]. Serum creatinine level should not
be used as the only test to evaluate renal function; the best tool is
calculation of GFR. Calculation of GFR from creatinine clearance
(measurement of creatinine concentration in serum and 24-hour
urine) has drawbacks, such as overestimation of GFR and 24-hour
urine collection techniques for both patients as for laboratories.
For a more accurate estimate it is recommended the use of some
equations to calculate GFR, which consider various factors such as
serum creatinine concentration, age, sex and ethnicity [9]. The most
used equations are Modification of Diet in Renal Disease (MDRD-
4, MDRD-6), Chronic Kidney Disease-Epidemiology Collaboration
(CKD-EPI) and Cockcroft-Gault (C-G) [9].

Dialytic emergency is diagnosed when the patient presents
intractable metabolicacidosis, hyperkalemiawith electrocardiographic
alterations or fluid overload with pulmonary edema or uremia [4].
Although CRF is a very frequent and highly relevant condition for
public health, no reports of frequency of dialysis were found in
patients with CRF.Based on the above, main objective of this study
was to determinate incidence and characteristics of patients with
ESRD and dialytic emergency in La, Paz, Baja California Sur, Mexico.

Materials and Methods

A comparative, cross-sectional study was carried out in the
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Figure 1: Frequency of dialytic emergency according to age group.

General Hospital Zone #1 of the Mexican Institute of Social Security
(IMSS) in La Paz, Baja California Sur, Mexico, from January 2013
to December 2014. All medical records of patients in emergency
department were reviewed and information was collected of patients
that met the following inclusion criteria: any gender, older than 5
years, diagnosis of ESRD and clinical or biochemical data of ESRD
with dialytic emergency; were eliminated those who did not have
complete information (clinical, biochemical or medical records).
The following data were obtained directly from the medical records
or patients: age, gender, diagnosis of ESRD, occupation,educational
stages, time from onset of ESRD(considered the approximate date of
diagnosis), clinical presentation of dialytic emergency, weight, height,
body mass index (BMI=weight/height®), biochemical parameters
(urea, creatinine, microalbuminuria, serum sodium, serum calcium,
serum potassium, glycosylated hemoglobin), baseline vital signs:
blood pressure, heart rate, respiratory rate, electrocardiogram and
gasometry interpretation, glomerular filtration rate (CDK-EPI) and
comorbidities or chronic degenerative diseases as Diabetes Mellitus
(DM), arterial hypertension (HA) and glomerulonephritis (GMN).

The data obtained was integrated into data collection sheets and
analyzed using the SPSS program version 20 in Spanish, where we
applied descriptive statistics; for qualitative variables frequencies
and percentages were used and for quantitative variables mean and
standard deviation were used. For bivariate analysis was considered
statistically significant a p <0.05, with a 95% confidence interval, for
quantitative variables t-student or U-Mann-Whitney was used. The
Protocol was authorized by the Local Committee of Research and
Ethics in Health Research from the General Hospital Zone#1, where
the study took place.

Results

Patients and medical records of emergency department in
General Hospital Zone #1 of La Paz, Baja California Sur, Mexico,
were reviewed.A total of 60 patients with dialytic emergency were
identified between January 2013 and December 2014, of whom 31
were female and 29 were male (51.7% vs. 48.3%, respectively). The
mean age was 56.2+17.1 years, minimum age 7 years and maximum
86 years. Prevalence of dialytic emergency by age group was (Figure
1): 3.3% in patients under 16 years of age; 6.6% in 17-30 years; 15%
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Table 1: Anthropometric characteristics and baseline vital signs of patients with
ESRD.

Table 3: Differences between clinical and biochemical characteristics according
to gender in ESRD.

Variable N u SD Minimum Maximum Characteristic Gender u SD p
Weight (kg) 60 754 | 17.4 47 120 Age Woman =581 | +165
0.36
Height (mt) 60 | 1.60 0.1 1.4 1.8 (vears) Man 541 | #17.9
Body Mass Index 60 28.9 +5.9 20.9 44.1 Time of diagnosis Woman 8.4 2.4
0.19
Respiratory rate 60 224 +4.9 8.0 35.0 (vears) Man 7.4 +3.6
Heart rate 60 817 +15.2 40 120 Weight Woman | 74.7 | +18.8
. 0.76
Systolic blood pressure | 60 = 130.4 | #32.1 70 234 (kilograms) Man 76.2 | +16.3
Diastolic blood pressure = 60 78.5 +18.4 40 124 Height Woman 1.6 0.1
1.0
N: Frequency, p: Mean, SD: Standard Deviation, kg: kilograms, mt: meters. (meters) Man 1.6 +0.1
Table 2: Biochemical characteristics of patients with ESRD. Body Mass Index Woman | 30.2 | 6.5 011
Variable N u SD | Minimum Maximum (kg/im?) Man 27.6 | 5.0 -
Urea (mg/dl) 60 | 1614 60 8 284 Respiratory rate Woman | 229 | 45
0.39
Creatinine (ma/dl) 60 7.6 | +39 18 16.8 (rpm) Man | 21.8 53
Microalbuminuria (mg/dl) 60 | 29 | #0.5 15 4.9 Heart rate Woman | 825 @ £15.6
. - 0.65
Glomerular_ Filtration Rate (ml/ 60 77 | 3.9 2 19 (opm) Man 80.8 | +15.1
min/1.73m?)
in (9 + Woman | 140.5 | £35.1
Glycosylated hemoglobin (%) 60 | 9.5 | #1.8 4.9 13.2 Systolic blood pressure (mmHg) 0.41
Potassium (meg/L) 60 54 | 1.2 26 7.9 Man | 133.7 = £28.9
; + Woman | 80.6 @ *19.6
Sodium (meg/L) 60 |134.1| +186 9 147 Diastolic blood pressure (mmHg) 0.54
Calcium (meg/L) 60 85 | 3.7 28 19 Man | 77.8 @ £15.4
N: Frequency, u: Mean, SD: Standard Deviation, mg/dl: milligrams/deciliters, ml/ Urea Woman | 165.6 | +68.6 0.58
min/1.73m2: milliliter/minute/1.73m?, %: percentage, meg/L: millequivalent/Liter. (mgydl) Man 156.9 | +50.1 )
in 31-45 years; 26.7% in 46- 60 years; 36.7% in 61-75 years and 11.7% Creatinine Woman 75 +4.0
. L . . 0.88
in those over 76 years. The overall incidence of dialytic emergence (mg/di) Man 76 439
was 0.07%.
) ) ) o Microalbuminuria Woman | 2.9 | 20.6 0.37
The mean time of ESRD diagnosis was 7.9+3.1 years, minimum (mg/dly Man o8 | +04
1 year and maximum 13 years. Etiology of chronic renal failure was
. . . o . . . o Woman 7.7 +3.7
diabetes mellitus in 5% of cases, arterial hypertension in 13.3% and Glomerular Filtration Rate (ml/min/1.73m?) 0.88
a combination of diabetes and hypertension in 81.7% of cases. The Man 78 | 42
clinical presentation of dialytic emergency was: uremic syndrome Woman = 9.4 | *18
in(%
in 55% of cases, pulmonary edema 20%, acid-base imbalance 15% Glycosylated hemoglobin(%) Man 95 418 0.74
and hyperkalemia 5%. Metabolic acidosis was the cause of 1.67% of
o o Potassium Woman | 55 | 14
dialytic emergency cases, 1.67% a combination of pulmonary edema (meql) 0.62
me
plus hyperkalemia and pulmonary edema plus acid-base imbalance 4 Man 53 | #4
plus pulmonary edema was responsible for 1.67% of cases. Sodium Woman | 136.3 = 6.0 057
. - A . (megq/L) ’
The clinical characteristics of dialytic emergency were: respiratory Man | 1318 | 257
distress in 86.7% of patients, edema 80%, neurological symptoms Calcium Woman | 8.1 +0.9 0.70
41.7% and electrocardiographic alterations 18.3% of cases. Average (megq/L) Man 89 | 54

anthropometric characteristics and baseline vital signs were as follows
(Table 1): weight 75.4+17.4 kilograms, height 1.6+0.1 meters, BMI
28.9+5.9kg/m? respiratoryrate22.4+4.9 respirations per minute, heart
rate 81.7+15.2 beats per minute, systolic blood pressure130.4+40.5
mmHg and diastolic blood pressure 78.5+18.4 mmHg. The average
of measured biochemical parameters are described below (Table 2):
urea 161.4+60.0 mg/dL, creatinine7.3+3.9 mg/dL, microalbuminuria
2.9+0.5 mg/L, glycosylated hemoglobin 9.5+1.8 %, serum potassium
5.4+1.2 mEq/L, serum sodium 134.1+18.6 mEq/L and serum calcium
8.5+3.7 mEq/L. Glomerular filtration rate was 7.7+3.9 ml/hr/1.73m?,
minimum 2.0 and maximum 19.0 mL/min/1.73m?

The following results were obtained for the comparison between

u: Mean, SD: Standard Deviation, p: t-student (normal distribution) or U-Mann-
Whitney (abnormal distribution), rpm: respirations per minute, bpm: beats
per minute, mmHg: millimeters of mercury, mg/dl: milligrams/deciliters, ml/
min/1.73m2: milliliter/minute/1.73m?, %: percentage, meg/L: millequivalent/Liter.

clinical characteristics and gender (Table 3): age [p 0.36], time
of diagnosis [p 0.19], weight[p 0.76], height [p 1.0], BMI [p 0.11],
respiratory rate [p 0.39],heart rate [p 0.65], systolic blood pressure
[p 0.41], diastolic blood pressure [p 0.54], urea [p 0.58], creatinine [p
0.88], microalbuminuria [p 0.37], glomerular filtration rate [p 0.88],
glycosylated hemoglobin [p 0.74], sodium [p 0.37], potassium [p 0.62]
and calcium [p 0.70]. When comparing clinical presentation of ED
and gender (Table 4) we found that respiratory distress as a symptom
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Table 4: Differences between clinical presentations according to gender in ESRD.

Gender
Clinical presentation
Woman (%) Man (%) p
Dyspnea 96.8 75.9 0.01
Electrocardiographic alterations 22.6 13.8 0.37
Neurological disorders 25.8 58.6 0.01
Edema 90.3 69.0 0.03

%: percentage, p: t-student (normal distribution) or U-Mann-Whitney (abnormal
distribution).

of dialytic emergency was more frequent in female patients than in
male patients [96.8% vs 75.9%, p 0.01], as well as edema [90.3% vs
69%, p 0.03] and electrocardiographic alterations [22.6% vs 13.8%, p
0.37]; but, neurological alterations were more frequent in men than
in women [58.6% vs 25.8%, p 0.01].

Discussion

In research study clinical presentation of dialytic emergency
were uremic syndrome, pulmonary edema, acid-base imbalance and
hyperkalemia. It has been reported that uremic syndrome occurs when
glomerular filtration rate is reduced to less than 10mL/min/1.73m*in
non-diabetic patients and when it is less than 15mL/min/1.73 m? in
diabetic patients [10-11]. In contrast to the present study in which a
low frequency of hyperkalemia (5%) was found; Einhorn et al (2009),
found a hyperkalemia global incidence of 25.6% in patients with renal
failure and in patients with end-stage renal disease (stage 5) incidence
of hyperkalemia was 56.7% [12].

The main danger of hyperkalemia is electrocardiographic
[13-14], in fact, in present study 81.9% of
electrocardiographic abnormalities were present in patients with
hyperkalemia and only 18.2% in patients with normokalemia. It has
been reported that incidence of metabolic acidosis in patients with
ESRD is around 19% and may reach 80% in patients with GFR<20
mL/min/1.73 m? in present study only 15% of patients presented
metabolic acidosis. Negative effects of metabolic acidosis on ESRD
include: worsening renal osteodystrophy, growth retardation in
children, rhabdomyolysis, decreased albumin synthesis and increased
mortality [15-16].

abnormalities

Hydric overload, with or without pulmonary edema is common
in patients with dialytic emergency; in fact, edema and respiratory
distress were the most frequent clinical manifestations of DE in
present study. These complications typically occur when GFR falls
below 10-15ml/min/1.73m? [17-18]. The etiology of renal failure in
all patients included in this study was systemic arterial hypertension,
diabetes or a combination of both. This finding is similar to that
reported by worldwide literature which reports that main causes of
ESRD are systemic arterial hypertension and diabetes mellitus [19].

Conclusion

There is no specific national or global information on dialytic
emergencies with which to compare the outcome of this study since
most of efforts are focused on preventing progression of this disease.
The incidence of this complication is low in this region of Mexico with
0.07% and increases with age, especially in those over 30 years. Main
manifestations were dyspnea, edema, electrocardiographic changes

and neurological alterations, which represent the basis for diagnosis
of this type of emergency that can endanger the life of our patient. The
present study can be considered as a starting point for future research
on end-stage renal disease, its characteristics and treatment.
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