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(" Abstract: N

Background Chronic kidney disease is the irreversible decline of renal function, resulting in metabolic disturbance, the weakening

of excretory, and endocrine roles. This leads to the emergence of the medical condition known as uremia. Individuals afflicted
by chronic kidney disease has a heightened susceptibility to both morbidity and mortality attributed to cardiovascular ailments.
The risk of cardiovascular mortality among patients undergoing dialysis is 10 to 30-fold when compared to the general populace.
Within patients on long-term dialysis, cardiovascular illness stands as the primary source of death

Objective: To investigate diverse cardiovascular alterations in persons with chronic kidney illness who are suffering hemodialysis,
by two- dimensional echocardiography.

Patients and Methods: A descriptive cross-sectional study conducted from the 12th of March to the 10th of June in the year 2023
at the Al-Zahraa Dialysis Center within Al-Diwaniyah Teaching Hospital. The study included 64 patients on hemodialysis, detailed
history and examination were performed for every patient. The echocardiography examination was done for all involved patients
and information was examined by means of SPSS version 26.

Results: the mean age stayed 56.47 and mean of Body mass index was 27.21 on dialysis patients, The family history of chronic
kidney disease, diabetic mellitus, smoking history and history of hepatitis Band C were a risk factor, ECG show sign of hyperkalemia
Only 18.7% of dialysis - patients had normal echo finding.

Conclusion:Irregular echocardiographic observations were notably prevalent among patients undergoing dialysis, with

abnormality being left ventricular hypertrophy, succeeded by valvular disorders
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Introduction

chronic kidney disease (CKD) comprises a series of diverse
pathophysiological mechanisms linked to anomalous kidney
function and a gradual reduction in glomerular filtration rate
(GFR) (1). Globally, CKD stands as a significant public health
concern, exhibiting an escalation in both its incidence and
prevalence. The definition of CKD entails kidney impairment
persisting for over 3 months, characterized by fundamental
or purposeful irregularities of the kidney. This condition may
occur with or without a decline in GFR and is evident through
either pathological anomalies or indicators of kidney impair-
ment. These markers encompass deviations in blood or urine
composition, as well as abnormalities detected through imag-
ing tests  (2).Cardiovascular disease (CVD) stands as a prima-
ry contributor to both mortality and morbidity in individuals
afflicted by - chronic kidney disease . A significant proportion

of CKD patients experience CVD-related fatalities even before
progressing to end-stage CKD. Consequently, the emphasis on
patient care during the earlier stages of CKD should be chan-
neled toward averting cardiovascular difficulties (1, 3). A robust
connection occurs among CKD and CVD, evidenced by an esca-
lating incidence of CVD as the glomerular filtration rate (GFR)
regressions. Indeed, cardiovascular disease is the main cause of
morbidity and mortality among CKD patients (4)

Patients in the end-stage renal disease (ESRD) category fre-
quently exhibit echocardiographic irregularities. Delineating
the spectrum of echocardiographic anomalies in these patients’
potential in mitigating cardiovascular risks. Consequently, a
recommended practice involves periodic echocardiographic
assessments for the identification and management of cardiac
(5). Among CKD patients undergoing hemodialysis, alterations
in cardiac structure and function discerned through echocardi-
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ography are commonplace, and these

changes have been identified as pivotal predictors of outcomes.
Notably, the cardiovascular mortality rate in this demographic
is 10 to 20 times upper compared to the universal populace
(6). Individuals affected by chronic kidney disease (CKD) face
a substantially elevated susceptibility to experiencing height-
ened rates of both morbidity and mortality resulting from car-
diovascular disease (CVD).patients on dialysis have a 10-to 30
fold increased risk for cardiovascular mortality compared with
the general population.Notably, CVD emerges as the primary
contributor to mortality in patients undergoing extended pe
riods of dialysis, constituting 44% of the total mortality rate.
This issue’s magnitude has grown more pronounced due to the
extended survival periods of patients undergoing maintenance
hemodialysis (7).

There were few studies regarding echo finding amongst pa-
tients with CKD in Irag and this training was performed to refill
the gap on the missed information and our study also intended
to detect the factors affecting the in Iraqg.

Aim of study: To study various cardiovascular changes in chron-
ic kidney illness patients on dialysis with help of two dimension-
al echocardiography.

Patients and Methods:

A descriptive cross-sectional study with a hospital-based meth-
od was undertaken. The data collection phase took place be-
tween the 12th of March and the 10th of June in the year 2023.
This study was carried out among patients within the nephrol-
ogy unit of the Al-Zahraa Dialysis Center, situated within the
premises of the Al-Diwaniyah Teaching Hospital in the Al-Di-
waniyah governorate. The data collection was done in about
five hours per day for four days weekly.

The study included patients with CKD on maintenance dialysis
with CKD stage 4,5 of both genders and age more than or equal
to 15 to 70 years. Patient with history of renal transplantation,
obvious medical indication of coronary artery illness, valvular
heart illness, rheumatic heart sickness, congenital heart syn-
drome and prime cardiomyopathy stayed excepted from the
training also sick who referred from other provinces. One tool
used to collect the required data and this tool was self-con-
structed questionnaire form prepared to collect information
from the participants regarding selected variables. Informa-
tion’s for establishing the questionnaire form were obtained
from reviewing previously published articles and from consul-
tation of family medicine and cardiologist specialists. The data
was collected by direct interview with participants. The first
part of the questionnaire included information about socio-de-
mographic characteristics of patients and past medical history
and includes fourteen questions. Every patient underwent a
comprehensive clinical assessment, encompassing a thorough
evaluation. For the purpose of determining body mass index
(BMI), the patients’ weight in kilograms (Kg) and elevation in
meters (m) were meticulously recorded. BMI was then de-
signed using the next formula: BMI = Kg/m?2. The BMI values
were subsequently categorized as follows:

- Underweight: BMI less than 18.5

- Normal: BMI ranging from 18.5 to 24.9

- Overweight: BMI ranging from 25 to 29.9

- Obese: BMI of 30 and above  (committee 1995 ).

The 2D echocardiography assessments were carried out using
a Vivid S5 echocardiography machine equipped with a 3 Mega

hertz probe. During the echocardiographic evaluation of CKD
patients, a left lateral position was adopted. The examination
comprised a comprehensive analysis conducted through vari-
ous views, which included: 1. Left parasternal long axis, 2. Left
parasternal short axis.

3. Apical- 4 chambers, 5 chambers (for aortic valve flow), 2
chambers, and 3 chambers. 4. M mode for determining both
structural and functional cardiac parameters.

sick with a left ventricular ejection fraction (EF) below 50%
were diagnosed with left ventricular dysfunction. The assess-
ment of left ventricular diastolic dysfunction involved the calcu-
lation of the E/A ratio using Doppler velocity measurements. An
E/A ratio below 0.75 or above 1.8 stood identified as analytic of
left ventricular diastolic dysfunction. Patients presenting with
an intraventricular width or left ventricular posterior wall width
equal to or exceeding 12mm were diagnosed with left ventric-
ular hypertrophy (LVH).

Ethical considerations:The necessary approvals were gained
from the ethical commission within the Branch of Family and
Community Medicine at Al-Qadisiyah College of Medicine. Ad-
ditionally, formal agreement was secured from the Al-Diwani-
yah Health Directorate, granted on the 10th of July in the year
2023 (referenced by number 13). The formal approval was
obtained from the Iragi Ministry of Health, signifying the en-
dorsement of the training. Contributors stayed providing with a
comprehensive explanation of the study’s objectives, ensuring
they were informed before obtaining their verbal consent to
participate.

Statistical analysis:

The collected data underwent analysis utilizing the Statistical
Set for the Social Sciences (SPSS) software program, version
26. After being extracted from each patient, the data was then
transferred to a Microsoft Excel spreadsheet on a Windows plat-
form for further processing and evaluation.

Descriptive statistics were displayed using frequency tables.
Incessant variables stayed represented as average standards
along with their corresponding standard deviations. Uncondi-
tional variables were existing as numerical counts and propor-
tions.

For analytical statistics, the chi-square examination was em-
ployed to ascertain any relations among two unconditional
variables. A P-value equivalent to or fewer than 0.05 stayed
measured to designate statistical importance.

Results:
1. Demographic features of sick registered in this training
where Mean age of patients with dialysis was 56.47 .while
Mean of BMI (body mass index) was 27.21 where Normal
weight 34 ,over weight 18 ,obese 12.According to gender in
dialysis patients was male higher than female ,Also there
was different in marital status on dialysis group where mar-
ried more thansingle,anotherdescriptivestudyshownintablel
2.History of chronic medical illnesses of patients enrolled in
this study .where Family history of chronic kidney illness in
dialysis group was 20 ,History of Hypertension and diabetes
mellitus (50,20)respectively, History Hepatitis virus HBV,HCV
was (20,24) respectively ,and Smoking was 22.shown in table
2.3.ECG findig in patients enrolled inthis study where positive
has sign of hyperkalemia show in table 3
5.Echo findings in patients enrolled in this study where Abnor-
mal echo finding in dialysis group was more than normal (52,12
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Jrespectively where valvular heart disease more in MR than AR
,TR,PR (24,12,14,0) ,LVH in dialysis group was42, pericardial ef-
fusion was 18 ,and global hypokinesia was 4 , Ejection friction
(EF) in dialysis group were more normal than decrease(56, 8
),shown in table 4.

Discussion:

Echocardiography serves as a valuable tool for assessing the
purposeful and fundamental changes in the heart that stem
from chronic kidney illness (CKD)(9). Consequently, evaluating
echocardiographic parameters among CKD patients can aid in
the determination of cardiovascular illness (CVD) danger and
prognosis in this patients (10).

In the existing training, it was detected that the average age of
patients undergoing dialysis stayed 56.47 year. Similar results
were obtained in trainings via Zhu et al. and Janjua et al., where
the average ages of patients undergoing dialysis were 52.14
and 55.85 years, respectively(11,12).

Gender distribution in the dialysis group indicated a higher
prevalence of males. This aligns with a meta-analysis of various
studies that suggested a quicker development of CKD in men
compared to females (13).

The (BMI) in the dialysis grouping stayed found to be 27.21.
This finding corresponds with descriptive studies reporting a
positive correlation between obesity and end-stage renal dis-
ease (ESRD). Evidence supports obesity as an independent dan-
ger feature for ESRD, as demonstrated in studies like the one
conducted by Mohammedi et al.(14).

Remarkably, only 9.4% of individuals in the dialysis group were
employed. This could potentially be attributed to the prolonged
period of dialysis management and the difficulties associated
with kidney illness, leading to initial departure among CKD pa-
tients . This trend is consistent with findings from trainings via
Shahrin et al. and Guerra et al.(15,16).The marital status shown
; where patients in dialysis group were married 81.3%while
single group were 18.8%, A similar finding shown that 52% of
patients on dialysis were married (17).The presence of a family
history among patients with (CKD) was identified in 31.1% of
sick with (ESRD). This aligns with the findings from Song et al.’s
study, conducted in the United States, which revealed that ap-
proximately 23% of occurrence dialysis sick had close relations
affected by ESRD(18).

Diabetes mellitus and hypertension established as pivotal dan-
ger features for CKD, particularly in developed regions. This
trend was reflected in the current study, where hypertension
was diagnosed in 78.1% of dialysis patients and diabetes melli-
tus in 31.3%. Similar findings were reported by Adhikaree et al.,
with hypertension among 92.2% and diabetes mellitus among
37.4% of the hemodialysis group(19).

A smoking history was observed in 34.4% of the dialysis group.
Orth et als study supported this link, indicating that an in-
crease in smoked cigarettes per day correlated with a greater
likelihood of elevated serum creatinine levels(20).

The prevalence of hepatitis B and C stayed 31.3% and 37.5%,
separately, in the dialysis group. These figures surpassed the
reported prevalence rates of 8%-10% in the United States
among patients with ESRD. The disparity in prevalence might
be attributed to suboptimal infection control practices within
hemodialysis centers.

ECG is asimple ,non -invasive and available tool in daily routine
practice and in patients with CKD ,hyperkalemia is common and

life-threating,the current study shown there was 21.9% of di-
alysis patients had a sign of hyperkalemia by ECG in one large
cohort of patients with stage 3 and 4 CKD prevelence of hyper-
kalemia was 11% (21)

Echocardiography has been established as the standard for as-
sessing valvular heart disease (VHD) in CKD/ESRD patients. The
study indicated that mitral regurgitation (MR) was the greatest
mutual form of VHD, surveyed via aortic regurgitation (AR) and
tricuspid regurgitation (TR). This pattern was consistent with
other research highlighting mitral valve disease as the predom-
inant form among patients with renal insufficiency(22,23,24).
The existing training discovered that only 34.4% of patientin the
dialysis group exhibited a normal left ventricle. This trend is in
accordance with findings from studies like Laddha et al., where
left ventricular hypertrophy (LVH) stayed existing in 74.3% of
cases(3). Park’s study also supported this, demonstrating that
a reduction in kidney function was considerably related with
irregular left ventricular (LV) geometry, with an eGFR of 30-44
ml/min per 1.73 m? considerably linked to LVH and abnormal LV
geometry paralleled to an eGFR of 260 ml/min per 1.73 m?(25).
The development of LVH can arise from factors such as augment-
ed preload owing to hypervolemia, or heightened afterload
resulting from elevated peripheral fighting or hypertension—
both prevalent in CKD patients. Furthermore, great cardiac pro-
duction owing to anemia or arteriovenous fistulas for dialysis
admission could contribute to LVH pathogenesis(26,27).

Mild left ventricular systolic dysfunction stayed identified in
6.2% of the dialysis group, a result similar to Wang et al.’s find-
ings, which indicated that LV hypertrophy was frequently ac-
companied by LV dilatation and systolic dysfunction(28).
Echocardiographic assessment of diastolic dysfunction among
dialysis sick with CKD showed a great occurrence of irregu-
larities(29,30). Some studies have even suggested that tissue
Doppler velocity abnormalities are virtually present in all CKD
patients, indicating the existence of subclinical myocardial dis-
ease(31). In the CRIC training involving phase 2—4 CKD patients,
71% exhibited abnormal diastolic function(25). Pericardial effu-
sion was 28.1% in patient with dialysis (21.9%of patients had
mild pericardial effusion, 3.1% of patients had moderate peri-
cardial effusion and 3.1% of patients had sever pericardial effu-
sion), this similar to a recent study that shown that a symptom-
atic pericardial effusion was prevalent among 30% of dialysis
patients(32). Furthermore, Laddha et als study revealed that
amongst hemodialysis ESRD and chronic kidney illness sick, the
existence of pericardial effusion was noted to be 14.3%(3).

In the context of patients on dialysis, a prevalence of 6.3%
for global hypokinesia was observed. This agrees with the
outcomes of Kartheek et al’s study, which indicated a similar
prevalence of 16% for global hypokinesia among patients with
(ESRD)(33). There stayed significant difference in EF% were
decrease EF% was 12.5% , approximately similar finding was
found by Escoli et al study, where 19% of dialysis patients had
reduce EF% (34).

Conclusion:

The mean age of dialysis group was 56.4 years,ECG had asign of
hyperkalemia. Echo finding was normal among 18.7% of dialy-
sis group. Left ventricular hypertrophy emerged as the predom-
inant echocardiographic abnormality detected among patients
with (CKD). In terms of valvular heart diseases, mitral regurgi-
tation was identified as the most prevalent among CKD patients,
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