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Abstract
Patients with chronic kidney disease and ESRD are known as one of the high-risk groups for|
sudden cardiac death. Therefore, this study was conducted in order to determine the clinical
outcomes of cardiopulmonary resuscitation in ESRD and dialysis patients and the factors
affecting it in an academic tertiary hospital in west of Iran. In this retrospective cross-
sectional study, ESRD patients hospitalized or referred to the emergency department of our
center who underwent cardiopulmonary resuscitation from 2021 to 2022 were included.
Demographic and clinical information was collected and recorded from patient data file. The|
collected data were analyzed using SPSS v25. Of 112 patients included 72 cases (64.3%)
were men and 40 cases (35.7%) were women. The mean and standard deviation of the age of]
the subjects was 66.86 + 18.08 years. The average and standard deviation of the age of]
people by gender were 66.99+£18.79 and 66.63+16.93 in men and women, respectively. 42
resuscitation cases (36.5%) were successful. Demographic factors (gender, age, education
level, place of residence, height, weight and BMI), as well as initial heart rhythm and
underlying diseases (hypertension, hyperlipidemia, previous history of CVA, myocardial
infarction, cancer, drug poisoning, duration of dialysis), the witnessed arrest and the ward
where resuscitation was done, had no significant relationship with the clinical outcome. Only
the duration of resuscitation had a significant relationship with outcome and the success rate
of resuscitation was less in prolonged resuscitation. Dialysis patients are usually complicated
and suffer from multiplecomorbidities. In this study, no underlying factor with a significant
relationship with the clinical outcome of cardiorespiratory arrest cases was foundwhich can
suggest renal failure as an independent factor of increased mortality. Due to the
contradiction in the results of some studies, perhaps a meta-analysis study on contradictory|
cases is more appropriate.
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Introduction

Chronic diseases account for almost two-thirds of deaths worldwide and is
undoubtedly a major challenge for global health (1). Chronic kidney disease (CKD) is a
progressive and irreversible disease, as a result of which, the kidneys lose the ability to
remove waste materials and maintain electrolytes, and this condition can lead to uremia. It
is an irreversible and life-threatening disease, the only treatment for which is hemodialysis
or kidney transplantation. CKD is a lifelong disease that requires interventions such as
kidney transplantation, education, and restriction of food and fluid intake (2). The incidence
and prevalence of CKD is increasing globally (3). The number of end stage renal failure
(ESRD) cases in 2016 was reported to be about 3,730,000 people, considering the growth of
5.6% of affected people every year, it is considered one of the most important health
problems in the world. In 2016, about 2,648,000 and 341,000people were treated with
hemodialysis and peritoneal dialysis respectively. By the end of 2016, according to the
annual US Kidney Data Report more than 661,000 Americans had kidney failure. CKD has
been raised as one of the main health problems in Asian countries. According to the latest
report in 2015 in Iran, the number of people with advanced kidney failure was about 58,000
and the number of people undergoing hemodialysis was 30,800 (4). The prevalence of CKD
is variable in different regions of the world; So that the prevalence of CKD in Iran is 5.6-
23.7% and in Mexico, it is estimated up to 33%. The prevalence of CKD has been
associated with an increase in cardiovascular events, ESRD, and a high mortality rate (5).
CKD is associated with an increase in mortality in all stages whether in the pre-dialysis
stage or in the dialysis stage or after transplantation .Cardiovascular events are the main
cause of death in these patients, so that the existence of CKD as a strong predictive factor of
cardiovascular events has been suggested. ESRD is the ninth leading cause of death in the
United States and is responsible for approximately 85,000 deaths per year in this country.

Sudden cardiac arrest is one of the most common health problems and one of the
most important causes of death worldwide. Every year, more than 200,000 Americans
suffer cardiac arrest in the hospital, and their survival rate is around 22% .Previous studies
have shown that cardiac arrest among dialysis patients accounts for more than 17% of all in
hospital cardiac arrests (20,13).

CPR consists of defined steps that are performed in patients with cardio-pulmonary
arrest and is an attempt to artificially keep the circulatory and respiratory systems active to
the extent that enough oxygen is provided to keep the body's vital systems alive until the
physiological activity of the system returns to the normal state by itself (8). So far, there
have been many improvements in the method, the drugs used and the skill of health
providers but still the survival rate of discharged patients and their neurological prognosis is
unfavorable (9).

Deaths that occur in the hospital are often related to severe underlying diseases.
Kidney diseases are also among these diseases. The annual death rate of hemodialysis
patients over the age of 20 is approximately 25 times higher than the general population.
Patients with ESRD who are undergoing renal replacement therapy are at risk of death due
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to heart diseases, 45% of the causes of death in these patients are due to heart diseases,20%
of which include cases due to myocardial infarction and 60% of which is due to cardiac
sudden death (10). Hemodialysis patients are one of the high-risk groups for out-of-hospital
cardiac arrest (OHCA). Among hemodialysis patients, OHCA occurs 20 times more often
than the general population and includes 0.25% of all deaths (6,11). Previous studies
showed that only 56% of dialysis patients with OHCA survive to hospitalization, 24%
survive to hospital discharge, and only 8% survive after one year(12).

Considering the importance of the resuscitation process in hospitals and the ethical
and economic debatesabout it, in this study we decided to investigate the clinical
consequences of cardiopulmonary resuscitation. In case of proving a strong relationship
between the variables, it could develop a comprehensive guideline to carry out resuscitation
(according to ethical criteria) and reduce the economic, physical and psychological burden
imposed on hospitals and medical staff.

Methods

This descriptive-analytical retrospective study was conducted at a tertiary hospital in
west of Iran. Chronic renal and dialysis patients referred to our center who underwent
cardiopulmonary resuscitation during January 2021-December 2022 were included in the
study. Demographic and clinical data of the patients were obtained from the registration
data of the hospital in which patient information is prepared, collected, registered and stored
in the form of an approved electronic questionnaire. In case of incomplete file, the patient
was removed from the study.

In the descriptive analysis, central (mean-median) and dispersion (standard
deviation) indicators were reported along with tables. Logistic regression was also used for
analytical analysis. For analytical analysis, Chi-square test was used for qualitative data and
independent t-test was used to compare quantitative data. If the initial assumptions were not
met as normal, Mann-Whitney parametric test was used. P value < 0.05 was considered to
be statistically significant.

The design was approved by the Ethics Committee of Kermanshah University of
Medical Sciences [ IRRKUMS.MED.REC.1402.132].

Results

Of 112 chronic renal and dialysis patients undergoing cardiopulmonary
resuscitation,72 cases (64.3%) were men and 40 cases (35.7%) were women. The mean age
of the subjects was 66.86 + 18.08 years. The mean and standard deviation of the age of
people by gender were 66.99+18.79 and 66.63+16.93 in men and women, and no
statistically significant difference was found between the ages of men and women (p
value=0.920).

47 of 72 men (65%) and 23 of 40 women (58%) had unsuccessful resuscitation.
According to the chi-square test, the variables (gender, age,residence region, height, weight,
BMI) had no significant difference in initial resuscitation result (table 1.1).
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Of the initial successful resuscitation cases more than 75% of male and female
patients died before being discharged from the hospital. In this group according to the chi-
square test, the variables (gender, age, residence region, weight) had no significant
difference in final outcome of patients (table 1.2).

According to the chi-square test, the variables (initial heart rhythm, hypertension,
hyperlipidemia, history of (CVA, MI, cancer, drug poisoning), defibrillation and
resuscitation place) had no significant difference in initial resuscitation outcome, (table 2).

In this study, the time interval from cardiac arrest to the first shock delivery in both
successful and unsuccessful resuscitation groups did not follow the normal distribution.
According to the Mann-Whitney test, there was no significant difference (P=0.287) (Table
3). In this study, the duration of CPR followed a normal distribution, The mean and
standard deviation of CPR duration in successful resuscitations was 15.27+11.38 (minutes)
and in unsuccessful resuscitations was 24.17+£13.32. The duration of CPR in successful
resuscitations was significantly different from unsuccessful resuscitations (P=0.001), so that
the duration of successful resuscitation was almost 9 minutes less than unsuccessful
resuscitation (Table 3).

Table 1.1-Individual characteristics of patients according to the initial result of
resuscitation (successful/unsuccessful)

Initial Successful unsuccessful P-value

result pumber Percent number Percent

Individual characteristi (%) (%)
Gender Male 25 34.73 47 65.27 0.415
female 17 42.5 23 57.5
Age <30 4 80 1 20 0.164
30-45 1 16.7 5 83.3
45-60 5 31.2 11 68.8
60-75 21 43.8 27 56.2
>70 11 314 26 68.6
Level of High school 36 36.4 63 63.6 0.493
Education and less
Some 6 46.2 7 53.8
academic
Residence City 29 42 40 58 0.210

region village 13 30.2 30 69.8
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Height <150 4 44 .4 5 55.6 0.857
150-165 12 42.9 16 57.1
165-175 21 34.4 44 65.6
>175 3 37.5 5 62.5
Weight <40 3 75 1 25 0.206
40-55 5 35.7 10 64.3
55-75 16 30.2 37 69.8
>75 18 45 22 55
BMI <18.5 3 60 2 40 0.08
18.5-24.9 16 30.2 37 69.8
25-29.9 8 29.6 21 70.4
30-39.9 10 62.5 8 37.5
>40 3 60 2 40
Table 1.2-Individual characteristics of patients by final
outcome(discharged/deceased)
discharged deceased p-value
Final number percent number percent
outcome
Individual
Characteristics
Gender Male 6 24 19 76 0.972
female 4 23.5 13 76.5
Age <30 3 75 1 25 0.17
30-45 1 100 0 100
45-60 2 40 3 60
60-75 3 14.2 18 85.8
>75 1 9 10 91
Level of High school 9 25 27 75 0.325
Education and less
Some 1 20 5 80



Shahrouz Tabrizi/Afr.).Bio.Sc.6(7)(2024)

Residence
region

Height

Weight

BMI1

academic
city
village
<150
150-165
165-175
>175
<40
40-55
55-75
>75
<18.5
18.5-24.9
25-29.9
30-39.9
>40

~

N D= O RO = O NN N =

20.5
30.7
25
20
33.34

33.34

31.25
22.2

31.25
12.5
20
333

23

12
14

11
14

11
8

1

79.5
69.8
75
80
66.66
100
66.66
100
68.75
77.8
100
68.75
87.5
80
66.6

Page 4084 of 12

0.478

0.528

0.526

0.297

Table 2-Individual characteristics of patients according to the initial result of
resuscitation (successful/unsuccessful)

Initial successful unsuccessful p-value
result number percent number  percent
Individual
characteristics
Primary heart VT + VF 4 66.7 2 33.3 0.133
rhythm Asystole+ 38 35.2 68 64.8
PEA
HTN yes 20 38.5 32 61.5 0.845
No 22 36.7 38 63.3
HLP yes 8 29.6 19 70.4 0.332
No 34 40 51 60
History of CVA Yes 2 28.6 5 71.4 0.473
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No 40 38.1 65 61.9
History Of M1 Yes 9 34.6 17 65.4 0.729
No 33 38.4 53 61.6
History Of Yes 40 38.1 65 61.9 0.473
brain Injuries No 2 28.6 5 71.4
History of Yes 3 60 2 40 0.271
Cancer No 39 36.4 68 63.6
Drug Yes 1 33.3 2 66.7 0.685
poisoning No 41 37.6 68 62.4
Witnessed Yes 40 37.4 67 62.6 0.623
arrest No 2 40 3 60
Defibrillation Yes 2 50 2 50 0.599
No 40 37 68 63
Resuscitation ER 14 38.9 22 61.1 0.834
place Other 28 36.8 48 63.2

Table 3- Individual characteristics of patients by the initial result of
resuscitation (successful/unsuccessful)

Variable result SD + mean P-value P-value
normality
Arrest to shock interval successful 0.62+1.10 0.287 0.00
unsuccessful 0.32+0.63 0.00
CPR duration successful 15.27+11.38 0.001 0.999
unsuccessful 24.17£13.32 0.438
Hemodialysis duration successful 4.05+3.51 0642 0.109
unsuccessful 3.76+2.84 0.358
Discussion

In our study, out of 112 cases who underwent CPR (36% women and 64% men), 42
cases (38%) were successful. Similar to the present study, Pan et al. (15) found an overall
successful CPR of about 26% in their study. Jaberi et al (16) also showed in their study that
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out of 302 resuscitation cases (54% women and 46% men), 72 resuscitation cases (24%)
had initial success and 10 resuscitation cases (3%) had final success. A Canadian study
showed that about 12% of patients with CKD had successful CPR (17).

In the present study, sex, age, education level, region of residence, height, weight
and BMI of patients had no significant difference in resuscitation initial result. Findings of
Sharma et al. (13) study were quite similar to ours. Unlike the present study, some other
studies have reported worse outcomes with increasing age and female gender (18). Contrary
toour findings, Fahad Saeed et al.(20) showed in their study that older age was associated
with lower CPR success. Such findings are consistent with literature that increasing age is
an important risk factor for in-hospital mortality (19,20). Data from the general population
also confirm these findings (21,22).

Our findings showed that the primary heart rhythm, high blood pressureand lipids,
previous CVA and myocardial infarction (MI), history of brain injuries, history of cancer,
drug poisoning, duration of dialysis, and the witnessed arrest had no significant difference
in resuscitation initial result. Consistent to our results, Pan et al.'s study (15) also did not
show a significant relationship between the success rate of CPR and the early detection of
cardiac rthythm after monitoring and using a cardiac defibrillator. In the study by Sharma et
al. (13), sepsis was mentioned as the most important cause of death. It was found that the
association of patient characteristics such as presence or absence of chronic kidney disease,
type of dialysis treatment with successful CPR is insignificant. Other factors such as out-of-
hours of ICU admission arrest, early intubation, and inotrope initiation were associated with
poorer outcomes. Studies show that as the dialysis period increases, the patient's survival
decrease and the outcome of resuscitation is poorer. Several studies have identified
increased mortality in patients with pre-existing CKD (23,24). The results studies showed
that the mortality rate was higher in patients with CKD who underwent CPR compared to
patients who did not have such kidney problems (14,25). Contrary to the results of our
study, Esfahani et al showed that the presence of an underlying disease will increase the
failure rate of resuscitation (26, 27). In our study the time interval from arrest to the start of
resuscitation, first defibrillation and the place where resuscitation was done, did not have a
significant difference in the initial result of resuscitation. The duration of CPR had a
significant difference in the initial result of resuscitation, so that the duration of successful
resuscitation was almost 9 minutes less than unsuccessful resuscitation. Both early and late
mortality were higher in longer CPR. Consistent with the results of our study, Ballew et al
(28) observed that 45% of patients survived to discharge when the duration of CPR was less
than 5 minutes, and less than 5% of patients survived when the duration of CPR was more
than 20 minutes. Sharma et al (13) showed that patients who survived to discharge were
almost always resuscitated within 15 minutes of the onset of cardiac arrest. The average
duration of CPR in survivors was 10.4 minutes compared to 27.1 minutes in non-survivors.
survivors with a shorter CPR duration had a significantly better neurologic outcome(29,30).
Time of first defibrillation made no statistically significant difference in survival to
discharge. Some studies have reported a survival rate of up to 41% for patients presenting
with a shockable rhythm as the primary rhythm (31,32).
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Conclusion
In our findings, gender, age, education level, region of residence, height, weight and
BMI, primary heart rhythm, high blood pressure and lipids, previous CVA, myocardial
infarction (MI) and brain injuries, history of cancer, drug poisoning, duration of dialysis and
witnessed arrest, time interval from arrest to resuscitation, first shock and place of
resuscitation had no significant difference in outcome, only the duration of resuscitation had
a significant relationship with the outcome with decreased success in longer CPR.

Limitations
Retrospective design of our study precluded measurement and adjustment for
confounding factors such as experiences, quality, timing, or appropriateness of care at
hospital centers that were not included in the databases. Since our patients had renal disease,
treatment of potential acidosis and hyperkalemia during the cardiac arrest are important
parameters that need to be studied. CPR quality indicators were not studied. Quality of life
after resuscitation, including neurological outcomes, also needed to be analyzed.
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