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        Abstract


        Objective


        Cardiopulmonary resuscitation (CPR) has been a frequently performed medical intervention that increases the chance of survival of a person strickenby cardiac arrest, and there is a great value of diversity in the rate of successful rehabilitation in societies.


        Design


        A retrospective observational study was carried out. The medical records of all in-hospital and out-hospital cardiac arrest patients who underwent CPR.


        Patients or participants


        A total of 587 people with which underwent CPR during the 2-year period 2017 to 2018; using a designed form.


        Main variables of interest


        Includes demographic information, the ward which CPR was committed, hospitalization, the delay before the onset of CPR, time of the day, and so on, were obtained.


        Results


        There was no significant difference in the success rate of CPR between men and women. The comparison of age groups revealed a significant difference between the success rates of CPR in the age of 14-64 with the group above 64. The analysis of the data revealed no significant difference between CPR success rates in various seasons. Investigating the occurrence of cardiac arrest and its success rate at the hospital shifting show a significant difference between the success rate of CPR in the morning shift with the evening shift and night. The dual comparison revealed a significant difference in the success rate of CPR only between the emergency department and intensive care units.


        Conclusions


        The current study revealed a significant difference in age group, and location and so did not show any significant success rate of CPR in the presence of witnesses, location of cardiac arrest, season and gender.
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        Introduction


        Cardiopulmonary resuscitation (CPR) has been a frequently performed medical intervention that increases the chance of survival of a person suffering from cardiac arrest or heart failure. A group of researches revealed a survival rate ranging from 6% to 43% in cancer and monitored bed patients [1,2]. CPR involves actions taken to restore the function of the two vital organs of the body, heart, and brain in a person who has lost consciousness. Several factors were claimed to be responsible for such variation, including various selection criteria, different settings, and problems with definitions of common variables [3]. Cardiac arrest may be due to an underlying medical condition such as heart disease, pulmonary dysfunction, poisoning, cancers, a variety of strokes, electrocution, drowning, frostbite, etc. [4].


        According to the American Heart Association, nearly 95% of the sudden cardiac deaths die before they reach the hospital, and if after cardiac arrest, CPR did not provide, for every one minute delay in starting the CPR, 7-10 percent increases in the risk of death [5]. Today, cardiopulmonary resuscitation can be done in two basic forms basic life support (BLS) and advanced life support (ALS) [6]. With the above explanations, one of the greatest challenges in performing CPR is time to start, so that even a minute delay at the start of resuscitation reduces the likelihood of success. The importance of time is such that, when CPR begins with a delay of 10 minutes, despite the success of heart resuscitation, brain death will occur [7]. Any major issue in prognosis and outcomes in cardiac arrest is the location of the patient at the time of CPR, time of starting CPR, underlying disease, initial electrocardiogram (EKG) rhythm, proper defibrillation and most importantly quality of CPR [8].


        Though performing CPR has made strong progress in recent years, limited data on the outcomes of CPR from low and middle-income countries exist [8-11]. Thus, various settings and resources in low and middle-income countries have the potential to affect the eventual outcome of CPR [12]. This study aims to determine the possible success rate of CPR in patients who had a cardiac arrest at a referral hospital in southwestern Iran, as well as to provide a conceptual framework based on CPR outcomes.


        Patients and Method


        Study design and population


        This retrospective study analyzed the medical records of all in-hospital and out-hospital cardiac arrest patients who underwent CPR during the 2-year period 2017 to 2018, using forms designed by the Ministry of Health for recording CPR data (checklist 1). This study was approved by the Ethical Committee of -- University of Medical Sciences.


        Setting


        This hospital was a 660-bed facility with an Emergency Department comprising of 50 monitored beds and two resuscitation beds. During the study period, more than 80,000 patients underwent either emergency department visits or admitted to the hospital, of which 578 patients either present with cardiac arrest or go into arrest during the course of a hospital stay.


        Inclusion criteria


        Patients (age > 10 years) who had sustained either an in- or out-of-hospital cardiac arrest and were brought to the ED for treatment, or who underwent CPR between January 2017 and June 2018 anywhere in the hospital.


        Exclusion criteria


        Patients who were reported dead on hospital arrival and those who had an advance directive of no CPR (NCPR), or those with missing records or incomplete data were excluded.


        Data collection


        The information includes demographic information, the ward which CPR was committed, hospitalization, the delay before the onset of CPR, time of the day, and so on were obtained. According to the American Heart Association, successful resuscitation or ROSC is defined for all rhythms as the restoration of an impressive spontaneous rhythm that results in more than an occasional gasp, fleeting palpated pulse, or arterial waveform.


        Statistical analysis


        Data was presented as the number and percentage of patients with return of spontaneous circulation (ROSC) after CPR, subjects alive for more than 24 h, and those who had survived to discharge (STD). To compare the difference of the seasons, compared the number of patients and the success rates of CPR in different seasons of the year. To describe the quantitative variables, the mean and standard deviations were used to describe qualitative variables from frequency and percentage. For data analysis, simple logistic regression was used. The data were analyzed using SPSS version 21.0 (IBM, Chicago, IL), and p-value < 0.05 was considered significant.


        Results


        The first set of analyses examined the number of people who were receiving CPR based on gender. Overall, 587 CPR operations were carried out on 361 men (61%), 231 women (39%), of which 152 (25.8%) successful, 435 other operations (73.8%) were unsuccessful. There was no significant difference (p = 0.271) in the success rate of CPR between men and women (Table 1 and Figure 1). The mean age of patients who underwent CPR was 59 ± 22 years, of which 31 cases (5.5%) were 10 to 14, and 264 (46.6%) were over the age of 14 to 64, and 271 (47.9% were above 64-years-old. There was a significant difference between CPR in three age groups 10 to 14-years-old, 14 to 64, and older than 64 (p = 0.006). The comparison of age groups revealed a significant difference only between the success rate of CPR in the age group of 14-64 with the group above 64 (p = 0.002).
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        The results indicated that 186 (31.7%) CPR were performed in the spring with a 30.3% success rate, in the summer in 76 (12.8%) cases with a 16.4% success rate, in the Autumn in 90 (15.2%) case with 13.8% success rate and finally in the winter in 235 (40%) cases with a 39.5% success rate. According to the results, most of the patient was in the winter, and the highest percentage of success was in the same season; however, data analysis revealed no significant difference between CPR success rate in various seasons. Since the climatic conditions of the study area are tropical and there are practically no distinct four seasons, another analysis was performed and comparing the first six months of the year (hot months) with the second six months of the year (cooler months). The second analyses show no significant differences.


        Following this, the results of the site of CPR showed that 94.2% of cardiac arrests happened in the hospital, albeit there were no significant differences between CPR success rates between outside and inside the hospital (Table 1). Investigating the occurrence of cardiac arrest and its success rate at the hospital's shifting showed that there was a significant difference between CPR success rate in three different shifts (p = 0.037). Using the LSD follow-up test, we compared shifts, which showed a significant difference between the success rate of CPR in the morning shift with the evening shift (p = 0.034) and night (p = 0.017). Also, there was no significant difference between the success rates of CPR operation in the evening shift with night shifts.


        Investigating the CPR in different sites of the hospital revealed that of the 581 operations carried out, 269 operations (46.3%) were carried out in the emergency department, 256 other operations (44%) in the general wards and 56 cases (9%) in intensive care units, and in the six cases, the site that the CPR was taking place was not reported. The results of the analysis showed a significant difference between the rate of CPR's success on different sites (P = 0.041). The dual comparison revealed a significant difference in the success rate of CPR only between the emergency department and intensive care units (p = 0.023).


        The results of the presence of a witness (therapist) at the moment of the cardiac arrest showed that of 175 cases, the witness in the 152 cases was at the patient's bedside, and about 24 cases, there were no witnesses. Data analysis revealed that was no significant difference between the success rates of CPR operation in the presence of the witness and the absence of the witness (P = 0.09).


        It is necessary to mention that several recording forms of recovery have not been filled completely, and we have lost some data. In the age variable, 20 forms, in the witness 412 forms, in ward six and in the location 5 forms were incomplete.


        In summary, these results show that in the current study, the difference in age, wards, and shift was significant.


        Discussion


        The present study was designed to determine the effect of different effective factors on the CPR success rate, which showed that resuscitation was not significantly different between men and women. The results of this study are compatible with the findings of previous work in Iran, China, and America, which reported that the CPR success rate is not affected by the gender of the patients [10,13-15]. Another important finding was that the success rate of CPR in the age group of 14-64 was higher than that of the group above 64 years. This finding confirms the association between aging and the success rate of CPR, as has already been reported in previous studies [16,17]. In contrast, another study on the association between the age and survival after cardiac arrest at the outside of the hospital and reported that although age is related to the survival of people after cardiac arrest, however, age alone does not predict the outcome of CPR and is, in fact, a poor indicator of survival [18].


        Interestingly, a group of researchers examined the relationship between high and low air temperatures and outside hospital cardiac arrest with a heart attack cause. The results of the study indicated that the occurrence of cardiac arrest outside the hospital is associated with low air temperature. In addition, the occurrence of cardiac arrest in people aged 80 years or older was associated with high air temperatures [19]. Contrary to expectations, this study did not find a significant difference between CPR success rates at distinct seasons.


        The prevalence of outside the hospital cardiac arrest is more than 300,000 people in the United States per year and is the third main cause of death, and an evaluated 290,000 in-hospital cardiac arrests happen each year in the United States [20,21]. Moreover, during the 2010 evaluation, the in-hospital mortality rate after cardiac arrest was reported at the level of 81.6% in Great Britain [22], 77.7% in the United States [23], 74% in Poland, 59% in Italy [24] and 70% in Sweden. In the present study, in-hospital and out-hospital mortality rates after cardiac arrest were 74.9% and 69.4%, respectively. Further, it can be said that we have similar results with the articles mentioned above.


        Although the shortage of manpower and fatigue of therapists in the night shift affects the delivery of optimal services have been addressed previously, no data was found on the association between working shift and the success of CPR and the quality of services [25,26]. Contrary to expectations, the current study finds a significant difference between CPR success rate and work shift' although, some studies have reported a relationship between long working hours and reverse outcomes in health care [27,28].


        As you can see in Figure 2, the peak of cardiac arrest occurred at 3 am and 4 pm. Recently, several studies on the circadian clock revealed that there is a linked between The pathogenesis of heart disease in response to adverse stress, such as ischemia/reperfusion and cardiomyocytes circadian clock [29,30].
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        Further statistical tests revealed that in the current experiment, there is a significant difference in the success rate of CPR only between the emergency department and intensive care units. Although it was not possible to investigate the significant relationships of different wards on the success rate of CPR, A number of issues were identified that the percentage of survival after CPR in ICUs is higher than in emergency situations [31]. But various studies have acknowledged that advanced life support is provided by the cardiac arrest team, and the timely and correct use of a defibrillator are the most important factors in the survival of patients [32,33].


        However, there have been no sufficient controlled studies that compare differences in the effects of the presence or absence of witnesses at the moment of cardiac arrest. The results of this study did not show any significant increase in the success rate of CPR in the presence of witnesses. This may be explained by the fact that there is not a complete record of the presence or absence of witnesses at the moment of cardiac arrest in the majority of CPR forms and need to be further explored in the future. Although information about the effects of the presence of a witness in the moment of cardiac arrest is limited, a study in 2013 reported that in-hospital cardiac arrest had a higher chance of survival after discharge in the presence of the witness, comparable ones with monitoring and revealed that monitored cases had a lower rate of survival to hospital discharge [34].


        Limitation


        The time interval for CPR announcement to start operations in all registries reported as zero. Of course, this claim is a matter of debate, and we report it as a limitation of the current study.


        Conclusion


        This is the first epidemiological study of cardiac arrest at this center. The results of this study did not show any significant increase in the success rate of CPR in the presence of witnesses, location of cardiac arrest, season, and gender. Despite the differences in cases and diagnosis of the disease and the reason for hospitalization, the main factors contributing to the success rate of CPR were age, work shift, and hospital wards. However, we need to go into more detail about the probable background diseases, past medical history, and, most importantly, the quality of CPR factors that influence CPR success in future reviews.
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