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Background: The incidence of end-stage renal disease (ESRD) has increased by 30—-40% in
the last decade. These patients have a higher mortality rate of 3-8 times compared to the
general population. In the present study, we aimed to detect cardiovascular complications and
their relation to the first-year mortality rate in patients on hemodialysis in Aswan University
Hospital, upper Egypt.

Patients and Methods: Our study was a cross-sectional study which was done at the
hemodialysis unit in Aswan University Hospital from May 2016 to May 2018. The study
included 100 patients with ESRD on regular hemodialysis (first year on programmed
hemodialysis). All patients were subjected to full clinical examination and laboratory studies
includngd complete blood count (CBC), kidney function tests, serum calcium and phos-
phorus level, parathormone (PTH) hormone, serum albumin level, C-reactive protein (CRP),
echocardiography and electrocardiogram (ECG), and lateral abdominal x-ray for detection of
aortic calcification.

Results: The present study included 47 males and 53 females, with a mean age of 50.6
+13.89 years. The main risk factors for patients with ESRD were hypertension (48%)
followed by diabetic nephropathy (36%), glomerulonephritis (15%), idiopathic etiology
(11%), obstructive uropathy (8%), lupus nephritis (6%), polycystic kidney disease (4%)
and cardio renal syndrome (1%). Twenty-seven deaths have been noted during the first
year of dialysis treatment. The leading causes of death were cardio-vascular events (66,
67%), infection (22, 22%) and malignancy (11, 11%), The most common cardiovascular
events were myocardial infarction (27.8%), sudden cardiac death (SCD) (27.8%) and heart
failure (22.2%).

Conclusion: In conclusion, our study showed that the main risk factors for ESRD patients
in Aswan University Hospital are hypertensive nephrosclerosis, diabetic nephropathy, glo-
merulonephritis and idiopathic etiology, and the main causes of first-year mortality were
cardiovascular events followed by infection and malignancy.
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Introduction

Chronic kidney disease (CKD) is one of the leading causes of mortality and morbidity
worldwide. Recent epidemiological studies reported that CKD, especially stage 3,
affects almost 11-13% of the global population." CKD is defined as a progressive
loss of kidney function or glomerular filtration rate (GFR) <60 mL/min/1.73 m?, that
persists for more than three months.? According to a 2004 global consensus developed
by Kidney Disease Improving Global Outcomes (KDIGO), CKD is classified into five

submit your manuscript

Dove n

http:

in O

International Journal of General Medicine 2020:13 379-385 379

© 2020 Ali et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms.php

o 2nd incorporate the Creative Commons Attribution — Non Commercial (unported, v3.0) License (http://creativecommons.org/licenses/by-nc/3.0/). By accessing the work
you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. For
permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).


http://orcid.org/0000-0002-2246-8742
http://www.dovepress.com
http://www.dovepress.com
https://www.facebook.com/DoveMedicalPress/
https://twitter.com/dovepress
https://www.linkedin.com/company/dove-medical-press
https://www.youtube.com/user/dovepress
http://www.dovepress.com/permissions.php

Ali et al

Dove

stages based on the degree of kidney failure and
albuminuria.’ End-stage renal disease (ESRD) is the final
stage of CKD is characterized by irreversible loss of renal
functions and the need for renal replacement therapy (RRT)
or transplantation.* ESRD represents an emerging healthcare
challenge due to the exponential increase in its incidence
rates over the past few decades owing to increased longevity
of the population and the epidemic of diabetes.” The inci-
dence of ESRD was reported to be around 74 per million
while the prevalence of patients on regular dialysis is 264 per
million in Egypt.® However, the prevalence of ESRD in
Egypt has risen to 483 patients per million according to the
9th Annual Report of The Egyptian Renal Registry provided
by Egyptian Society of Nephrology and Transplantation
(ESNT).”

ESRD is a major cause of mortality and morbidity as
well, previous reports showed that patients with ESRD had
a very poor prognosis and higher mortality than general
population.® Moreover, ESRD is a major risk factor for
various comorbidities including cardiovascular diseases
(CVD), malnutrition, and diabetes.” Therefore, early and
good management of ESRD is the cornerstone to prevent
its complications and improve the quality of life of the
patients.'® RRT, whether hemodialysis or peritoneal dialy-
sis, is the mainstay for the management of ESRD and to
prevent its progression.

On the other hand, CVDs are the most commonly
encountered comorbidities in CKD patients affecting up
to 50% of patients undergoing dialysis.'" The patients with
CKD are at relatively high risk of occurrence of ischemic
heart diseases, hypertension, congestive heart failure, car-
diac arrhythmias and valvular calcification.'? Although it
is widely known that the occurrence of CVDs in ESRD
patients is a consequence of the underlying hypertension
and diabetes mellitus, recent reports suggested that ESRD
is an independent risk factor by itself for the development
of CVDs."” Besides being a common comorbidity in
ESRD, CVDs are a major cause of mortality in hemodia-
lysis patients; ESRD patients were found to have a 20
times higher risk of death from CVD events than the
general population.'"* Several observational studies have
shown that the first 3 to 4 months of dialysis are associated
with an increased risk of mortality.'?

In spite of the high prevalence of CKD and risk factor of
CVDs in the Middle East, there is a lack in the published
literature about the effect of CVD on the mortality of the
patients with ESRD in this area. Therefore, we conducted
the present cross-sectional study to detect cardiovascular

complications and its relation to the rate of first-year mor-
tality in patients on maintenance hemodialysis.

Patients and Methods
Study Design, Setting, and Patients

Our study was a cross-sectional study that recruited patients
with ESRD from the hemodialysis unit of the Internal
Medicine Department in Aswan University Hospital during
the period from May 2016 till May 2018. We included
patients who were diagnosed with ESRD and were sched-
uled to undergo maintenance hemodialysis.

Exclusion Criteria
Acute renal failure, patients on dialysis more than one
year, CKD patients not on dialysis.

Data Collection

We collected the following data from every eligible patient:
demographic characteristics, duration since the start of
hemodialysis, clinical examination findings, and laboratory
The
included complete blood count (CBC), kidney function

investigations findings. laboratory investigation
tests, serum calcium and phosphorus (Ph) level, parathor-
mone (PTH) hormone, serum albumin level, C-reactive
protein (CRP), echocardiography and electrocardiogram
(ECG), and lateral abdominal x-ray for detection of aortic

calcification.

Study Outcomes

The main outcome in the present study was the one-year
mortality rates for ESRD patients who were scheduled for
maintenance hemodialysis and its association with CVD
events. Also determination of the correlation and signifi-
cance between vascular calcification and serum phos-
phorus, PTH and CRP level.

Ethical Statement

We confirm that this study is consistent with international
ethical standards and the applicable local regulatory guide-
lines. The study has no physical, psychological, social,
legal, economic or other expected risks to the study parti-
cipants. Participants in the study were informed of the
objectives, methods, risks and benefits. A written informed
consent has been obtained from every qualifying patient in
the study. Our study was conducted in accordance with the
Declaration of Helsinki for studies on human subjects. It
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Table | Baseline Characteristics of the Included Patients

Variable Patients (N = 100)
Age in years, mean * SD 50.6 = 13.89
Male, n (%) 47 (47)
BMI in kg/m?, mean * SD 24.61 + 5.37
Route of dialysis, n (%)
A-V fistulas 73 (73)
Catheter 25 (25)
Permacath 2(2)
Risk factors of CVD (total 29), n (%)
Diabetes 19 (65.5)
Hypertension 18 (62.1)
Dyslipidemia 22 (75.9)
Smoking 5(17.2)
Peripheral vascular disease 19 (65.5)
History of stroke 11 (37.9)
Risk factor of dialysis, n (%)
Hypertension 48 (48)
Diabetes 36 (36)
Glomerulonephritis 15 (15)
Idiopathic Il
Obstructive uropathy 8 (8)
Lupus nephritis 6 (6)
Polycystic kidney disease 4 (4)
Cardio renal syndrome 1 (1)

Abbreviations: SD, standard deviation; BMI, body mass index; A-V, arteriovenous
fistulas; CVD, cardiovascular diseases.

was approved by the institutional review board of The
Faculty of Medicine, Aswan University.

Statistical Analysis

Data entry, processing, and statistical analysis were carried
out using Microsoft Excel 2007 (Microsoft Corporation, NY,
and the USA) and SPS (Statistical Package for the Social
Science; SPSS Inc., Chicago, IL, USA) version 22 for
Microsoft Windows. Quantitative data were described in
terms of mean =+ standard deviation (£SD), while qualitative

data were expressed as frequencies (number of cases) and
relative frequencies (percentages). Comparisons between
quantitative variables were done using unpaired Student’s
t-test for parametric data or Mann—Whitney Rank Sum test
for non-parametric data. Chi-square test (X*) was performed
for categorical variables. Survival analysis was done using
the Kaplan—Meier method. A probability value (p-value) less
than 0.05 was considered statistically significant.

Results

Our study included 100 patients with ESRD on regular
hemodialysis in the hemodialysis unit of Internal Medicine
Department in Aswan University Hospital. The majority of
patients were females (53%) with a mean age of 50.6 +£13.89
years. The average body mass index (BMI) of the included
patients was 24.61 £ 5.37 kg/m>. The most common cause of
ESRD was hypertension (48%), followed by diabetic
nephropathy (36%), glomerulonephritis (15%), idiopathic
etiology (11%), and obstructive uropathy (8%), lupus nephri-
tis (6%), polycystic kidney disease (4%) and cardio renal
syndrome (1%). Among hemodialysis patients the most com-
mon vascular access was arteriovenous fistulas (73%), the
rest of these patients were treated using catheter (25%) or
permacath (2%). Risk factors of CVD were diabetes (65.5%),
hypertension (62.1%), dyslipidemia (75.9%), smoking
(17.2%), peripheral vascular disease (65.5%) and history of
stroke (37.9%), as shown in Table 1.

Notably, 22% of the patients had vascular calcification,
which was detected by abdominal x-ray imaging. There were
statistically significant differences between patients with and
without calcification in terms of PTH (p < 0.001), phosphorus
level (p < 0.001) and CRP (p < 0.001), and patients with
vascular calcification had significantly higher PTH, Ph, and
CRP levels as shown in Tables 2 and 3, respectively. our study
also showed that there were statistically significant correla-
tions between vascular calcification, PTH, phosphorus and
CRP level in a multivariate analysis, as shown in Table 4.

Table 2 Correlation Between PTH, Ph Levels and Vascular Calcification

Vascular Calcification Total p alue
Negative Positive
PTH >300 pg/mL 21 18 39 <0.001
<300 pg/mL 57 4 6l
Ph level <6 mg/dL 60 6 66 <0.001
>6 mg/dL 18 16 34
Notes: Patients with vascular calcification had significantly higher PTH and Ph level, p value <0.001.
Abbreviations: PTH, parathormone hormone; Ph, phosphorus.
International Journal of General Medicine 2020:13 submit your manuscript 381
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Table 3 Correlation Between CRP and Vascular Calcification

Vascular Calcification Total p alue
Negative Positive
CRP Positive 20 19 39 <0.001
Negative 58 3 6l
Total 78 22 100

Notes: Patients with vascular calcification had significantly higher CRP level, p value <0.001.

Abbreviation: CRP, C-reactive protein.

Table 4 Multivariate Analysis of Vascular Calcification, CRP,
PTH, and Ph Levels

Parameter | Odds 95% Confidence p alue
Ratio Interval

PTH >300 10.463 2.145-51.035 0.004

CRP 43.655 6.287-303.105 <0.001

Ph >6 18 2.989-108.38 0.002

Constant —6.05

Notes: There were statistically significant correlation between vascular calcifica-
tion, PTH, CRP and phosphorus level, p value 0.004, <0.001, 0.002, respectively.
Abbreviations: PTH, parathormone hormone; Ph, phosphorus; CRP, C-reactive
protein.

Our study noted that there was insignificant correlation
between anemia (hemoglobin level <11 mg/dL) and left
ventricular hypertrophy (LVH) (p > 0.05) (Figure 1).

In terms of one-year morality, the one-year mortality
was 27% in our study. The most common causes of death
were CVD events (66.67%), followed by infection
(22.22%) and malignancy (11.11%) (Figure 2). The most
common infections were pneumonia, diabetic foot and
catheter-related infection. The most common CVDs were
myocardial infarction (27.8%), sudden cardiac death

(SCD) (27.8%), heart failure (22.2%), pulmonary embo-
lism (11.1%), stroke (5.55%) and intracranial hemorrhage
(5.55%), as shown in Table 5.

Analysis of ECHO and ECG findings of all studied
patients reported that 23% of patients complained of left
ventricular hypertrophy (LVH), 25% ischemic heart dis-
ease (IHD), 7% left bundle branch block (LBBB), 12%
atrial fibrillation (AF), 10% suffered from ischemic dilated
cardiomyopathy (IDCM), 3% heart failure (HF), 13%
pericardial effusion (PE) and 2% rheumatic heart disease
(RHD), as shown in Table 6.

Survival analysis of the studied group using Kaplan—
Meier reported that censored cases were 73.0%, mortality
rate was 27%, mean survival time was 18.186 months, as

shown in Figure 3A and B.

Discussion

ESRD represents an economic burden for patients, health-
care providers, and the community. In addition, patients
with ESRD had an increase in the risk of mortality com-
pared to the normal population, especially from CVD
causes.'® Our study showed that the first-year mortality
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Figure | Correlation between anemia and left ventricular hypertrophy.
Abbreviation: LVH, left ventricular hypertrophy.
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Cause of death

Malignancy11%

Figure 2 Causes of first-year mortality of all studied patients.
Abbreviation: CVD, cardiovascular diseases.

of ESRD patients on hemodialysis was 27%, the CVD
events followed by infection and malignancy. Our analysis
also showed that ESRD patients with vascular calcification
had significantly higher levels of CRP, phosphorus and
PTH than patients without vascular calcification.

The currently published literature shows that more than
half of patients on dialysis have at least one of the CVDs,
while more than 30% present with evident ischemic events
at the diagnosis of the CKD.'* The dramatic increase in
the circulating uremic toxins, with subsequent oxidative
stress and endothelial dysfunction, is thought to be the
major contributor to the development of CVD in ESRD
patients.'” Recently, it has been elaborated that CVDs are
not only common comorbidities in ESRD patients, but
they also have a negative impact on the patients’ survival;
ESRD patients who had CVD events wres reported to have

Table 5 Cardiovascular Causes of Death

Cardiovascular Causes of Death Number (%) Total
Ml 5(27.8) 18
Pulmonary Emboli 2 (11.1)

HF 4(22.2)

SCD 5(27.8)

IC Hg I (5.55)

Stroke I (5.55)

Abbreviations: Ml, myocardial infarction; SCD, sudden cardiac death; IC Hg,
intracranial hemorrhage; HF, heart failure.

mCVD
m Infection

M Malignancy

a higher rate of all-cause of mortality than patients without
CVD."® In our study, we found that ESRD patients had a
high rate of one-year mortality (27%) which was attributed

Table 6 ECHO and ECG Finding of All Studied Patients

ECHO Number Percentage (%)
LVH 23 23.0

IHD 15 15.0

Normal 26 26.0

HF 3 3.0

PE 13 13.0

PHTN | 1.0

IDCM 10 10.0

Dilated RT | 1.0

Severe MR | 1.0

RHD 2 2.0

TGA | 1.0

MOD MR 4 4.0

ECG Number Percentage (%)
LVH 23 23.0

IHD 25 25.0

AF 12 12.0

Normal 33 33.0

LBBB 7 7.0

Total 100 100.0

Abbreviations: LVH, left ventricular hypertrophy; IHD, ischemic heart disease; HF,
heart failure; PE, pericardial effusion; IDCM, ischemic dilated cardiomyopathy; TGA,
transposition of great arteries; PHTN, pulmonary hypertension; RHD, rheumatic
heart disease; Dilated RT, dilated right side; Severe MR, severe mitral regurge; MOD
MR, moderate regurge; AF, atrial fibrillation; LBBB, left bundle branch block.
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Figure 3 (A and B) Survival analysis of the studied group using Kaplan—Meier, mean survival time is 18.186 months.

to CVD events in 66% of the cases. In agreement with our
findings, a recent cohort study from China, which recruited
591 patients on dialysis, reported that CVD patients had
higher mortality rates than non-CVD counterparts, while
CVD was the most common cause of mortality in the
included patients.'® Similarly, a previous meta-analysis
study showed that the CVD significantly increases the
hazards ratio of mortality among patients with ESRD.
Another USRDS-based cohort study reported that acute
myocardial infarction and other cardiac events were the
most common causes of death in ESRD.”° Wang and
colleagues®' also demonstrated that almost 25% of deaths
in ESRD patients were attributed to sudden cardiac cause.

Vascular calcifications are mineral deposits on the wall
of the vessels which are common complication in uremia
due to impaired mineral metabolism; hyperphosphatemia
and hyperparathyroidism were also found to be signifi-
cantly associated with CVD mortality in hemodialysis
patients, through vascular calcification, stiffening,
increased pulse pressure, decreased coronary perfusion
pressure, and LVH, aortic calcification was detected by
x-ray which is a useful marker of vessel ossification.*
A strong relationship between elevated CRP levels and
vascular calcification has also been documented in ESRD
patients.”> Such findings can highlight that ESRD patients
with CVDs have a higher degree of chronic inflammation
than patients without CVDs. Previous reports showed that
patients with ESRD had a higher level of chronic inflam-
mation which is a strong predictor of mortality.* We

acknowledge that the present study has some limitations,

as the study was conducted in one center only with small
sample size.

Conclusion

Our study showed that the CVDs were the major contri-
butor for one-year mortality in ESRD patients followed by
infection. Moreover, patients with vascular calcification
had a higher degree of inflammation which needed further
investigations. Further multi-center studies with large sam-
ple size are still needed to assess the pathophysiology of
higher mortality rate among dialysis patients with CVDs.

Disclosure
The authors reported no conflicts of interest in this work.
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