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Abstract: Background: The Departments of emergency medicine provide services and immediate 

medical responses to patients admitted with different levels of acute medical emergencies. Critically 

ill subjects are managed in the "Shock Room", in which immediate life-saving interventions apply. In 

such patients, time to diagnosis and initiation of treatment are critical prognostic factors that directly 

affect the chance of surviving the acute medical event. The aim of this study was to assess the 

predictors of survival in subjects hospitalized following treatment in the shock room in a tertiary 

medical center. Methods: In this retrospective cohort, medical files of patients who were treated in 

the shock room of the emergency department in our referral medical center were reviewed and the 

outcome of the hospital stay was documented. Subjects were divided by the outcome as survived or 

did not survive the acute medical event. Parameters tested included age, gender, medical history, 

etiololy of the acute event, body temperature and systolic blood pressure upon admission, and 

whether the patient was admitted following out of hospital resuscitation or not. Results: Files of 101 

patients who were treated in the shock room in Rambam health care campus during 24 consecutive 

months were reviewed and included in the study. The average age of the patients was 68±20 years 

(range 18-100 years), of which there were 50 men and 51 women. The average length of stay in the 

shock room was 4.69±4.3 hours, with 48 of them (47.5%) staying up to 4 hours (average 1.8±1 hours) 

and 53 patients (52.5%) staying for more than 4 hours (average 7.8±4.3). 16 patients (16%) arrived to 

the emergency department on invasive ventilators following out of hospital resuscitation. In total, 60 

patients (60%) did not survive the hospitalization eventually. Nearly 50% of the patients were treated 

in the shock room due to morbidity related to the respiratory system. By comparing the patients in 

the age groups of up to 65 or over 65 years, mortality was found to be 34% versus 75% respectively 

(p=0.046). Out-of-hospital ventilation was also found to be associated with a higher mortality rate 

compared to patients who arrived in the shock room unventilated (p=0.051). No relationship was 

found between the other factors studied and the mortality. Conclusions: Among patients who are 

treated in the shock room, the chances of survival are better for those under the age of 65 and those 

who arrive unventilated to the emergency room. 

Keywords: Shock room; survival; hospital admission 

 

1. Background 

Patients who are admitted to the shock room in the emergency departments are considered as 

the most medically severe patients upon their arrival to the hospital, frequently due to respiratory 
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and/or hemodynamic instability, or an immediate life-threatining condition. Consequently, 

treatment of those patients should be urgent and cannot be delayed. Rapid diagnosis and appropriate 

treatment may reduce morbidity and mortality among these patients who are considered as critically-

ill patients, and to improve their survival [1–3]. In previous studies, a direct relationship was found 

between delaying the identification of the critical ill patients and their referral to the various 

appropriate intensive care units (ICU), which was primarily linked to a poor outcome [4–6]. In the 

study of Rivers et al., approximately 16% reduction in mortality was reported in patients with severe 

sepsis who received early intensive treatment in the emergency department, compared to other 

patients who received the standard therapy [1]. It was also stated in several studies that there was a 

great importance and improvement in outcomes by the fast and effective management of various 

types of severely-ill patients arriving to the emergency department, including cases of severe trauma, 

acute coronary syndrome, post-surgeries and other conditions [1–3,7]. 

In a prospective cohort outlined by Nguyen et al., approximately 300 patients with severe sepsis 

were followed. Significant reduction in mortality was noted in patients monitored by continuous 

central venous pressure, those who were administered broad-spectrum antibiotics within 4 hours of 

the their admission, those who were treated for sepsis within 6 hours of admission, those who have 

received steroid treatment while on vasopressor therapy, and in subjects with lactic acid level 

monitoring [8]. 

In another study, Sebat et al. reported that the implementation of a special program in the 

hospital for early detection and rapid treatment of non-traumatic shock states, resulted in improved 

mortality rates compared to a group of patients who received the standard treatment [9,10]. Similarly, 

in a study conducted by McQuillan et al., it was shown that sub-optimal and delayed treatment of 

critically ill patients in the emergency department before their transfer to the appropriately 

designated intensive care units, affected their long-term morbidity and even increased their mortality 

later on. In addition, these patients had to stay for a longer duration in the various intensive care 

units in the hospital [11]. It is also worth noting, that previous studies demonstrated that the referral 

of patients from the emergency department to the various intensive care units in the hospital, and in 

particular from the shock room, was accompanied by lower mortality rates compared to patients who 

were referred from other departments to the intensive care units of the hospital [12–14]. 

Therefore, it is of utmost importance to identify patients with medical emergencies as early as 

possible, to make the true diagnosis, to start appropriate treatment, and to transfer them urgently to 

the designated facility, such as the "shock room" in the emergency department. Studies even showed 

that this may improve the patients' recovery rates [15], especially in various shock states such as 

decrease in blood volume, cardiac failure, peripheral vascular dilatation, or increased metabolism [2]. 

In another study which examined 525 patients with various malignancies who were hospitalized 

in intensive care units for various reasons (respiratory failure, severe sepsis or septic shock), it was 

shown that early intervention significantly and unequivocally reduced mortality after approximately 

one year following their index hospitalization [16]. In the same study, the patients were divided into 

two groups- those who were treated with an early therapeutic intervention in less than 1.5 hours, 

compared to patients who were treated after more than 1.5 hours upon arrival to the emergency 

department. The parameters that were investigated were as follows: providing rapid medical 

response and treatment by the staff of the emergency department, the length of stay in the emergency 

department until arrival to the target intensive care unit, the patient's functional condition, the status 

and severity of the malignant disease, three abnormal physiological variables, and the need for 

mechanical ventilation. 

In consequence with these data, our aim was to investigate the probabilty of survivng 

hospitalization following treatment in the shock room in relation to several factors, and hypothesized 

that the length of stay in the shock room for up to four hours will be a associated with a better 

prognosis and lower mortality rates, compared to patients who stay more than four hours in the 

shock room. Accordingly, we conducted the current study aiming to evaluate the survival rates of 

patients admiied to the hospital wards after being treated in the shock room in our tertiary medical 
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center, depending on their stay in the sock room (in hours), besides additional parameters which 

included age and gender of the patient, background medical conditions, admission to the emergency 

department following out of hospital mechanical ventilation, the main etiology of the medical 

emergency which leaded to the treatment in the shock room (respiratory, cardiac, infectious, 

neurologic, hemato-oncologic, or following intoxication), and systolic blood pressure and body 

temperature at time of admission to the shock room. 

2. Methods 

2.1. Study Population 

In accordance with the approval of the local ethics committee (RMB 0724/19), we retrospectively 

reviewed the medical files of patients who were treated in the shock room of the emergency 

department (ER) at Rambam health care campus, a tertiary medical center in northern Israel, between 

1.1.2018 and 31.12.2019. Due to the fact that it was a retrospective non-interventional study, an 

exemption from signing an informed consent form was received from the institutional ethics 

committee. Patients were included in the study in case they were eligible according to the following 

criteria: patients who were admitted to the emergency department and treated in the shock room 

during the years mentioned above, were at least 18 years old at time of admission, have arrived alive 

to the shock room, and survived their stay in the shock room. Subjects were not eligible to be enrolled 

into the study in case of death upon arrival to the hospital, were admitted to the shock room following 

multiple trauma, a patient that did not survive his stay in the shock room, or in case patients found 

unsuitable for performing resuscitation for any reason at the discretion of the attending physician 

(patients defined as DNR= Do not Resuscitate). 

We assessed files of the patients, while the end point was mortality of patients who were 

hospitalized after being treated in the shock room of the emergency department. Non-dependent 

parameters tested in the study included age, gender, medical history- diabetes mellitus, arterial 

hypertension, ischemic heart disease, congestive heart failure (CHF), chronic respiratory diseases, 

chronic kidney failure, malignant diseases, chronic inflammatory diseases, patients treated with 

immunosuppressive agents on regular basis- transplanted or treated with long-term steroids or 

immuno-suppressants, or treated with biological treatment on a regular basis. 

The etiologies of the event that necessitated treatment in the shock room were divided as follows. 

Respiratory failure- following asthmatic attacks or exacerbation of chronic obstructive pulmonary 

disease (COPD), cardiac causes- including acute coronary events, decompensation of CHF or 

hemodynamically unstable cardiac arrhythmias, infectious diseases- mainly severe sepsis or septic 

shock, neurological diseases- convulsions, stroke or meningo-encephalitis, patients suffering from 

hematological malignancies or oncological diseases, and patients who have been exposed to 

toxins/poisons of any kind. 

For each patient we assessed the length of stay in the shock room in hours, and divided the study 

population into two groups- those who were treated for up to four hours, and those who stayed for 

more than four hours. We then assessed the survival of the subjects at discharge from hospital 

following the index event, and included in the statistical analysis those who survived their stay in the 

shock room and were admitted for hospital departments. We then documented the outcome of the 

hospitalization following the index event- death versus survival. 

2.2. Statistical Analysis 

Statistical analysis was performed using SPSS version 28 (IBM SPSS Statistics 27.0.1, Armonk, 

New York, United States). Descriptive statistics were reported by using averages, percentages and 

standard deviation for all patients who were included in the study. We used logistic regression model 

and the Fisher Exact Test to determine the correlation between the outcome (survival or death) with 

each of the independent factors studied, and compared the outcome of the hospitalization referring 
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to the length of stay in the shock room- up to four hours compared to more than four hours. P<0.05 

is considered statistically significant. 

3. Results 

After reviewing hospital files of 400 patients, our study included 101 eligible patients who were 

treated in the shock room at Rambam health care campus emergency department between 

01/JAN/2018 and 31/DEC/2019. The average age of the patients was 68±20 years (range 18-100 years), 

of which there were 50 men (49.5%) and 51 women (50.5). The average length of stay in the shock 

room was 4.69±4.3 hours, with 48 of them (47.5%) staying up to 4 hours (average 1.8±1 hours) and 53 

patients (52.5%) staying in the shock room for more than 4 hours (average 7.8±4.3 hours). 16 patients 

(16%) arrived to the emergency department on invasive ventilators following out of hospital 

resuscitation. 

In total, 60 patients (60%) did not survive the hospitalization eventually. The characteristics of 

the patients and their medical background are detailed in Table 1. Compared to the patients who 

stayed more than 4 hours in the shock room, patients that stayed up to 4 hours were more likely to 

have the diagnosis if ischemic heart disease in their medical history (41.3% compared to 12%, 

respectively, p=0.03), and less likely to have chronic kidney disease (15.2% compared to 37%, 

respectively, p=0.02) or chronic lung diseases (6% compared to 25.6%, respectively, p=0.001). 

Table 1. Characteristics of the patients who were treated in the shock room at Rambam health care campus 

between 01/JAN/2018 and 12/DEC/2019. 

 

P Value 

Patients staying more 

than 4 hours in the 

shock room (n=43) 

Patients staying up 

to 4 hours in the 

shock room (n=46) 
Total 

 

Patient 

Characteristics 

0.76 20   ±68.7  67±21  68±20 Age (years) 

0.54 25 (58%) 20 (43.4%) 45 (50.5%) Gender (Male) 

0.08 12 (28%) 16 (34.7%) 28 (31.4%) Diabetes 

0.72 24 (55.8%) 24 (52%) 48 (54%) Hypertension 

0.03 5 (12%) (41.3%)19  24 (27%) 
Ischemic Heart 

Disease 

0.09 9 (20%) 7 (15.2%) 16 (18%) 
Congestive Heart 

Failure 

0.02 16 (37%) 7 (15.2%) 23 (26%) 
Chronic Kidney 

Disease 

0.001 11 (25.6%) 3  (6%) 14 (16%) Lung Disease 

0.8 8 (18.6%) 9 (19.5%) 17 (19%) Old CVA 

The etiologies for which the patients were treated in the shock room are shown in Table 2. In 

48% of the cases, patients were treated in the shock room for morbidities related to the respiratory 

system that included respiratory failure as a result of asthma attacks, exacerbation of chronic 

obstructive pulmonary disease, or other lung diseases such as interstitial lung disease or lung 

fibrosis). Other etiologies for the acute event necessitating treatment in the shock room were diseases 

of the cardiovascular system (18%), neurological diseases that included convulsions, cerebro-vascular 

events, meningitis or encephalitis (15%), emergencies related to oncological diseases (8%), infectious 

diseases (5%), or trauma together with other acute morbidity (2%). For 5 patients (5%), the reason for 

the treatment in the shock room was multi-systemic or not clearly determined. 

Table 2. The etiology for treatment in the shock room of the emergency department. 
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By performing a multivariate logistic regression, it was found that only age was associated with 

the probability of the determined outcome (mortality), when the age threshold value was 65 years. 

By comparing the patients in the age groups of up to 65 or over 65 years, mortality was found to be 

34% versus 75% respectively, p=0.046 (Figure 1). 

 

Figure 1. The survival curve of the patients treated in the shock room (on the vertical scale: 1=death, 

0=survival). 

16 patients arrived in the shock room while on mechanical ventilation following out-of-hospital 

rssuscitation, which also was associated with higher mortality rates compared to patients who 

arrived in the shock room without mechanical ventilation. In those patients, there were 11 (68.8%) 
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deaths and 5 (31.2%) survival cases, with similar borderline statistical significance regardless of 

duration of stay in the shock room for up to four hours or more than four hours (p=0.055 and 0.051, 

respectively). No correlation was found between the other investigated factors and mortality, while 

these factors included the gender of the patient (p=0.35), the reason why the patient was treated in 

the shock room (p-value had nosignificance for all), the average blood pressure (p=0.23) and body 

temperature (p=0.45) that were measured at time of admission in the shock room (Table 3). 

Table 3. Correlation between mortality and the underlying diseases or the vital indices at admission in the shock 

room, analyzed according to the time of stay in the shock room (up to 4 hours or over 4 hours). 

 

4. Discussion & Conclusions 

Previous works have shown that in patients who arrive to the emergency department with 

medical emergencies that necessitate intensive treatment in the shock room, length of stay in the 

shock room has an impact on their upcoming survival following the acute event. In our study, we 

investigated the impact of length of stay in the shock room besides additional factors on survival rate, 

and hypothesized that length of stay for up to four hours will be accompanied by better survival rates 

than staying for longer than four hours. We demonstrated that the main effect on the outcome was 

the patient's age, with a significantly higher mortality rate observed among patients over 65 years of 

age compared to patients up to 65 years of age, p=0.046. Indeed, in patients with the age over 90 years 

(n=11), all subjects who were treated in the shock room deceased during the hospitalizaion following 
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the index event. In addition, patients who arrived to the shock room with mechanical ventilation 

following out-of-hospital resuscitation, also a worse prognosis was observed, with lower chances for 

survival compared to those who arrived to the shock room with no out of hospital mechanical 

ventilation, with borderline statistical significance (p=0.051). 

The results of our study are in line with the publication of Dae-Sang Lee et al, in which a better 

prognosis was demonstrated in patients treated in the emergency separtment as a function of the 

time spent in the shock room, when the threshold of time spent in the shock room was up to 1.5 hours 

compared to more than 1.5 hours (16). 

In our study, no effect on survival was found for the underlying diseases of the patient, gender, 

or the reasons for their treatment in the shock room. Of note is the shorter time of stay in the shock 

room in subjects arriving with a history of ischemic heart disease compared to other emergencies 

(41.3% up to four hours compared to 12% for more than four hours). 

In conclusion, among the patients who survive treatment in the shock room and are admitted to 

hospital afterwards, the chances of survival are better for those under the age of 65 compared to 

patients over the age of 65, and for patients who arrive unventilated to the emergency room, 

compared to those who arrive with mechanical ventilation following out-of-hospital rescussitation. 

Indeed, the probability of survival in subjects 90-years-old or more is neglectable, regardless of the 

acute event with which they were presented. 

4.1. Study Limitations 

o The number of patients is relatively small. When calculating the sample size, in order to 

distinguish the differences in survival, at least 50 patients were required in each group according 

to the etiology leading to treatment in the shock room, but we could not reach these numbers 

due to the lack of sufficient data for all the patient files reviewed, and many patient files that 

were reviewed did not meet the inclusion/exclusion criteria for the study. We did reach enough 

numbers in the groups of gender, history of hypertension, and length of stay in the shock room. 

o Rambam health care campus, where the work was conducted, is the main tertiary medical center 

in the northern area of the country. Since this is a tertiary care hospital, patients are often referred 

with more difficult and complicated conditions compared to other hospitals nearby, therefore 

their prognosis is usually worst. This could explain the lack of a significant difference in the 

survival chances of the patients in the different groups according to their length of stay in the 

shock room, and for the high mortality rate among patients who were after being treated in the 

shock room. 
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