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ABSTRACT

Objective: To identify cardiac risk factors that contribute to sudden cardiac death in a haemo-
dialysis population and thus optimize them, in an effort to minimize death in this population.
Methods: This was a retrospective study and audit. The medical records of the patients receiv-
ing chronic haemodialysis were reviewed for the period January to December 2014. Data col-
lected included age, gender, comorbidities, types of access, length of time on haemodialysis, 
laboratory indices, and main electrocardiographic and echocardiographic findings.
Results: All patients had elevated intact parathyroid hormone. Some patients had hypocalcae-
mia, hyperphosphataemia and mild anaemia. Prominent echocardiographic findings were left 
ventricular hypertrophy and pulmonary hypertension.
Conclusion: Sudden cardiac death in end-stage renal disease patients on haemodialysis may 
be predicted by certain abnormal laboratory findings and echocardiographic findings which 
may all be positively correlated.
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ReSuMen

Objetivo: Identificar los factores de riesgo cardíaco que contribuyen a la muerte cardíaca 
súbita en una población de hemodiálisis, y de este modo optimizarlos, en un esfuerzo por mini-
mizar los fallecimientos por tal motivo en esta población.
Métodos: Se trata de un estudio retrospectivo y auditoría. Se revisaron las historias clínicas de 
los pacientes que recibían hemodiálisis crónica, correspondientes al período de enero a dic-
iembre de 2014. Los datos recogidos incluyeron edad, sexo, comorbilidades, tipos de acceso, 
tiempo de hemodiálisis, índices de laboratorio, y los principales hallazgos electrocardiográfi-
cos y ecocardiográficos.
Resultados: Todos los pacientes tenían hormona paratiroides intacta elevada. Algunos 
pacientes tenían hipocalcemia, hiperfosfatemia y anemia leve. Los resultados ecocardiográfi-
cos más sobresalientes fueron la hipertrofia ventricular izquierda y la hipertensión pulmonar.
Conclusión: La muerte cardíaca repentina en pacientes con la enfermedad renal en fase termi-
nal sujetos a hemodiálisis, puede predecirse por ciertos resultados de laboratorio anormales y 
los resultados de la ecocardiografía, todos los cuales se pueden correlacionar positivamente.
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InTrODuCTIOn
Cardiovascular risk factors are a significant burden in 
patients with end-stage renal disease receiving haemodi-
alysis, and most patients die from cardiovascular-related 
causes. Sudden cardiac death outside of coronary artery 
disease (CAD) is the most common aetiology (1). Even 
after angioplasty, patients still have sudden cardiac 
death which may suggest that obstructive CAD may not 
be a significant factor. Fatal ventricular arrhythmias may 
be the leading cause of sudden cardiac death in patients 
with end-stage renal disease receiving chronic haemodi-
alysis (2).  

As such, it is important to identify cardiac risk factors 
that contribute to sudden cardiac death and thus optimize 
them, in an effort to minimize death in a haemodialysis 
population.

SuBJECTS anD METHODS
This was a retrospective study and audit. The medical 
records of the patients receiving chronic haemodialysis 
were reviewed for the period January to December 2014. 
These patients were approved by the renal ethics com-
mittee of the Scarborough General Hospital, Tobago, 
Trinidad and Tobago, for haemodialysis. Patients who 
received only emergency haemodialysis and were not 
approved by the renal ethics committee for long-term 
dialysis were excluded from the audit.

Data collected included age, gender, co-morbidi-
ties, types of access, length of time on haemodialysis, 
laboratory indices, and main electrocardiographic and 
echocardiographic findings.

The study was approved by the Medical Chief of 
Staff of the Scarborough General Hospital.

rESuLTS
Of the 58 patients receiving chronic haemodialysis in 
Tobago, data were found for 52 patients for the period 
January to December 2014. There were nine deaths 
recorded during this period. The ages of the patients 
studied ranged from 17 to 73 years, with an average 
age of 50 years. Most of these patients represented the 
productive working population. Sixty per cent of the 
patients were male. 

All (100%) of the patients were hypertensive, and 
57% of them had diabetes mellitus. Other co-morbidities 
were hepatitis C, human immunodeficiency virus (HIV), 
autosomal dominant polycystic kidney disease, trauma, 
and congenital anomaly of the kidneys.

Patients received chronic haemodialysis via an arte-
riovenous fistulae in 62% of the cases and via permanent 

catheters in 30% of the cases, with grafts accounting for 
8% of the cases. The length of time on haemodialysis 
ranged from one month to seven years, with an average 
of two to three years.

All (100%) of the patients who were able to urinate 
had proteinuria. All patients had elevated intact para-
thyroid hormone. Laboratory values are demonstrated 
in the Table. Some patients had hypocalcaemia, hyper-
phosphataemia and mild anaemia.

Table: Average pre-dialysis laboratory values of patients

Parameter result (range)
Corrected calcium (serum) 8.4 mg/dL (8.6–10.2)
Serum albumin 3.6 g/dL (3.5–5.2)
Serum phosphorus 5.3 mg/dL (2.7–4.5)
Blood urea nitrogen 61 mg/dL (6–23)
Serum creatinine 11.4 mg/dL (0.7–1.2)
Low-density lipid 90 mg/dL (< 100)
Intact parathyroid hormone 1246 pg/ml (10–55)
Haemoglobin 9.5 g/dL (> 10)

All patients had an electrocardiogram. Their electro-
cardiograms revealed that most of them were in sinus 
rhythm. Only two patients had atrial fibrillation detected 
by electrocardiogram.

Of the patients studied, 77% had their echocardio-
grams done. Left ventricular hypertrophy (in 67% of 
the patients) and left atrial enlargement (60%) were 
most commonly demonstrated. Right ventricular sys-
tolic pressure was 45 mmHg on average, with 47% of 
the patients exhibiting pulmonary hypertension. Valve 
abnormalities included mitral regurgitation (25%), tri-
cuspid regurgitation (25%), aortic insufficiency (< 1%), 
as well as calcification of cardiac valves (12%). Eight 
per cent of the patients had wall motion changes indica-
tive of ischaemic heart disease. Effusions were noted in 
the pericardium (8%) and in the pleura (7%) of patients.

Nine patients died during the year when data were 
collected (January to December 2014). The cause of 
death was mostly sudden cardiac death. There were 
two cases of sepsis and one case of acute myocardial 
infarction. Four of these nine persons managed to have 
an echocardiogram before death, and they all had left 
ventricular hypertrophy and diastolic dysfunction and 
preserved systolic function.

DISCuSSIOn
Cardiovascular complications are the main cause of death 
in patients with chronic kidney disease (CKD) under-
going haemodialysis therapy (3). The cardiovascular 
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ventricular hypertrophy much later than an echocardio-
gram would. An ambulatory electrocardiogram may pick 
up arrhythmias. Other interesting parameters include 
heart rate volume and measuring baroreceptor changes.

Whatever parameters are investigated and document-
ed, protocols should be in place in a dialysis unit geared 
at detecting early the risk of sudden cardiac death so that 
intervention or early cardiology follow-up or further 
investigations should be instituted for such patients so 
as to prolong life. 

COnCLuSIOn
Sudden cardiac death in end-stage renal disease patients 
on haemodialysis may be predicted by certain abnor-
mal laboratory findings and echocardiographic findings 
which may all be positively correlated.

These include derangements in calcium, phosphorus, 
intact parathyroid hormone and haemoglobin and left 
ventricular hypertrophy, which is picked up early on an 
echocardiogram. As such, it may be useful to monitor 
these findings in such patients, and early intervention 
should be introduced in order to prolong life.
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mortality in these individuals is 10- to 20-fold more 
frequent than in the general population (3). Despite 
underlying co-morbidities, the traditional risk factors 
for cardiovascular disease do not completely explain 
this excess risk, which seems to be influenced by the so-
called non-traditional risk factors associated with CKD. 
These latter factors accelerate the course of CAD and are 
associated with a higher prevalence of ventricular hyper-
trophy, myocardial fibrosis, valvulopathies, arrhythmias 
and sudden death (3).

The cardiomyopathy of the patient undergoing dialy-
sis can be due to the presence of ischaemic heart disease 
and morphological alterations of the left ventricle in 
response to pressure and volume overload, as well as 
anaemia (4).

The physiopathology of the transformations induced 
by uraemia in the left ventricular chamber is complex 
and multifactorial. Hyperparathyroidism can also con-
tribute to myocardial fibrosis, and this, along with left 
ventricular hypertrophy, can cause diastolic dysfunction 
(5). Shifts in electrolytes and fluid balances can cause 
arrhythmias and sudden cardiac death. Diabetic auto-
nomic neuropathy and hypertensive heart disease are 
also contributing factors (6). Fluid overload contributes 
to venous congestion (7). Long-term haemodialysis via 
arteriovenous access may be involved in the pathogen-
esis of pulmonary hypertension by affecting pulmonary 
vascular resistance and cardiac output (8). Left-sided 
heart disease also causes pulmonary hypertension.

Changes in cardiac structure and function detected 
by echocardiography are common in patients with CKD 
undergoing haemodialysis, and have been recognized as 
key outcome predictors. This is non-invasive, and left 
ventricular findings remain constant despite fluid shifts 
and pre- and post-dialysis status.

Blood investigations such as blood tests, urea, cre-
atinine and potassium are influenced by volume status, 
pre- and post-dialysis status, as well as diurnal changes 
(9). Functional assessments also have to be done both 
at baseline and during dialysis. Structural changes (such 
as left ventricular hypertrophy) can be assessed at any 
point in time, hence the value of echocardiograms in 
this population. An electrocardiogram demonstrates left 


