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ABSTRACT 
Early identification of non-surgical emergency patients at high risk of deterioration and death remains a major challenge, 

particularly in resource-constrained emergency departments. We prospectively evaluated and compared the prognostic 

performance of the Rapid Emergency Medicine Score (REMS) and Rapid Acute Physiology Score (RAPS) for predicting 

in-hospital mortality in 700 adults presenting with heterogeneous non-surgical emergencies at a tertiary care hospital in 

India. Both scores were calculated at initial emergency assessment and evaluated using risk stratification and receiver 

operating characteristic analysis. Overall, in-hospital mortality was 12.4%. Mortality increased progressively across 

REMS risk categories, from 0% in low-risk patients to 16.0% in those classified as high risk, while corresponding 

mortality with RAPS increased from 6.6% to 25.0%. Non-survivors had significantly higher REMS and RAPS scores than 

survivors (10.86 ± 2.48 vs. 8.08 ± 2.82 and 5.03 ± 2.03 vs. 4.02 ± 1.91, respectively; both P < 0.001). Importantly, REMS 

demonstrated superior discriminatory performance compared with RAPS (AUC 0.77 vs. 0.64). These findings indicate 

that incorporating age and oxygenation into physiological risk assessment provides additional prognostic information. 

REMS may therefore offer a simple, rapid, and clinically applicable approach for early mortality risk stratification and 

prioritization of monitoring and critical care resources in heterogeneous non-surgical emergency population. 

 

KEYWORDS: Emergency departments, non-surgical emergency, Rapid Emergency Medicine Score (REMS), and Rapid 

Acute Physiology Score (RAPS)   

 

INTRODUCTION 

Emergency departments (EDs) are increasingly confronted with a heterogeneous population of patients with acute medical 

conditions that can deteriorate rapidly despite limited abnormalities at initial presentation[1]. Non-surgical emergencies 

including acute coronary syndromes, sepsis, stroke, acute exacerbations of chronic respiratory disease, and gastrointestinal 

bleeding- represent a particularly challenging spectrum because their clinical trajectories are diverse and their early 

manifestations may not reliably reflect the severity of underlying physiological derangement[2,3]. Timely identification 

of patients at increased risk of death is therefore fundamental to emergency care, enabling early escalation of treatment, 

appropriate monitoring, and prioritization of limited critical care resources[4].The need for accurate early prognostication 

is particularly acute in tertiary care hospitals, where emergency departments manage high patient volumes and frequently 

operate under constrained intensive care capacity[5,6]. In these settings, clinicians must make rapid decisions regarding 

disposition, intensity of monitoring, and escalation of organ support using information available at the time of 

presentation[7,8]. Although clinical judgment remains central to these decisions, its performance can vary with clinical 

experience, workload, and the complexity of acute illness[9]. Simple and reproducible physiological scoring systems may 

therefore provide an important adjunct to clinical assessment by transforming routinely available bedside variables into 

an objective estimate of short-term risk[10,11]. 

Several prognostic models have been developed to quantify the severity of acute illness. The Acute Physiology and 

Chronic Health Evaluation (APACHE) and Simplified Acute Physiology Score (SAPS) systems have demonstrated 

prognostic value in critically ill populations but generally require multiple physiological and laboratory measurements 

and were primarily developed for ICU settings[12,13]. Their complexity may limit their utility during the early phase of 

emergency assessment, when rapid risk stratification is required and complete laboratory information may not yet be 
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available[14]. This has led to increasing interest in simpler emergency-specific scores that can be calculated rapidly using 

routinely measured clinical variables[15]. The Rapid Acute Physiology Score (RAPS) was developed as a simplified 

physiological assessment tool incorporating heart rate, systolic blood pressure, respiratory rate, and Glasgow Coma Scale 

(GCS) score15. Its simplicity enables rapid bedside assessment without reliance on laboratory investigations and has 

supported its use in acute and emergency populations[16,17]. However, RAPS captures a relatively limited range of 

determinants of clinical risk and does not incorporate age or oxygenation status18. These factors may be particularly 

relevant among older adults and patients with cardiopulmonary or systemic acute illnesses, in whom baseline vulnerability 

and impaired oxygenation may substantially influence outcomes19. The Rapid Emergency Medicine Score (REMS) was 

developed to extend this physiological framework by incorporating age and peripheral oxygen saturation (SpO₂), in 

addition to heart rate, mean arterial pressure, respiratory rate, and GCS score[18,20]. By combining measures of acute 

physiological disturbance with age-related vulnerability and oxygenation, REMS may provide a more comprehensive 

assessment of risk at the time of emergency presentation[21]. Previous studies have reported associations between REMS 

and mortality across heterogeneous emergency populations, raising the possibility that the additional information 

incorporated into REMS may improve prognostic discrimination compared with simpler physiological scores[14,21]. 

However, the extent to which this potential advantage translates into clinically meaningful improvement over RAPS may 

depend on the characteristics of the population being assessed[21,22]. 

This question is particularly important in non-surgical emergency populations, which encompass patients with markedly 

different disease processes and trajectories[23]. In such patients, physiological instability may arise from cardiovascular, 

infectious, respiratory, neurological, or metabolic causes, and the prognostic relevance of individual clinical variables may 

vary substantially across these conditions[24–27]. The challenge is further amplified in older populations, who frequently 

present with multiple comorbidities and reduced physiological reserve[28]. A scoring system that can reliably distinguish 

patients at low risk from those requiring intensive monitoring or early critical care intervention could therefore have 

substantial clinical value[29]. The Indian tertiary care setting provides an important context in which to evaluate these 

tools. Emergency departments in resource-constrained environments frequently manage a high burden of acute medical 

illness while facing limitations in ICU beds, monitoring capacity, and healthcare resources[5,30]. In such circumstances, 

prognostic scores must not only demonstrate statistical association with adverse outcomes but also provide meaningful 

discrimination across a heterogeneous patient population[31,32]. Furthermore, differences in demographic characteristics, 

disease patterns, comorbidity burden, healthcare access, and delays in presentation may influence the performance of 

scoring systems developed or validated in other healthcare settings[33,34]. Consequently, evidence generated from local 

populations is essential before routine implementation of prognostic tools in clinical practice. Despite the widespread use 

of physiological scoring systems in emergency and critical care, the comparative performance of REMS and RAPS in 

predicting in-hospital mortality among non-surgical emergency patients remains insufficiently characterized, particularly 

in the Indian tertiary care context[35]. Importantly, it is not enough for a score to be statistically associated with mortality; 

its clinical value depends on its ability to discriminate between survivors and non-survivors across a broad spectrum of 

illness severity[36]. Direct comparison of REMS and RAPS within the same patient population can therefore clarify 

whether incorporating age and oxygenation into a broader physiological framework provides meaningful additional 

prognostic information[24,37]. 

In the present study, we evaluated the prognostic performance of REMS and RAPS in 700 non-surgical patients presenting 

to the emergency department of a tertiary care hospital, using in-hospital mortality as the primary outcome[38]. The study 

population represented a clinically diverse cohort with substantial representation of older adults and major acute 

cardiovascular, infectious, neurological, respiratory, and gastrointestinal conditions[39–42]. We specifically examined the 

association of each score with in-hospital mortality and compared their discriminatory performance using receiver 

operating characteristic analysis. By directly evaluating these two readily applicable bedside tools in a large, 

heterogeneous non-surgical emergency population, this study seeks to determine whether REMS provides superior 

prognostic discrimination compared with RAPS and to assess its potential utility for early risk stratification in resource-

constrained emergency care settings. 

 

METHODOLOGY 

Study design and setting: This longitudinal observational study was conducted in the Department of Emergency 

Medicine, Sri Siddhartha Medical College Hospital and Research Centre, Tumakuru, India, a tertiary care teaching 

hospital serving both urban and rural populations. The study was carried out over a period of 18 months to evaluate and 

compare the prognostic performance of the Rapid Emergency Medicine Score (REMS) and Rapid Acute Physiology Score 

(RAPS) in predicting clinical outcomes among adult non-surgical patients presenting to the emergency department. 

 

Study participants: Adult patients (≥18 years) presenting to the emergency department with non-surgical medical 

conditions during the study period were consecutively enrolled using purposive sampling. Patients with surgical 

conditions, those younger than 18 years of age, and pregnant women were excluded from the study. 

 

Sample size: The minimum required sample size was estimated using the standard formula for diagnostic accuracy 

studies: 

𝑛 = 𝑍1−𝛼/2
2 ×

𝑆(1 − 𝑆)

𝑑2
× Prevalence 

Where: Z1−α/2=1.96; S= Specificity (76.0%); P= Mortality as per REMS (assumed to be 50%); d= Precision of estimate 

(5%). Based on this calculation, the minimum sample size required was 561 patients. Total Sample collected was 700. 
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Data collection: Eligible patients were assessed immediately upon presentation to the emergency department. 

Demographic information, including age and sex, together with clinical and physiological parameters, were prospectively 

recorded using a standardized data collection form. Physiological variables included pulse rate, systolic blood pressure, 

respiratory rate, peripheral oxygen saturation (SpO₂), and level of consciousness. Glasgow Coma Scale (GCS) scores were 

documented for all participants at the time of presentation. 

REMS and RAPS assessment: The Rapid Emergency Medicine Score (REMS) was calculated using patient age, mean 

arterial pressure, respiratory rate, peripheral oxygen saturation, and neurological status assessed by the Glasgow Coma 

Scale. The Rapid Acute Physiology Score (RAPS) was determined using pulse rate, blood pressure, respiratory rate, and 

Glasgow Coma Scale. Both scoring systems were calculated at the initial emergency department assessment before 

initiation of definitive treatment. 

 

Outcome measures: Participants were prospectively followed throughout their hospital stay until discharge or in-hospital 

death. The primary outcome was in-hospital mortality, while survival to hospital discharge was considered a favorable 

outcome. REMS and RAPS were evaluated for their ability to predict patient prognosis based on these clinical outcomes. 

 

Statistical analysis: Statistical analyses were performed using Epi Info software (version 3.4.3). Continuous variables are 

presented as descriptive statistics, whereas categorical variables are expressed as frequencies and percentages. The 

prognostic performance of REMS and RAPS was evaluated using receiver operating characteristic (ROC) curve analysis, 

and the area under the ROC curve (AUC) was calculated for each scoring system. Sensitivity, specificity, positive 

predictive value (PPV), negative predictive value (NPV), and overall diagnostic accuracy were determined to assess 

predictive performance. Comparative analyses were performed to identify the scoring system with superior prognostic 

discrimination. 

 

Ethical approval: The study protocol was reviewed and approved by the Institutional Ethics Committee of Sri Siddhartha 

Medical College Hospital and Research Centre before commencement of the study. Written informed consent was 

obtained from all participants or their legally authorized representatives prior to enrolment. All procedures were conducted 

in accordance with the ethical principles of the Declaration of Helsinki and institutional guidelines. Participant 

confidentiality was maintained throughout the study, and no additional interventions beyond routine clinical management 

were performed. 

 

RESULTS  

Age and six distributions of study participants: The study population was predominantly elderly, with 39.3% of patients 

aged above 60 years, followed by 33.3% in the 46–60 years group. Together, these two older age groups constituted 72.6% 

of the total sample, indicating that emergency department presentations were largely driven by middle-aged and elderly 

patients. Younger adults (18–30 years) represented the smallest proportion (8.1%), suggesting lower acute emergency 

utilization in this age bracket (Table 1). 

 

Table 1. age category distribution of study participants (n = 700) 

Age Category Frequency Percentage (%) 

18–30 years 57 8.1% 

31–45 years 135 19.3% 

46–60 years 233 33.3% 

> 60 years 275 39.3% 

Total 700 100.0% 

 

Male patients constituted the majority of the study population (60.7%), indicating a male predominance in emergency 

department attendance. Females accounted for 39.3%, reflecting a moderately lower utilization of emergency services 

compared to males (Table 2). 

Table 2 Sex Distribution of Study Participants (N = 700) 

Sex Frequency Percentage (%) 

Female 275 39.3% 

Male 425 60.7% 

Total 700 100.0% 

 

Chief complaints of the participants: As showed in the Figure 1, abdominal pain was the most frequent presenting 

complaint (22.6%), followed by fever (20.7%) and altered sensorium (19.3%). Cardiopulmonary symptoms such as 

breathlessness and chest pain together constituted 37.5%, highlighting the significant burden of respiratory and cardiac 

emergencies within the study population.  
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Figure 1. Distribution of Chief Complaints of the participants (N=700) 

Co-Morbidities of the participants: Hypertension was the most prevalent comorbidity (22.7%), followed by diabetes 

mellitus (14.7%). Nearly 43.3% of patients had no documented comorbidities, indicating a substantial proportion of acute 

presentations in previously healthy individuals. Combined comorbid states, although less frequent, represent high-risk 

groups with greater prognostic implications (Table 3). 

 

Table 3. Co-morbidities of the  participants (N=700) 

Co-Morbid Condition Frequency Percentage (%) 

CAD 42 6.0% 

DM 103 14.7% 

DM + CAD 6 0.9% 

HTN 159 22.7% 

HTN + CAD 22 3.1% 

HTN + DM 61 8.7% 

HTN + DM + CAD 4 0.6% 

None 303 43.3% 

Total 700 100.0% 

Distribution of provisional diagnoses: Acute coronary syndrome (ACS) was the most common provisional diagnosis 

(21.6%), closely followed by sepsis (20.9%) and stroke (20.7%). This reflects a high burden of cardiovascular, infectious, 

and neurological emergencies in the study cohort. Such diagnostic diversity supports the relevance of physiological 

scoring systems like REMS and RAPS across heterogeneous acute medical conditions (Table 4). 

 

Table 4. Distribution of Provisional Diagnoses (N = 700) 

Provisional Diagnosis Frequency Percentage (%) 

ACS 151 21.6% 

COPD Exacerbation 134 19.1% 

GI Bleed 124 17.7% 

Sepsis 146 20.9% 

Stroke 145 20.7% 

Total 700 100.0% 

In-hospital mortality status: The overall in-hospital mortality rate was 12.4%, indicating that approximately one in eight 

patients admitted through the emergency department succumbed during hospitalization. This outcome variable forms the 

primary endpoint for evaluating the prognostic performance of REMS and RAPS scoring systems (Figure 2). 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. In-Hospital Mortality Status (N = 700) 
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Patient disposition following emergency department admission: Most patients (71.9%) were discharged after stabilization 

and management. However, 23.8% required either ward or ICU admission, reflecting a considerable burden of moderate-

to-severe illness. ICU admissions (9.7%) represent critically ill patients who are most relevant to mortality prediction 

models such as REMS and RAPS (Table 5). 

 

Table 5: Patient Disposition Following Emergency Department Admission (N = 700) 

Disposition Frequency Percentage (%) 

DAMA 14 2.0% 

Discharged 503 71.9% 

ICU 68 9.7% 

Transferred 16 2.3% 

Ward 99 14.1% 

Total 700 100.0% 

 

Length of hospital stay (days): The average hospital stay was 7.22±4.30 days (Mean ± SD), indicating prolonged 

inpatient care for a significant proportion of patients. This reflects moderate-to-severe disease severity and resource 

utilization associated with emergency admissions. 

Rems and raps score distribution: The mean REMS score of 8.43 ± 2.93 places the average patient in the moderate-to-

high risk category, whereas the mean RAPS score of 4.14 ± 2.93 reflects moderate physiological derangement. These 

baseline score distributions form the foundation for comparative prognostic accuracy analysis. 

Rems risk category distribution: A striking 75.1% of patients were categorized as high risk by REMS (Table 6), 

indicating a predominance of severe physiological derangement at presentation. Only 2.6% were classified as low risk, 

emphasizing the critical nature of the emergency department population included in this study. 

 

Table 6: REMS Risk Category Distribution (N = 700) 

REMS Category Frequency Percentage (%) 

Low Risk 18 2.6% 

Moderate Risk 156 22.3% 

High Risk 526 75.1% 

Total 700 100.0% 

 

Raps risk category distribution: Unlike REMS, RAPS classified the majority of patients into the moderate-risk category 

(65.7%), with fewer patients categorized as high risk (12.6%) . This contrast highlights the broader risk stratification 

capability of REMS and sets the basis for comparative prognostic performance analysis (Table 7).  

 

Table 7: RAPS Risk Category Distribution (N = 700) 

RAPS Category Frequency Percentage (%) 

Low Risk 152 21.7% 

Moderate Risk 460 65.7% 

High Risk 88 12.6% 

Total 700 100.0% 

 

Association between rems risk category and in-hospital mortality: A statistically significant association was observed 

between REMS risk category and in-hospital mortality (χ² = 24.433, df = 2, p < 0.001), indicating that mortality risk varied 

significantly across REMS stratification groups (Table 8). Patients classified as low risk demonstrated 100.0% survival, 

with no recorded mortality, confirming the strong negative predictive ability of REMS in identifying patients with 

favorable outcomes. In the moderate-risk group, mortality remained low at 1.9%, with 98.1% of patients surviving (Table 

8), suggesting that this category largely represents patients with stable physiological status and lower immediate mortality 

risk.  In contrast, the high-risk REMS category exhibited a markedly elevated mortality rate of 16.0%, with 84 deaths 

among 526 patients (Table 8). This progressive increase in mortality across REMS categories demonstrates a clear dose–

response relationship between REMS severity and in-hospital death, validating REMS as a reliable prognostic tool for 

early risk stratification in emergency department settings. Overall, these findings confirm that higher REMS scores are 

strongly associated with worse clinical outcomes, supporting the clinical utility of REMS in identifying critically ill non-

surgical patients who require aggressive monitoring and early intervention. 

 

Table 8: Association Between REMS Risk Category and In-Hospital Mortality (N = 700) 

REMS Category No (Survived) n (%) Yes (Died) n (%) Total n (%) 

Low risk 18 (100.0%) 0 (0.0%) 18 (100.0%) 

Moderate risk 153 (98.1%) 3 (1.9%) 156 (100.0%) 

High risk 442 (84.0%) 84 (16.0%) 526 (100.0%) 

Total 613 (87.6%) 87 (12.4%) 700 (100.0%) 

χ² = 24.433, df = 2, p < 0.001 
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Association between raps risk category and in-hospital mortality: A statistically significant association was observed 

between RAPS risk category and in-hospital mortality (χ² = 17.651, df = 2, p < 0.001), indicating that mortality outcomes 

varied significantly across different RAPS severity groups (Table 9). Among patients categorized as low risk, the mortality 

rate was 6.6%, with the majority (93.4%) surviving hospitalization. This suggests that RAPS effectively identifies patients 

with relatively favorable short-term outcomes. In the moderate-risk group, mortality increased to 12.0%, reflecting a 

progressive rise in adverse outcomes with increasing physiological derangement (Table 9). The high-risk RAPS category 

demonstrated the highest mortality rate at 25.0%, with one in four patients succumbing during hospitalization. This 

substantial increase highlights the strong prognostic gradient associated with rising RAPS scores (Table 9). Overall, the 

stepwise increase in mortality from low to high RAPS categories demonstrates a clear risk stratification pattern, 

confirming that higher RAPS scores are associated with significantly worse in-hospital outcomes. These findings support 

the clinical utility of RAPS in early identification of high-risk non-surgical emergency patients who may benefit from 

prompt intensive monitoring and aggressive management. 

 

Table 9: Association Between RAPS Risk Category and In-Hospital Mortality (N = 700) 

RAPS Category No (Survived) n (%) Yes (Died) n (%) Total n (%) 

Low risk 142 (93.4%) 10 (6.6%) 152 (100.0%) 

Moderate risk 405 (88.0%) 55 (12.0%) 460 (100.0%) 

High risk 66 (75.0%) 22 (25.0%) 88 (100.0%) 

Total 613 (87.6%) 87 (12.4%) 700 (100.0%) 

χ² = 17.651, df = 2, p < 0.001 

 

Association between sex and in-hospital mortality: The association between sex and in-hospital mortality was not 

statistically significant (χ² = 2.101, df = 1, p = 0.147), indicating that mortality outcomes did not differ significantly 

between male and female patients in this study population (Table 10). Although males demonstrated a numerically higher 

mortality rate (13.9%) compared to females (10.2%), this difference did not reach statistical significance. This suggests 

that sex alone was not an independent determinant of in-hospital mortality in the present cohort (Table 10).  Overall, the 

findings indicate that mortality in non-surgical emergency patients was more strongly influenced by physiological severity 

and clinical status (as reflected by REMS and RAPS scores) rather than by gender differences.   

 

Table 10: Association Between Sex and In-Hospital Mortality (N = 700) 

Sex Yes (Died) n (%) No (Survived) n (%) Total n (%) 

Female 28 (10.2%) 247 (89.8%) 275 (100.0%) 

Male 59 (13.9%) 366 (86.1%) 425 (100.0%) 

Total 87 (12.4%) 613 (87.6%) 700 (100.0%) 

χ² = 2.101, df = 1, p = 0.147 

 

Comparison of rems and raps scores between survivors and non-survivors: A highly significant difference was observed 

in both REMS and RAPS scores between survivors and non-survivors, demonstrating the strong prognostic value of these 

scoring systems in predicting in-hospital mortality (Figure 3).  The mean REMS score among patients who survived was 

8.08 ± 2.82, whereas non-survivors had a substantially higher mean score of 10.86 ± 2.48. This difference was statistically 

highly significant (t = 8.709, p < 0.001), indicating that patients who died during hospitalization presented with markedly 

worse physiological derangements at admission. The mean difference of 2.78 points further highlights the strong 

discriminative capacity of REMS in separating high-risk from low-risk patients (Figure 3). Similarly, the mean RAPS 

score was significantly lower in survivors (4.02 ± 1.91) compared to non-survivors (5.03 ± 2.03), with this difference also 

achieving strong statistical significance (t = 4.608, p < 0.001). Although the magnitude of difference was smaller than that 

observed for REMS, the consistent increase in RAPS scores among non-survivors confirms its relevance as a mortality 

prediction tool (Figure 3).  

The narrow confidence intervals for both REMS and RAPS score differences indicate robust statistical reliability. Overall, 

these findings demonstrate that higher REMS and RAPS scores are strongly associated with increased in-hospital 

mortality, with REMS showing a larger effect size and greater discriminatory strength. This supports the superior 

prognostic performance of REMS compared to RAPS in non-surgical emergency patients, aligning with the primary 

objective of the present study. 
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Figure 3. Comparison of REMS and RAPS Scores Between Survivors and Non-Survivors (N=700) 

 

Diagnostic performance of rems and raps categories in predicting in-hospital mortality: Receiver Operating Characteristic 

(ROC) curve analysis was performed to evaluate the discriminatory ability of REMS and RAPS categories in predicting 

in-hospital mortality among non-surgical emergency patients. The diagnostic performance of each score was assessed 

using the Area Under the Curve (AUC), along with standard error, 95% confidence interval (CI), and p-value (Table 11).  

The REMS category demonstrated an AUC of 0.77 (SE = 0.027), indicating good discriminative ability. The 95% 

confidence interval ranged from 0.569 to 0.676, and the association was statistically significant (p < 0.001). This suggests 

that REMS is a reliable scoring system for distinguishing between patients with and without the outcome of interest (Table 

11). 

In comparison, the RAPS category showed an AUC of 0.64 (SE = 0.033), reflecting moderate discriminatory ability. The 

95% confidence interval ranged from 0.544 to 0.672, with a statistically significant p-value (p = 0.001). Although RAPS 

was able to predict the outcome better than chance, its predictive performance was inferior to that of REMS (Table 11). 

Overall, REMS outperformed RAPS, demonstrating superior accuracy and better diagnostic discrimination. Hence, REMS 

may be considered a more effective clinical scoring system for outcome prediction in the present study population.  

 

Table 11. Diagnostic Performance of REMS and RAPS Categories in Predicting In-Hospital Mortality (ROC 

Analysis, N = 700) 

Scoring System Area Under Curve Std. Error 95% CI (Lower–Upper) p-value 

REMS Category 0.77 0.027 0.569 – 0.676 < 0.001 

RAPS Category 0.64 0.033 0.544 – 0.672 0.001 

 

Coordinates of the roc curve for rems and raps categories: Receiver Operating Characteristic (ROC) curve analysis was 

performed to evaluate the diagnostic performance of REMS and RAPS categories. Sensitivity represents the ability of the 

score to correctly identify true positive cases, while specificity indicates the ability to correctly identify true negative cases 

(Figure 4.). For REMS, at a cut-off value of ≥1.5, sensitivity remained 100%, indicating excellent ability to detect all true 

positive cases; however, specificity was low (2.9%), suggesting a high false-positive rate. Increasing the cut-off to ≥2.5 

resulted in a slight reduction in sensitivity (96.6%) with an improvement in specificity (27.9%), indicating a more balanced 

diagnostic performance. At the highest cut-off (≥4.0), sensitivity dropped to zero with perfect specificity, reflecting failure 

to detect positive cases (Figure 4). For RAPS, a cut-off of ≥1.5 showed moderate sensitivity (88.5%) with low specificity 

(23.2%). At ≥2.5, sensitivity markedly decreased (25.3%) while specificity increased substantially (89.2%), indicating 

better discrimination of negative cases at the expense of missing positives. Similar to REMS, the highest cut-off 

demonstrated zero sensitivity with maximum specificity (Figure 4). Overall, lower cut-off values favored sensitivity, 

making them useful for screening purposes, whereas higher cut-off values improved specificity, making them suitable for 

confirmatory diagnosis. 
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Figure 4. ROC Curve for REMS and RAPS Categories 

DISCUSSION  

The present study demonstrated that both the Rapid Emergency Medicine Score (REMS) and Rapid Acute Physiology 

Score (RAPS) were significantly associated with in-hospital mortality among non-surgical emergency patients; however, 

REMS showed superior prognostic performance. This finding is supported by the significantly higher mean REMS score 

among non-survivors compared with survivors (10.86 ± 2.48 vs. 8.08 ± 2.82), with a greater separation between outcome 

groups than observed with RAPS43. Although both scores increased with mortality risk, the stronger discrimination 

observed with REMS suggests that it provides more comprehensive early risk assessment in a heterogeneous emergency 

population44. 

The superior performance of REMS may be explained by the inclusion of age and peripheral oxygen saturation (SpO₂), 

in addition to acute physiological variables[14,45]. This is particularly relevant to the present cohort, in which 72.6% of 

patients were aged ≥46 years and the clinical spectrum included acute coronary syndrome, sepsis, stroke, COPD 

exacerbation, and gastrointestinal bleeding46. Older age reflects reduced physiological reserve, while impaired 

oxygenation may indicate cardiopulmonary or systemic disease severity. These factors are not incorporated into RAPS 

and may therefore account, at least partly, for its lower prognostic discrimination[23,47]. The findings are consistent with 

previous studies demonstrating better mortality prediction with REMS than RAPS in emergency populations. 

The risk-category analysis further supports the clinical value of REMS. Mortality increased from 0% in the low-risk group 

to 1.9% in the moderate-risk group and 16.0% in the high-risk group, demonstrating a clear stepwise relationship between 

increasing REMS severity and mortality. In comparison, RAPS showed mortality rates of 6.6%, 12.0%, and 25.0% across 

low-, moderate-, and high-risk groups, respectively[48,49]. Although RAPS also demonstrated a significant risk gradient, 

the presence of mortality in its low-risk category suggests that it may underestimate risk in a proportion of patients. Thus, 

REMS may offer better early identification of patients at low risk as well as those requiring closer monitoring and 

escalation[10,50]. 

Importantly, ROC analysis demonstrated better discrimination with REMS than RAPS, with an AUC of 0.77 versus 0.64, 

respectively. This difference indicates that REMS has a greater ability to distinguish survivors from non-survivors51. 

These findings are comparable with previous work by Garkaz et al., who reported AUCs of 0.72 for REMS and 0.62 for 

RAPS, supporting the reproducible superiority of REMS over RAPS in non-trauma emergency populations[52]. The 

present findings therefore suggest that the addition of age and SpO₂ provides meaningful prognostic information beyond 

the physiological variables included in RAPS. 

The high proportion of older patients and the heterogeneous disease profile in this study highlight the potential practical 

value of REMS in tertiary emergency care. A simple score that uses routinely available bedside variables may assist 

clinicians in early identification of patients at increased risk of deterioration and mortality, particularly where ICU and 

monitoring resources are limited53. However, REMS should complement rather than replace clinical judgment, as 

disease-specific factors, comorbidities, treatment response, and clinical trajectory may also influence outcomes. 

Implications: The findings of this study have important clinical and operational implications for emergency department 

practice. The superior prognostic performance of REMS suggests that it may serve as a more reliable tool for early risk 

stratification of non-surgical patients at triage. Effective identification of high-risk patients at presentation can facilitate 

timely clinical decision-making, including prioritization for monitoring, early escalation of care, and appropriate 

allocation of intensive care resources. The ability of REMS to demonstrate a clear mortality gradient across risk categories 

supports its potential role in standardizing triage processes and reducing subjectivity in early patient assessment. 

Additionally, the strong negative predictive capacity observed in lower REMS categories highlights its usefulness in 

identifying patients with favorable outcomes who may be suitable for less intensive management. At an institutional level, 

integration of REMS into emergency department workflows could contribute to improved patient flow, optimized bed 
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utilization, and more efficient deployment of limited critical care resources. The study also reinforces the value of 

physiology-based scoring systems over demographic factors alone, emphasizing the importance of objective, measurable 

clinical parameters in prognostication. Overall, the results support the incorporation of REMS into routine emergency 

department assessment protocols for non-surgical patients. 

 

Recommendations: Based on the findings of the present study, routine use of the Rapid Emergency Medicine Score is 

recommended for initial assessment and risk stratification of non-surgical patients presenting to the emergency 

department. REMS may be employed as a primary triage tool to identify patients at high risk of in-hospital mortality who 

require closer monitoring, early intervention, or intensive care unit admission. Training of emergency department 

personnel in accurate and consistent measurement of REMS parameters may enhance the effectiveness of its 

implementation. Incorporation of REMS into electronic medical record systems and triage algorithms could further 

streamline workflow and support real-time clinical decision-making. While RAPS demonstrated prognostic value, its 

comparatively lower discriminative performance suggests that it may be better suited as an adjunct rather than a standalone 

triage score in general medical emergency populations. Institutional protocols may consider REMS-based thresholds to 

guide escalation of care and resource allocation. Continuous audit and periodic evaluation of scoring system performance 

in local settings are recommended to ensure sustained accuracy and relevance. Adoption of standardized scoring systems 

such as REMS may also facilitate interdepartmental communication and improve consistency in patient assessment across 

healthcare providers. 

 

Limitations: Despite its strengths, this study has several limitations that should be acknowledged. The study was 

conducted at a single tertiary care center, which may limit the generalizability of findings to other healthcare settings with 

different patient demographics or resource availability. The observational design precludes causal inference, and 

associations identified between scores and outcomes cannot establish direct cause–effect relationships. Only in-hospital 

mortality was assessed, and longer-term outcomes such as 30-day or 90-day mortality were not evaluated. Potential 

confounding factors, including variations in treatment strategies and clinician decision-making, were not controlled for in 

the analysis. Additionally, comorbidity burden was not quantified using standardized indices, which may have provided 

further insight into outcome determinants. Physiological parameters were recorded at presentation only, and changes in 

scores over time were not assessed. These limitations should be considered when interpreting the results, although they 

do not detract from the overall conclusion regarding the comparative prognostic performance of REMS and RAPS.  

 

CONCLUSION 

In conclusion, both REMS and RAPS were useful predictors of in-hospital mortality, but REMS demonstrated superior 

prognostic discrimination in this non-surgical emergency population. The higher separation between survivors and non-

survivors, clearer mortality gradient, and greater AUC support REMS as a more effective tool for early mortality risk 

stratification. Its superior performance may be related to the additional prognostic information provided by age and SpO₂, 

making REMS particularly suitable for heterogeneous and predominantly older emergency populations. 

 

Acknowledgments: The authors thank the Department of Emergency Medicine, Sri Siddhartha Medical College Hospital 

and Research Centre, Tumakuru, Karnataka, India, for providing the clinical and institutional support required to conduct 

this study. The authors also thank all patients and their legally authorized representatives for their participation and 

cooperation.   

 

Authors contribution: Joji Jose and Shrinivas Kulkarni contributed to the conception and design of the study. Joji Jose, 

Shrinivas Kulkarni, Suhaib Hussain, Ravikumara R., and Jeevan Kumar Jogannachar contributed to patient recruitment, 

data collection, and clinical assessment. Joji Jose and Shrinivas Kulkarni contributed to data analysis and interpretation. 

Joji Jose and Jeevan Kumar Jogannachar contributed to manuscript preparation and drafting. All authors critically 

reviewed the manuscript, approved the final version, and agreed to be accountable for all aspects of the work. 

 

Conflict of interest statement. The authors declare that they have no conflict of interest related to this study or its 

publication. 

 

Ethical declarations: The study protocol was reviewed and approved by the Institutional Ethics Committee of Sri 

Siddhartha Medical College Hospital and Research Centre before commencement of the study. Written informed consent 

was obtained from all participants or their legally authorized representatives prior to enrolment. All procedures were 

conducted in accordance with the ethical principles of the Declaration of Helsinki and institutional guidelines. Participant 

confidentiality was maintained throughout the study, and no additional interventions beyond routine clinical management 

were performed. 

 

Clinical trial information: This was a longitudinal observational study and was not a clinical trial. Therefore, clinical 

trial registration was not applicable.    

 

 

 

 



Genetics and Molecular Research 25 (14s): 2026                     10 

REFERENCES  

1. Guan, G.; Lee, C. M. Y.; Begg, S.; Crombie, A.; Mnatzaganian, G. The Use of Early Warning System Scores in 

Prehospital and Emergency Department Settings to Predict Clinical Deterioration: A Systematic Review and Meta-

Analysis. PLoS ONE 2022, 17 (3), e0265559. https://doi.org/10.1371/journal.pone.0265559. 

2. Zachariah, J. P.; Jone, P.-N.; Agbaje, A. O.; Ryan, H. H.; Trasande, L.; Perng, W.; Farzan, S. F.; on behalf of the 

American Heart Association Council on Lifelong Congenital Heart Disease and Heart Health in the Young; Council on 

Cardiovascular and Stroke Nursing; Council on Epidemiology and Prevention; Council on Lifestyle and Cardiometabolic 

Health; and Council on Clinical Cardiology. Environmental Exposures and Pediatric Cardiology: A Scientific Statement 

from the American Heart Association. Circulation 2024, 149 (20).  

https://doi.org/10.1161/CIR.0000000000001234. 

3. Arunachala, S.; Kumar, R.; Kumar, J.; Krishna, B.; Sampath, S.; Kaleem Ullah, M.; Thomas, T.; Mahesh, P. A. 

Effectiveness of Motivational Interviewing for Improvement of Hand Hygiene Compliance and Reduction of Hospital 

Acquired Infection in Intensive Care Unit. American Journal of Infection Control 2026, 54 (7), 772–777.  

https://doi.org/10.1016/j.ajic.2026.01.015. 

4. Ozsoy, A. C.; Demir, H. A.; Simsek, M.; Celik, A.; Tabası, M.; Donmez, Z.; Rayan, A. S.; Seyhanli, E. S. Early 

Warning Scores and Peripheral Perfusion Index: A Comparative Assessment for 30-Day Mortality in Critical Patients in 

Emergency Departments. Ir J Med Sci 2026. https://doi.org/10.1007/s11845-026-04358-3. 

5. Bhaladhare, R.; Rishipathak, P. Hospital Readiness for Emergency and Critical Care in India: A Nationwide Cross-

Sectional Study. Int J Emerg Med 2026, 19 (1), 50. https://doi.org/10.1186/s12245-026-01152-x. 

6. Arunachala, S.; Kumar, J. mNUTRIC Score in ICU Mortality Prediction: An Emerging Frontier or Yet Another 

Transient Trend? Indian Journal of Critical Care Medicine 2024, 28 (5), 422–423. https://doi.org/10.5005/jp-journals-

10071-24713. 

7. Farrohknia, N.; Castrén, M.; Ehrenberg, A.; Lind, L.; Oredsson, S.; Jonsson, H.; Asplund, K.; Göransson, K. E. 

Emergency Department Triage Scales and Their Components: A Systematic Review of the Scientific Evidence. Scand J 

Trauma Resusc Emerg Med 2011, 19 (1), 42. https://doi.org/10.1186/1757-7241-19-42. 

8. Babu, S.; Arunachala, S.; Christopher, D. J.; Suma, M.; Kumar, J.; Devapal, S.; Swamy, D. S. N.; Greeshma, M. V.; 

Ul Hussain, I.; Siddaiah, J. B.; Malamardi, S.; Ullah, M. K.; Saeed, M.; Parthasarathi, A.; Jeevan, J.; Harsha, N.; 

Laxmegowda, F.; Basavaraj, C. K.; Raghavendra, P. B.; Lokesh, K. S.; Raj, L. N.; Suneetha, D.; Basavaraju, M.; Kumar, 

R. M.; Basavanagowdappa, H.; Vishwanath, P. M.; Ashok, P.; Varsha, T.; Chandran, S.; Venkataraman, H. Factors 

Affecting Survival in Severe and Very Severe COPD after Admission in ICUs of Tertiary Care Centers of India (FAST 

COPD): Study Protocol for a Multicentric Cohort Study. Indian Journal of Critical Care Medicine 2024, 28 (6), 552–560. 

https://doi.org/10.5005/jp-journals-10071-24728. 

9. Pines, J. M.; Hollander, J. E. Emergency Department Crowding Is Associated With Poor Care for Patients With Severe 

Pain. Annals of Emergency Medicine 2008, 51 (1), 1–5. https://doi.org/10.1016/j.annemergmed.2007.07.008. 

10. Subbe, C. P. Validation of a Modified Early Warning Score in Medical Admissions. QJM 2001, 94 (10), 521–526. 

https://doi.org/10.1093/qjmed/94.10.521. 

11. Bharathi, K.; Kulkarni, S.; Sadananda, K.; Gurudatt, C. Takotsubo Cardiomyopathy Precipitated by Negative Pressure 

Pulmonary Oedema Following Total Thyroidectomy. Indian J Anaesth 2016, 60 (3), 202.  

https://doi.org/10.4103/0019-5049.177872. 

12. Knaus, W. A.; Zimmerman, J. E.; Wagner, D. P.; Draper, E. A.; Lawrence, D. E. APACHE—Acute Physiology and 

Chronic Health Evaluation: A Physiologically Based Classification System: Critical Care Medicine 1981, 9 (8), 591–597. 

https://doi.org/10.1097/00003246-198108000-00008. 

13. Gall, J.-R. L.; Loirat, P.; Alperovitch, A.; Glaser, P.; Granthil, C.; Mathieu, D.; Mercier, P.; Thomas, R.; Villers, D. A 

Simplified Acute Physiology Score for ICU Patients: Critical Care Medicine 1984, 12 (11), 975–977. 

https://doi.org/10.1097/00003246-198411000-00012. 

14. Olsson, T.; Terent, A.; Lind, L. Rapid Emergency Medicine Score: A New Prognostic Tool for In‐hospital Mortality 

in Nonsurgical Emergency Department Patients. Journal of Internal Medicine 2004, 255 (5), 579–587.  

https://doi.org/10.1111/j.1365-2796.2004.01321.x. 

15. Rhee, K. J.; Fisher, C. J.; Willitis, N. H. The Rapid Acute Physiology Score. The American Journal of Emergency 

Medicine 1987, 5 (4), 278–282. https://doi.org/10.1016/0735-6757(87)90350-0. 

16. Kulkarni, S.; Gurudatt, C.; Prakash, D.; Mathew, J. Effect of Spinal Flexion and Extension in the Lateral Decubitus 

Position on the Unilaterality of Spinal Anesthesia Using Hyperbaric Bupivacaine. J Anaesthesiol Clin Pharmacol 2018, 

34 (4), 524. https://doi.org/10.4103/joacp.JOACP_99_17. 

17. Naresh Satia, S.; Kulkarni, S.; Kale, J. Comparison of Phenylephrine, Ephedrine and Mephentermine for Control of 

Hypotension Following Spinal Anaesthesia for Infra-Umbilical Surgeries. IJSR 2021, 10 (7), 47–52.  

https://doi.org/10.21275/SR21625153917. 

18. Olsson, T.; Terent, A.; Lind, L. Rapid Emergency Medicine Score: A New Prognostic Tool for In‐hospital Mortality 

in Nonsurgical Emergency Department Patients. Journal of Internal Medicine 2004, 255 (5), 579–587.  

https://doi.org/10.1111/j.1365-2796.2004.01321.x. 

19. Churpek, M. M.; Yuen, T. C.; Winslow, C.; Robicsek, A. A.; Meltzer, D. O.; Gibbons, R. D.; Edelson, D. P. 

Multicenter Development and Validation of a Risk Stratification Tool for Ward Patients. American Journal of Respiratory 

and Critical Care Medicine 2014, 190 (6), 649–655. https://doi.org/10.1164/rccm.201406-1022OC. 



Genetics and Molecular Research 25 (14s): 2026                     11 

20. Kulkarni, S.; Hadimani, M. A. Bilateral Transverse Abdominis Plane Block as a Sole Anaesthetic Technique in a 

Patient with Peripartum Cardiomyopathy Posted for Emergency Caesarean Section. kaj 2019, 29–31. 

https://doi.org/10.18311/kaj/2018/v16i1/141995. 

21. Ruangsomboon, O.; Phanprasert, N.; Jirathanavichai, S.; Puchongmart, C.; Boonmee, P.; Thirawattanasoot, N.; 

Dorongthom, T.; Praphruetkit, N.; Monsomboon, A. The Utility of the Rapid Emergency Medicine Score (REMS) 

Compared with Three Other Early Warning Scores in Predicting in-Hospital Mortality among COVID-19 Patients in the 

Emergency Department: A Multicenter Validation Study. BMC Emerg Med 2023, 23 (1), 45.  

https://doi.org/10.1186/s12873-023-00814-w. 

22. Larson, D. M.; Duval, S.; Sharkey, S. W.; Garberich, R. F.; Madison, J. D.; Stokman, P. J.; Dirks, T. G.; Westin, R. 

K.; Harris, J. L.; Henry, T. D. Safety and Efficacy of a Pharmaco-Invasive Reperfusion Strategy in Rural ST-Elevation 

Myocardial Infarction Patients with Expected Delays Due to Long-Distance Transfers. European Heart Journal 2012, 33 

(10), 1232–1240. https://doi.org/10.1093/eurheartj/ehr403. 

23. Alam, N.; Hobbelink, E. L.; Van Tienhoven, A. J.; Van De Ven, P. M.; Jansma, E. P.; Nanayakkara, P. W. B. The 

Impact of the Use of the Early Warning Score (EWS) on Patient Outcomes: A Systematic Review. Resuscitation 2014, 

85 (5), 587–594. https://doi.org/10.1016/j.resuscitation.2014.01.013. 

24. Ha, D. T.; Dang, T. Q.; Tran, N. V.; Vo, N. Y.; Nguyen, N. D.; Nguyen, T. V. Prognostic Performance of the Rapid 

Emergency Medicine Score (REMS) and Worthing Physiological Scoring System (WPS) in Emergency Department. Int 

J Emerg Med 2015, 8 (1), 18. https://doi.org/10.1186/s12245-015-0066-3. 

25. Aziz, R. A.; Venugopal, D. M.; Kudva, A. K.; Hanumanthappa, R.; Mustak, M. S.; Devaraju, K.; Baliga, M. S.; Raghu, 

S. V. Chemotherapy-Induced Cognitive Impairment (CICI): Cisplatin’s Effects on Neurotransmitter Regulation and 

Oxidative Stress in Drosophila Melanogaster. NeuroToxicology 2026, 112, 103365.  

https://doi.org/10.1016/j.neuro.2025.103365. 

26. Hanumanthappa, R.; Ramesh Naik, S.; Nayak, S. P.; Bepari, A.; Altamimi, H. N.; Shaikh, M. A.; Nasr, F. A.; Shaikh, 

F. M.; Nethravathi, P. C.; Nanjaiah, H.; Suresh, D.; S. V., R.; Devaraju, K. S. A Novel Nanocomposite Lf-DA-MSN-

PF127 Aided the Delivery of Dopamine for the Treatment of Parkinson’s Disease in a Rat Model. Nanoscale Adv. 2025, 

7 (19), 6017–6031. https://doi.org/10.1039/D5NA00593K. 

27. Gopinath, G.; Hanumanthappa, R.; Aziz, R. A.; Kiran, P. C.; Nanjaiah, H.; Kotturshetty, I. B.; Raghu, S. V.; Ajanal, 

M.; Shivanna, D. K. Methanol Extract of Smritisagara Rasa Attenuates Neurobehavior, Neurochemical and Stress 

Indicators in Rotenone-Induced Drosophila Model of Parkinson’s Disease. Advances in Biomarker Sciences and 

Technology 2026, 8, 67–80. https://doi.org/10.1016/j.abst.2025.11.003. 

28. Charlson, M. E.; Pompei, P.; Ales, K. L.; MacKenzie, C. R. A New Method of Classifying Prognostic Comorbidity in 

Longitudinal Studies: Development and Validation. Journal of Chronic Diseases 1987, 40 (5), 373–383. 

https://doi.org/10.1016/0021-9681(87)90171-8. 

29. Subbe, C. P. Validation of a Modified Early Warning Score in Medical Admissions. QJM 2001, 94 (10), 521–526. 

https://doi.org/10.1093/qjmed/94.10.521. 

30. Ramakrishnan, N.; Ramakrishnan, A. Critical Care Delivery in India: Stats, State(s) and Strategies. Indian Journal of 

Critical Care Medicine 2023, 27 (4), 231–232. https://doi.org/10.5005/jp-journals-10071-24445. 

31. Cook, N. R. Use and Misuse of the Receiver Operating Characteristic Curve in Risk Prediction. Circulation 2007, 115 

(7), 928–935. https://doi.org/10.1161/CIRCULATIONAHA.106.672402. 

32. Kulkarni, S.; G S, S. COMMON PERONEAL NEUROPATHY AFTER LITHOTOMY POSITION AND ITS 

TREATMENT MODALITIES. jemds 2015, 4 (51), 8944–8946. https://doi.org/10.14260/jemds/2015/1296. 

33. Delaney, P. G.; Eisner, Z. J.; Geduld, H. The Emergency Burden in Low and Middle-Income Countries. Surgery 2024, 

176 (2), 528–530. https://doi.org/10.1016/j.surg.2024.03.031. 

34. Jayaram, S.; Kulkarni, S.; Hegde, R. EFFECT OF ORAL CLONIDINE PREMEDICATION ON THE ONSET AND 

DURATION OF SPINAL ANESTHESIA WITH HYPERBARIC BUPIVACAINE. jemds 2014, 3 (46), 11262–11270. 

https://doi.org/10.14260/jemds/2014/3468. 

35. Knaus, W. A.; Draper, E. A.; Wagner, D. P.; Zimmerman, J. E. APACHE II: A Severity of Disease Classification 

System. Critical Care Medicine 1985, 13 (10), 818–829. https://doi.org/10.1097/00003246-198510000-00009. 

36. Cook, N. R. Use and Misuse of the Receiver Operating Characteristic Curve in Risk Prediction. Circulation 2007, 115 

(7), 928–935. https://doi.org/10.1161/CIRCULATIONAHA.106.672402. 

37. Kumar, M.; Nathan, B. Comparison of Early Warning Scores in Predicting Mortality in Non-Trauma Patients 

Presenting to the Emergency Department. JEM International 2026, 1, 100012.  

https://doi.org/10.1016/j.jemint.2026.100012. 

38. Bhaladhare, R.; Rishipathak, P. Hospital Readiness for Emergency and Critical Care in India: A Nationwide Cross-

Sectional Study. Int J Emerg Med 2026, 19 (1), 50. https://doi.org/10.1186/s12245-026-01152-x. 

39. Salvi, F.; Morichi, V.; Grilli, A.; Giorgi, R.; De Tommaso, G.; Dessì-Fulgheri, P. The Elderly in the Emergency 

Department: A Critical Review of Problems and Solutions. Int Emergency Med 2007, 2 (4), 292–301. 

https://doi.org/10.1007/s11739-007-0081-3. 

40. Hanumanthappa, R.; Heggannavar, G. B.; Banakar, A.; Achari, D. D.; Ramesh Karoshi, V.; Krushna, B. R. R.; Bepari, 

A.; Assad Assiri, R.; Nasser Altamimi, H.; Nanjaiah, H.; Sannaningaiah, D.; Raghu, S. V.; Kaveeshwar, V.; 

Nagabhushana, H.; Devaraju, K. S. A Levodopa-Encapsulated Poly-ε-Caprolactone Nanocomposite Improves the Motor 

Symptoms and Neurochemical Changes in a Rotenone-Induced Mouse Model of Parkinson’s Disease. ACS Omega 2025, 

10 (19), 19682–19696. https://doi.org/10.1021/acsomega.5c00691. 



Genetics and Molecular Research 25 (14s): 2026                     12 

41. Hanumanthappa, R.; Parthasarathy, A.; Heggannavar, G. B.; Pc, K.; Nanjaiah, H.; Kumbhar, R.; Devaraju, K. S. 

Recent Advances in Therapeutic Strategies for Alzheimer’s and Parkinson’s Disease Using Protein/Peptide Co‐modified 

Polymer Nanoparticles. Neuroprotection 2024, 2 (4), 255–275. https://doi.org/10.1002/nep3.60. 

42. Parthasarathy, A.; Hanumanthappa, R.; Bulbule, S. R.; P.C., K.; Nanjaiah, H.; G., G.; B.M., S.; Muniswamy, D.; 

Kuramkote Shivanna, D. Stress Enhances Expression of Calcium‐binding Proteins and NMDAR Subunit Genes in the Rat 

Hippocampus. Neuroprotection 2024, 2 (2), 167–178. https://doi.org/10.1002/nep3.35. 

43. Moorthy, D. G. S. R. K.; Rajesh, K.; Prasad, K. J. D. Comparative Evaluation of Rapid Emergency Medicine Score 

(REMS) and Emergency Trauma Score (EMTRAS) against Traditional Trauma Scoring Systems—Namely the Injury 

Severity Score (ISS), New Injury Severity Score (NISS), Revised Trauma Score (RTS), and Trauma and Injury Severity 

Score (TRISS) in Predicting Trauma Outcomes. International Journal of Critical Illness and Injury Science 2025, 15 (3), 

101–107. https://doi.org/10.4103/ijciis.ijciis_8_25. 

44. Olsson, T.; Terent, A.; Lind, L. Rapid Emergency Medicine Score: A New Prognostic Tool for In‐hospital Mortality 

in Nonsurgical Emergency Department Patients. Journal of Internal Medicine 2004, 255 (5), 579–587.  

https://doi.org/10.1111/j.1365-2796.2004.01321.x. 

45. Goodacre, S. Prediction of Mortality among Emergency Medical Admissions. Emergency Medicine Journal 2006, 23 

(5), 372–375. https://doi.org/10.1136/emj.2005.028522. 

46. Singer, M.; Deutschman, C. S.; Seymour, C. W.; Shankar-Hari, M.; Annane, D.; Bauer, M.; Bellomo, R.; Bernard, G. 

R.; Chiche, J.-D.; Coopersmith, C. M.; Hotchkiss, R. S.; Levy, M. M.; Marshall, J. C.; Martin, G. S.; Opal, S. M.; 

Rubenfeld, G. D.; Van Der Poll, T.; Vincent, J.-L.; Angus, D. C. The Third International Consensus Definitions for Sepsis 

and Septic Shock (Sepsis-3). JAMA 2016, 315 (8), 801. https://doi.org/10.1001/jama.2016.0287. 

47. Churpek, M. M.; Yuen, T. C.; Winslow, C.; Robicsek, A. A.; Meltzer, D. O.; Gibbons, R. D.; Edelson, D. P. 

Multicenter Development and Validation of a Risk Stratification Tool for Ward Patients. American Journal of Respiratory 

and Critical Care Medicine 2014, 190 (6), 649–655. https://doi.org/10.1164/rccm.201406-1022OC. 

48. Churpek, M. M.; Snyder, A.; Han, X.; Sokol, S.; Pettit, N.; Howell, M. D.; Edelson, D. P. Quick Sepsis-Related Organ 

Failure Assessment, Systemic Inflammatory Response Syndrome, and Early Warning Scores for Detecting Clinical 

Deterioration in Infected Patients Outside the Intensive Care Unit. American Journal of Respiratory and Critical Care 

Medicine 2017, 195 (7), 906–911. https://doi.org/10.1164/rccm.201604-0854OC. 

49. Ruangsomboon, O.; Phanprasert, N.; Jirathanavichai, S.; Puchongmart, C.; Boonmee, P.; Thirawattanasoot, N.; 

Dorongthom, T.; Praphruetkit, N.; Monsomboon, A. The Utility of the Rapid Emergency Medicine Score (REMS) 

Compared with Three Other Early Warning Scores in Predicting in-Hospital Mortality among COVID-19 Patients in the 

Emergency Department: A Multicenter Validation Study. BMC Emerg Med 2023, 23 (1), 45. 

https://doi.org/10.1186/s12873-023-00814-w. 

50. Ghaffarzad, A.; Vahed, N.; Shams Vahdati, S.; Ala, A.; Jalali, M. The Accuracy of Rapid Emergency Medicine Score 

in Predicting Mortality in Non-Surgical Patients: A Systematic Review and Meta-Analysis. Iranian Journal of Medical 

Sciences 2022, 47 (2). https://doi.org/10.30476/ijms.2021.86079.1579. 

51. Imhoff, B. F.; Thompson, N. J.; Hastings, M. A.; Nazir, N.; Moncure, M.; Cannon, C. M. Rapid Emergency Medicine 

Score (REMS) in the Trauma Population: A Retrospective Study. BMJ Open 2014, 4 (5), e004738. 

https://doi.org/10.1136/bmjopen-2013-004738. 

52. Olsson, T.; Lind, L. Comparison of the Rapid Emergency Medicine Score and APACHE II in Nonsurgical Emergency 

Department Patients. Academic Emergency Medicine 2003, 10 (10), 1040–1048.  

https://doi.org/10.1197/S1069-6563(03)00342-7. 

53. Razzak, J. A.; Kellermann, A. L. Emergency Medical Care in Developing Countries: Is It Worthwhile? Policy and 

Practice. 

 

 

 


