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million individuals are undergoing for renal 
transplantation globally every year, wherein 648,000 

3individuals belong from developing countries.  
Renal transplant is a curative therapeutic option for 
end-stage renal disease (ESRD) patients; however, 
not all ESRD patients receive a transplant owing to 
numerous circumstances. In most of the developing 
countries, there is a lack of renal transplantation 
therapies, which is the reason of almost 2.3 to 7.1 

4
million premature mortalities.  In Pakistan, the 
incidence rate of ESRD is 150 per million individuals 

5
every year.  Aside from that, arranging a kidney 
transplant is a laborious task. For this reason, dialysis 

6
is a regularly used treatment modality.  Dialysis 
therapy not only delays death but also improves a 
number of clinical indications of end-stage renal 
disease. Nonetheless, hemodialysis patients have a 
very high fatality rate as well, particularly in the first 
three months after starting dialysis. According to 
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ABSTRACT
Objective: To determine the frequency of various causes of mortality in hemodialysis dependent patients of 
end-stage renal disease (ESRD).
Study Design: An observational study.
Place and Duration of Study: The study was conducted at the dialysis unit of Karachi Institute of Kidney 
Diseases, Karachi, Pakistan from March 2022 to September 2022.
Materials and Methods: Patients of age 30 to 70 years of either gender having end-stage renal disease on 
hemodialysis for at least 3 months were included in the study. All patients were follow up on every session of 
hemodialysis and in case of death, the cause of death was noted. All collected data were analyzed using SPSS 
version 25. 

2Results: The mean age was 56.3 ± 11.3 years and mean BMI was 21.6 ± 3.5 kg/m . Out of 178 patients, 55.1% 
had diabetic nephropathy as cause of ESDR and 28.7% had hypertension. It was found that most common cause 
of mortality was sepsis (63.5%), followed by acute pulmonary edema or fluid overload (22.5%). There was a 
significant association between the duration of hemodialysis and causes of end-stage renal disease with all  
causes of mortality (p<0.05). 
Conclusion: Sepsis is the leading cause of mortality in haemodialysis patients of end-stage renal disease, and 
special attention should be given to such patients of end-stage renal disease (ESRD).

Keywords: Cause, ESRD, Haemodialysis, Mortality.

How to cite this: Qureshi M, Rashid S, Qamar M, Moon F, Danial K, Abid K.  Causes of Mortality in End Stage Renal Disease Patients in a 
Single Haemodialysis Center. Life and Science. 2023; 4(1): 33-37. doi: http://doi.org/10.37185/LnS.1.1.278

Causes of Mortality in ESRDLife & Science 2023 Vol. 4, No. 1

33

Funding Source: NIL; Conflict of Interest: NIL
Received: Sep 16, 2022; Revised: Nov 25, 2022
Accepted: Dec 22, 2022

Introduction
Chronic kidney disease is a severe condition for 
which the standard of therapy includes active 
monitoring for indicators of disease progression and 
early referral to experts for hemodialysis or 

1,2
prospective renal transplantation.  Almost 1.9 



estimates, the annual death rate is 9% per year and 
7

five-year survival rate is up to 50%.  
Numerous causes have been identified that increase 
the odds of mortality in ESRD patients. Amongst this 
most common cause is a cardiovascular event (that 
accounts for more than half of the deaths), followed 

8by infection and sepsis.  de Arriba G et al. identified 
sepsis as the most frequent cause of death in 
hemodialysis patients (20%), followed by cardiac 

9
event (18%).  Song et al. also revealed that 33.8% of 
the patients with ESRD had sepsis and 25% had a 

10
major cardiac event.
In Pakistan, the maintenance of the mortality 
register is still not a commonly practiced clerical 
work. This lack of documentation is a huge hurdle for 
the health management departments to plan for 
coping with various disease burdens. This study was, 
therefore, conducted to determine the frequency of 
various causes that lead to mortality in ESRD patients 
so that an institutional directory is to formulate. 
Additionally, it would provide the evidence that 
would help clinicians to pay special attention to the 
causes that are associated with the highest mortality.

Materials and Methods
An observational study was conducted at the dialysis 
unit of Karachi Institute of Kidney Diseases, Karachi, 
Pakistan from March 2022 to September 2022 after 
obtaining approval from the ethical committee of the 
institution. Sample size of 178 was calculated using 
WHO sample size calculator 1.1 by assuming a 
confidence level of 95%, taking statistics of cardiac 

9
event as 18%  and absolute precision as 5.7%. 
Admitted patients of age 30 to 70 years of either 
gender having end-stage renal disease on 
hemodialysis for at least 3 months were included in 
the study. Patients who had a history of malignancy, 
patients having COVID-19 or ischemic heart disease 
and patients who died of unnatural causes (like road 
traffic accidents) were not part of the study. Non-
probability consecutive sampling was used for 
sample selection. 
Prior to enrollment, objectives, risks and benefits of 
the study were explained to the participants. 
Patients or their families provided written informed 
consent. Data regarding sociodemographic factors, 
BMI, duration and frequency of hemodialysis, 
modality of access and etiology of ESRD were 
recorded. Causes of mortality in patients with ESRD 

were;
1. Sepsis
Patient having 2 or more of following; 

a. Temperature >38°C or < 36°C 

b. Heart rate >90 beats/minute 

c. Respiratory rate >20 breaths/minute 

d. TLC (total leukocyte count >12,000 or <4,000 

plus Infection (known or suspected source)

2. Acute pulmonary edema or fluid overload:
Patient having excess fluid in the lungs, clinically 
bilateral fine crackles at lung bases and x-ray chest 
shows bilateral infiltrates and/or blunting of 
costophranic angles. 
3.  Cardiac cause
a.  Atrial fibrillation
Presence of all three of the following on standard 12-
lead ECG will be consider as a case of atrial 
fibrillation. 
i. Absent p waves.
ii. Replacement of P waves by rapid oscillations of 

fibrillatory waves of varying size, shape, and 
interval between two consecutive waves.

iii. An irregular ventricular response
b. Acute myocardial infarction
Patient having myocardial ischemia ECG changes (ST 
elevation) or ST depression and subsequent release 
of biomarkers of myocardial necrosis. (Positive 
troponin-I (>0.30ng/dl) at the time of presentation 
and 6 hours later).
4. GI hemorrhage
Bleeding in the gastrointestinal tract, from the 
mouth to the rectum in the form of hematemasis 
and/or melena, Nasogastric tube shows fresh blood 
coffee ground aspirate, and digital rectal 
examination shows black tarry foul smelling watery 
stool.
Patients were monitored for three months for 
morality and if mortality occurred then causes of 
mortality was identified and reported on pe-
designed questionnaire. 
Data was analyzed using SPSS version 25. Mean and 
SD were reported for age, BMI, duration of 
hemodialysis and frequency of hemodialysis. 
Frequency and percentage were reported for gender, 
mode of access, cause of ESRD, mortality and cause 
of mortality. Data was stratified by age, gender, BMI, 
duration of hemodialysis, frequency of hemodialysis, 
mode of access and cause of ESRD. Chi square test 
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was applied and p ≤0.05 was taken as significant.

Results
The mean age was 56.3 ± 11.3 years and mean BMI 

2
was 21.6 ± 3.5 kg/m . The mean duration of 
hemodialysis was 4.14 years. Of 178 patients, 59% 
patients were males and 41% patients were females. 
Almost 73% of the patients had hemodialysis two 
times per week. Most of the patients had 
arteriovenous fistula mode of access (47.2%), 
followed by permanent catheter (27%). Out of 178 
patients, 55.1% had diabetic nephropathy as cause 
of ESDR and 28.7% had hypertension. (Table 1)
When it comes to frequency of various causes of 
mortality, it was found that most common cause of 

mortality (p<0.05). (Table 2)
Discussion
Hemodialysis is the primary treatment in patients 

mortality was sepsis (63.5%), followed by acute 
pulmonary edema or fluid overload (22.5%), cardiac 
cause (2.2%) and GI hemorrhage (2.2%), 
demonstrated in figure 1.
There was significant association between duration 
of hemodialysis and causes of ESRD with all causes of 

Fig 1: Frequency of causes of mortality (n=178)
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with ESRD. If ESRD is not treated timely then it can be 
11-14

deadly.  Hemodialysis helps to improve the quality 
of life in ESRD patients and its evaluation is 
continuously needed to enhance treatment 

8,13,15-17outcomes.  Research on outcomes can help 
improve the management of ESRD patients and can 
lessen undesirable results. Hence, we aimed to 
assess the causes of mortality in ESRD patients 
presenting at a tertiary care hospital, Karachi, 
Pakistan.
There is still scarcity of data in terms of etiologies of 
ESRD in Pakistan. A Pakistani study showed that 
diabetes mellitus, high blood pressure and chronic 
glomerulonephritis were the leading causes of 

18ESRD.  In our study, we found diabetic nephropathy 
was the most frequent cause of ESRD (55%), followed 
by hypertension (29%),  whereas chronic 
glomerulonephritis was present in only 5.6% of the 
cases. The fact that diabetes and hypertension were 
appeared to be the main causes of ESRD in our study 
can be because these are the major disorders in 

19-21
Asian population.  Sarmento et al. revealed that 
the unknown causes of the ESRD was found in 35.3%, 
followed by diabetes in 26% of the cases and 

22hypertension in 23% of the cases, respectively.  
In the current study, sepsis was the most frequent 
cause of mortality in ESRD patients (63.5%), followed 
by acute pulmonary edema/fluid overload (22.5%). 
Lakshminarayana GR et al. revealed that the leading 
causes of mortality were cardiac event (52%), 
infections (27%), termination of dialysis (2.9%), 
advanced cancer (3%), poly trauma following an 
accident (1.5%) and cerebral bleeding (1.5%). While, 

23
in 13.2% of cases, the reason of death was unclear.  
In a systematic review by Bem et al. also found 
relationship between long interval of dialysis and 

24mortality in patients of hemodialysis.  Desta et al. 
observed that the incidence of mortality in ESRD 
patients with sepsis was 3 folds higher as compared 

15
to ESRD patients without sepsis.  Hence, deaths due 
to infections are generally because of common 
pathogens, but may also happen because of unusual 

25pathogens.  Lastly, it was also observed in our study 
that duration for which patient was on dialysis and 
preceding cause that led to development of ESRD 
significantly affected the frequency of causes that 
result in mortality in haemodialysis dependent 
patients of ESRD.

Numerous intriguing new facts have emerged as a 
result of the systematic analysis of the causes of 
fatalities in our hemodialysis-dependent ESRD 
patients. While the drawbacks of our study included 
the small sample size, short follow-up period, and 
inclusion of only patients from one institution. Larger 
prospective studies should be carried out in the 
future to evaluate the elements that contribute to 
morality and survival among hemodialysis-
dependent ESRD patients.

Conclusion
Sepsis is the leading cause of mortality in 
haemodialysis patients of end-stage renal disease 
and special attention should be given to such 
patients.
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