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Aizz,v;dm revised form L 230072025 Background: Shock is a critical and potentially fatal condition frequently

encountered in the emergency department (ED), necessitating prompt
recognition and intervention. Traditional scoring systems may be impractical in
emergency settings, prompting the need for rapid assessment tools such as Early
Warning Scores (EWS) including MEWS, NEWS, and REMS. Objective: This
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prospective observational study aimed to assess the predictive utility of MEWS,
NEWS, and REMS in determining intensive care unit (ICU) admission, in-
hospital mortality, need for ventilator support, and hospital length of stay among
ED patients presenting with shock.

Materials and Methods: Conducted at Narayana Medical College, Nellore
from July 2016 to September 2019, the study included 104 adult patients
diagnosed with shock in the ED. Clinical data, laboratory values, and outcomes
were recorded and statistically analyzed.

Results: Elevated EWS scores were significantly associated with ICU
admissions, with NEWS demonstrating the highest predictive accuracy for ICU
transfer. The overall mortality rate was 32.7%, with REMS showing the highest
accuracy for mortality prediction (AUC = 0.951). Both MEWS and REMS
scores correlated with increased ventilator use and prolonged hospitalization.
Shock Index did not significantly predict mortality.

Conclusion: MEWS, NEWS, and REMS are effective tools for early risk
stratification in ED shock patients. NEWS is best for ICU triage, while REMS
is most predictive of mortality. Study limitations include small sample size.
Keywords: Early Warning Scores, Prognostication, Emergency Department.

INTRODUCTION

Shock is a life-threatening condition marked by
inadequate cellular oxygen utilization due to
circulatory failure, leading to high morbidity and
mortality. It represents a critical state requiring early
identification and prompt intervention to improve
outcomes. Shock is categorized into four main types:
hypovolemic,  cardiogenic,  obstructive, and
distributive, though patients often present with mixed
types, such as in sepsis or pancreatitis. Septic shock

is the most common in intensive care units, followed
by cardiogenic and hypovolemic shock.[!

Diagnosis  involves clinical evaluation and
biochemical markers. Hallmarks include
hypotension, tachycardia, cool skin, reduced urine
output, and altered mental status.’”) Elevated lactate
levels indicate tissue hypoperfusion. Emergency
departments (ED) demand rapid and simple triage
tools, as traditional scoring systems like APACHE
and SOFA are impractical due to time constraints.[>3
Early Warning Systems (EWS) utilize vital signs to
identify deterioration. Key systems include MEWS
(using five parameters), NEWS (six parameters,
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widely adopted in the UK), REMS (a simplified
APACHE 1I for ED use), and Shock Index (heart
rate/systolic BP). Despite their utility, early
physiological changes in shock are not well-studied.
This study evaluates the effectiveness of MEWS,
NEWS, and REMS in predicting ICU admission,
mortality, and hospital stay in ED patients with
shock.[*>]

MATERIALS AND METHODS

This prospective observational study was conducted
between July 2016 and September 2019 in the
Emergency Department of Narayana Medical
College, Nellore. The study included patients
presenting with signs and symptoms suggesting of
shock, with evaluation variables assessed at the time
of presentation. Patients were excluded if they were
under 18 years of age, had been previously
hospitalized for more than 48 hours, had experienced
trauma, were pregnant, were on corticosteroid
therapy equivalent to at least 10 mg of prednisone per
day, suffered from malnutrition, or had severe left
ventricular dysfunction.

Data Collection

Demographic information, chief complaints, present
and past medical history were collected using a pre-
prepared proforma. A thorough clinical examination
was performed, and signs of shock were observed and
noted. All wvital signs, including Heart Rate,
Respiratory Rate, Blood Pressure, Mean Arterial
Pressure (MAP), Temperature, Oxygen Saturation,
and Glasgow Coma Scale (GCS) were meticulously
recorded. Routine blood investigations, such as

Complete Blood Picture and biochemical parameters
(Serum creatinine, CBG, Lactate), were sent, and
necessary culture samples for microbial analysis were
set up. Radiological investigations like Chest
Radiograph and Ultrasound were performed as
required. The details of patient outcomes, including
ICU transfers, length of hospital stay, and mortality,
were documented.

Data analysis was conducted using IBM SPSS
Version 24.0 after entry into MS Excel. Categorical
variables were expressed as numbers and
percentages, with chi-square tests assessing group
associations. Continuous variables were shown as
mean + standard deviation, analyzed using Student’s
t-test for two-group comparisons. Pearson’s
correlation tested relationships between variables.
ANOVA and Kruskal-Wallis tests compared multiple
groups, while ROC curves assessed diagnostic
performance, with p-values <0.05 considered
statistically significant.

RESULTS

A total of 104 patients were included in the study.
The majority were male (62.5%) and most were
admitted to the ICU (81.7%). Common presenting
symptoms included restlessness (67.3%) and weak,
rapid pulse (67.3%), followed by cool, clammy skin
(28.8%) and confusion (27.9%). In terms of
treatment, 71.2% received inotropic support and
46.2% required ventilator support. The overall
mortality rate was 32.7%, while 67.3% of patients
were discharged (Table 1).

Table 1: Patient Demographics and Clinical Characteristics (n = 104)

Characteristic Frequency (n = 104) Percentage (%)
Sex

Male 65 62.5%
Female 39 37.5%
Presenting Symptoms

Restlessness 70 67.3%
Weak, rapid pulse 70 67.3%
Cool, clammy skin 30 28.8%
Confusion 29 27.9%
Admission Type

ICU 85 81.7%
Medical Ward 19 18.3%
Treatment

Inotropic Support 74 71.2%
Ventilator Support 48 46.2%
Outcome

Discharged 70 67.3%
Mortality 34 32.7%

The distribution of early warning scores revealed that 87.5% of patients had MEWS >5, 94.2% had NEWS >7,
and the most frequent REMS category was 69 (41.3%) followed by 10—-11 (22.1%) (Table 2).

Table 2: Early Warning Score Distribution

Score System Score Range Number of Patients Percentage (%)
<35 13 12.5%

MEWS >3 91 87.5%
14 1 1.0%

NEWS 5-6 5 4.8%
>7 98 94.2%
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02 1 1.0%
3-5 25 24.0%
REMS 69 43 41.3%
10-11 23 22.1%
12-13 12 11.5%

When comparing mean age across scoring groups, no
statistically significant differences were observed for
MEWS (p =1.037), NEWS (p = 0.874), or REMS (p
= 0.322). However, patients in the REMS 12—13

group had the highest mean age (62.3 = 12.01 years),
suggesting a trend toward higher scores in older
individuals (Table 3).

Table 3: Mean Age Comparison by Score Groups

Score System Group N Mean Age = SD P-Value
MEWS <5 13 53.55+13.64 1037
>5 91 48.54+17.84
1-4 1 57.75 +0.00
NEWS 5-6 5 44,18 £13.82 0.874
>7 98 53.83 +15.89
0-2 1 27.30 +0.00
3-5 25 51.62 +16.29
REMS 6-9 43 48.17 £ 18.72 0.322
10-11 23 48.51 = 15.60
12-13 12 62.30+12.01

Higher early warning scores were significantly
associated with ICU admission. Patients with MEWS
>5 were more likely to be admitted to ICU (86.8%)
compared to those with MEWS <5 (46.2%) (p <

0.00011). Similarly, 84.7% of patients with NEWS
>7 and 100% of those in the REMS 12-13 group were
admitted to ICU (p = 0.00105 and p = 0.0451,
respectively) (Table 4).

Table 4: ICU Admission and Early Warning Scores

Score System Score Group ICU (n = 85) Non-ICU (n=19) P-Value
<5 6 (46.2%) 7 (53.8%)

MEWS >5 79 (86.8%) 12 (13.2%) <0.00011
1-4 0 (0.0%) 1 (100.0%)

NEWS 5-6 2 (33.3%) 4 (66.7%) 0.00105
>7 83 (84.7%) 15 (15.3%)
0-2 0 (0.0%) 1(100.0%)
3-5 19 (76.0%) 6 (24.0%)

REMS 6-9 32 (74.4%) 11 (25.6%) 0.0451
10-11 21 (91.3%) 2 (8.7%)
12-13 13 (100.0%) 0 (0.0%)

Mortality increased with higher early warning scores.
Although not statistically significant for MEWS and
NEWS (p = 0.109 and p = 0.290, respectively),
REMS showed a strong association with mortality.

No deaths occurred in the REMS 0-5 group, while
mortality reached 91.7% in patients scoring 12—13 (p
<0.00011) (Table 5).

Table 5: Mortality and Early Warning Scores

Score System Score Group Mortality (n = 34) Survival (n = 70) P-Value
<5 2 (15.4%) 11 (34.6%)

MEWS >5 32 (352%) 59 (64.8%) 0.109
1-6 0 (0.0%) 6 (100.0%)

NEWS >7 34 (34.3%) 65 (65.7%) 0.290
0-5 0 (0.0%) 26 (100.0%)
69 10 (23.3%) 33 (76.7%)

REMS 10-11 13 (56.5%) 10 (43.5%) <0.00011
12-13 11.(91.7%) 1(8.3%)

Ventilator support was also more common in patients
with higher scores. Among those with MEWS >5,
50.6% required ventilatory assistance compared to
15.4% in the <5 group (p = 0.0147). All patients with

REMS 12-13 required ventilation, while only 3.6%
in the REMS <5 group did (p < 0.00011). NEWS did
not show a statistically significant relationship with
ventilator use (p = 0.106) (Table 6).
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Table 6: Ventilator Support and Early Warning Scores
Score System Score Group Ventilator (n = 48) No Ventilator (n = 56) P-Value
<5 2 (154%) 11 (84.6%)
MEWS >5 46 (50.6%) 45 (49.4%) 0.0147
1-6 0 (0.0%) 6 (100.0%)
NEWS >7 48 (48.9%) 50 (51.1%) 0106
0-5 1 (3.6%) 26 (96.4%)
6-9 21 (48.8%) 22 (51.2%)
REMS 10-11 14 (60.9%) 9 (39.1%) <0.00011
12-13 12 (100.0%) 0 (0.0%)
Patients with higher MEWS scores had a with higher NEWS and REMS scores, these trends

significantly longer hospital stay (5.3 vs. 3.5 days, p
= 0.0021). While length of stay tended to increase

were not statistically significant (Table 7).

Table 7: Length of Hospital Stay and Early Warning Scores

Score System Score Group Mean LOS (Days) P-Value
MEWS ; 2 :332 0.0021
NEWS ;76 g:g 0.109
REMS (l)i 3 ?Z 0.183

In terms of diagnostic accuracy for mortality
prediction, REMS had the highest area under the
curve (AUC = 0.951, p < 0.00011), followed by
NEWS (AUC = 0.841, p < 0.00011) and MEWS

(AUC =0.777, p = 0.00105). Length of stay showed
modest predictive ability (AUC = 0.683, p =0.0305),
whereas shock index was not a significant predictor
(AUC =0.531, p = 0.466) (Table 8).

Table 8: Diagnostic Accuracy (AUC) for Mortality Prediction

Variable AUC P-Value Best Cutoff 95% CI1

REMS 0.951 <0.00011 7.4 0.864 — 0.980

NEWS 0.841 <0.00011 12.6 0.720 — 0.902

MEWS 0.777 0.00105 7.4 0.640 — 0.875

Length of Stay 0.683 0.0305 4.6 0.529 — 0.795

Shock Index 0.531 0.466 1.55 0.388 — 0.674
DISCUSSION differences in outcomes were observed, consistent

Shock is a life-threatening condition commonly
encountered in emergency departments (ED) and
intensive care units (ICU), requiring early
identification and rapid intervention to reduce
morbidity and mortality. Traditional scoring systems
such as the Acute Physiology and Chronic Health
Evaluation II (APACHE II) are widely used but
require extensive clinical data, limiting their
practicality in time-sensitive emergency settings. In
contrast, Early Warning Scores (EWS) like the
Modified Early Warning Score (MEWS), National
Early Warning Score (NEWS), and Rapid
Emergency Medicine Score (REMS) offer
simplified, rapid assessment tools. The present study
aimed to evaluate the predictive performance of
MEWS, NEWS, and REMS in ED patients
presenting with shock, focusing on outcomes such as
ICU admission, mortality, ventilator support, and
length of hospital stay.

A total of 104 patients were included in the present
study, comprising 62.5% males and 37.5% females.
The most frequent symptoms at presentation were
restlessness (67.3%) and weak, rapid pulse (67.3%),
followed by cool, clammy skin (28.8%) and
confusion (27.9%). No significant gender-based

with prior findings from Ho le O et al,[¥ Corey et al,[”!
Xiaohua Xie et al,® Burch et al,’! Juan J. Delgado-
Hurtado et al,l'” J. Gardner-Thorpe et al,l''’ and Qin
Qin et al,'?l who reported that gender was not
significantly associated with EWS performance.
Similarly, the present study found no statistically
significant association between patient age and score
groupings for MEWS (p=1.037), NEWS (p =0.874),
or REMS (p = 0.322), though patients in the REMS
12—13 group exhibited the highest mean age (62.3 +
12.01 years). This aligns with Burch et al,” who also
found no strong correlation between age and outcome
but contrasts with Buist et al,”! who reported a
positive correlation between older age and increased
in-hospital mortality.

The present study demonstrated a strong association
between higher early warning scores and ICU
admissions. Among patients with MEWS >5, 86.8%
required ICU transfer compared to 46.2% for those
with MEWS <5 (p < 0.00011). Similarly, 84.7% of
patients with NEWS >7 were admitted to ICU (p =
0.00105), and REMS scores of 12—-13 were
associated with 100% ICU admission (p = 0.0451).
In terms of diagnostic accuracy, NEWS had the
highest Area Under the Receiver Operating
Characteristic Curve (AUROC) at 0.856, followed by
MEWS (0.835) and REMS (0.712).
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These findings are consistent with those reported by
Dundar et al,[3! who found MEWS to be highly
predictive of ICU admission in geriatric ED patients
(AUC = 0.891), and Xiaohua Xie et al,®! who
reported an AUC of 0.759 for MEWS in predicting
ICU transfer. Juan J. Delgado-Hurtado et al,l'! also
confirmed that higher MEWS scores were associated
with ICU admission. However, the performance in
the present study surpasses those by Innocenti et
al,l"l (AUC = 0.662), Ho le O et al,’ (AUC = 0.49),
and Bulut et all'’ (AUC = 0.538), who studied
general ED populations.

For NEWS, our results corroborate findings by G.B.
Smith et al,['! who reported an AUROC of 0.857 for
NEWS in an Acute Medical Care Unit. Other
supporting studies include Alam N et al,l'’l (AUC =
0.768), Churpek et al,l'® (AUC = 0.77), Corfield et
al,l"l (AUC = 0.67), and Keep JW et al,?% (AUC =
0.78), all of which confirm NEWS’s effectiveness in
early identification of critical patients requiring ICU
care.

REMS also demonstrated prognostic value for ICU
admission in the present study, although its AUROC
(0.712) was lower than MEWS and NEWS. This
result aligns closely with Cattermole et al,?'! who
found an AUC of 0.696 for REMS in ED
resuscitation patients, and is comparable to Xiaojun
Wei et al,?? (AUC = 0.756). It outperforms the
findings by Bulut et al™l (AUC = 0.589),
highlighting REMS’s utility in assessing critically ill
shock patients.

The present study observed a 32.7% overall mortality
rate. Mortality increased significantly with higher
REMS scores (p < 0.00011), with no deaths in the 0—
5 score group and mortality peaking at 91.7% in the
12—13 group. REMS showed the highest accuracy in
predicting mortality (AUC = 0.951), followed by
NEWS (AUC = 0.841) and MEWS (AUC = 0.777).
Despite these high AUROC values, MEWS (p =
0.109) and NEWS (p = 0.290) did not reach statistical
significance for mortality prediction, possibly due to
the sample size or distribution of deaths.

These results for REMS are in agreement with Olsson
et al,»¥ (AUC = 0.911 in 12,006 non-surgical ED
patients), and are higher than values reported by
Bulut et al,['*] (AUC = 0.707) and Goodacre et al. For
septic ED patients, Nesrin Ghanem-Zoubi et al,?*
(AUC =0.77) and Howell et al,**! (AUC = 0.80) also
support REMS as a strong predictor of mortality.

In contrast, while MEWS and NEWS showed high
AUROC values, their lack of statistical significance
in this study diverges from findings by Dundar et
al,l’1 (MEWS AUC = 0.891), Xiaohua Xie et al,’®
(MEWS AUC = 0.83), and Churpek et al,["1 who all
found MEWS to be a significant predictor of
mortality. However, Ho le O et al'® also found
MEWS inadequate for mortality prediction,
supporting the present findings.

Similarly, high NEWS performance in other
studies—such as G.B. Smith et al,['®l (AUC = 0.894),
Keep JW et al,?% (AUC = 0.94), Brink A et al. (AUC
= 0.837), and Alam N et al,l'”l (AUC = 0.85)—

contrasts with the lack of statistical significance in
the present study, likely reflecting sample limitations.
The Shock Index (SI) was not a significant predictor
of mortality in the present study (AUC = 0.531, p =
0.466). This aligns with Liu et al,”?*! who found SI
lacked predictive value in a large cohort, but
contradicts Kristensen et al,?”! who found SI to be a
significant ~ mortality = predictor in  specific
populations.

Ventilator support was significantly more common in
patients with higher MEWS scores (50.6% for
MEWS >5, p = 0.0147) and REMS (p < 0.00011),
especially REMS 12-13 group (100%). In contrast,
NEWS did not show statistical significance for
ventilator use (p = 0.106), which may limit its utility
in predicting respiratory failure.

Length of hospital stay (LOS) was significantly
longer in patients with MEWS >5 (5.3 vs. 3.5 days, p
=0.0021), confirming findings by Kruisselbrink R et
al,?® (p < 0.0061). However, unlike Alam et al,l'”]
(NEWS p < 0.001), the present study did not find
statistically significant associations between LOS
and higher NEWS (p = 0.109) or REMS scores (p =
0.183).

CONCLUSION

The present study confirms that MEWS, NEWS, and
REMS are valuable tools for identifying ED patients
with shock who are at increased risk of ICU
admission. NEWS showed the highest accuracy for
ICU transfers, while REMS was the most accurate for
predicting in-hospital mortality. MEWS also
performed well, particularly in ICU and ventilator
predictions. The lack of statistical significance in
mortality prediction for MEWS and NEWS
highlights the potential limitations due to sample
size. REMS emerged as the most reliable score for
mortality prognostication in this patient population,
while Shock Index was not a useful predictor.
Limitations

This study is limited by its small sample size, short
follow-up, single-center design, potential biases, lack
of blinding, limited statistical analysis, and absence
of broader population-based comparisons or cut-offs.

REFERENCES

1. Vincent J, De Backer D. Circulatory Shock. New England
Journal of Medicine. 2013;369(18):1726-1734.

2. Arendts G, Stone S, Fatovich D, van Eeden P, MacDonald E,
Brown S. Critical illness in the emergency department:
Lessons learnt from the first 12 months of enrolments in the
Critical Illness and Shock Study. Emergency Medicine
Australasia. 2011;24(1):31-36.

3. Vincent J, Rhodes A, Perel A, Martin G, Rocca G, Vallet B et
al. Clinical review: Update on hemodynamic monitoring - a
consensus of 16. Critical Care. 2011;15(4):229.

4. Dellinger R, Carlet J, Masur H, Gerlach H, Calandra T, Cohen
Jetal. Surviving Sepsis Campaign guidelines for management
of severe sepsis and septic shock. Critical Care Medicine.
2004;32(3):858-873.

5. Kiristensen A, Holler J, Mikkelsen S, Hallas J, Lassen A.
Systolic blood pressure and short-term mortality in the

1116

International Journal of Medicine and Public Health, Vol 15, Issue 3, July-September 2025 (www.ijmedph.org)



10.

11.

12.

13.

15.

16.

emergency department and prehospital setting: a hospital-
based cohort study. Critical Care. 2015;19(1).

Ho le O, Li H, Shahidah N, Koh ZX, Sultana P, Hock Ong
ME. Poor performance of the modified early warning score for
predicting mortality in critically ill patients presenting to an
emergency department. World J Emerg Med. 2013;4(4):273-
8. doi: 10.5847/wjem.j.issn.1920-8642.2013.04.005. PMID:
25215131; PMCID: PMC4129901.

Heitz CR, Gaillard JP, Blumstein H, Case D, Messick C,
Miller CD. Performance of the maximum modified early
warning score to predict the need for higher care utilization
among admitted emergency department patients. ] Hosp Med.
2010 Jan;5(1):E46-52. doi: 10.1002/jhm.552. PMID:
20063289.

Xie X, Huang W, Liu Q, Tan W, Pan L, Wang L, et al.
Prognostic value of Modified Early Warning Score generated
in a Chinese emergency department: a prospective cohort
study. BMJ Open. 2018 Dec;8(12):¢024120.

Burch, V. C., Tarr, G., & Morroni, C. (2008). Modified early
warning score predicts the need for hospital admission and in-
hospital mortality. Emergency Medicine Journal, 25(10), 674—
678.

Delgado-Hurtado, J. J., Berger, A., & Bansal, A. B. (2016).
Emergency department Modified Early Warning Score
association with admission, admission disposition, mortality,
and length of stay. Journal of Community Hospital Internal
Medicine Perspectives, 6(2), 31456.
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4848438/
Gardner-Thorpe, J., Love, N., Wrightson, J., Walsh, S., &
Keeling, N. (2006). The value of Modified Early Warning
Score (MEWS) in surgical in-patients: A prospective
observational study. Annals of the Royal College of Surgeons
of England, 88(6), 571-575.
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1963767/
Qin, Q., Xia, Y., & Cao, Y. (2017). Clinical study of a new
Modified Early Warning System scoring system for rapidly
evaluating shock in adults. Journal of Critical Care, 37, 50-55.
Dundar ZD, Dundar D, Gencer E, Cander B, Gul M.
Comparison of the Modified Early Warning Score, Rapid
Emergency Medicine Score and Charlson Comorbidity Index
for predicting mortality in geriatric emergency department
patients. Aging Clinical and Experimental Research. 2018
Feb;30(2):209-15.

. Innocenti F, Fabbri A, Vanni S, Lilja G, Cozzolino S, Di Santo

A, et al. Comparison of NEWS2 and MEWS in adult patients
with sepsis and septic shock in the emergency department: A
systematic review and meta-analysis. Emergency Medicine
Journal. 2020 Jan 1;37(1):13-21.

Bulut M, Cebicci H, Sigirli D, Sak A, Durmus O, Top AA, et
al. The comparison of modified early warning score with rapid
emergency medicine score: a prospective multicentre
observational cohort study on medical and surgical patients
presenting to emergency department. Emergency Medicine
Journal. 2013 Apr 6;31(6):476-81.

Smith GB, Prytherch DR, Meredith P, Schmidt PE,
Featherstone PI. The ability of the National Early Warning
Score (NEWS) to discriminate patients at risk of early cardiac
arrest, unanticipated intensive care unit admission, and death.
Resuscitation. 2013 Apr;84(4):465-70.

. Alam, N., Vegting, I. L., Houben, E., van Berkel, B., Vaughan,

L., Kramer, M. H. H., et al. (2015). Exploring the performance

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

of the National Early Warning Score (NEWS) in a European
emergency department. Resuscitation, 90, 111-115.
https://www.sciencedirect.com/science/article/pii/S03009572
15000787

Churpek MM, Adhikari R, Edelson DP. The value of vital sign
trends for detecting clinical deterioration on the wards.
Resuscitation. 2016; 102:1-5.

Corfield AR, Lees F, Zealley I, Houston G, Dickie S, Ward K,
et al. 49 Early Warning Scores in Sepsis: Utility of a Single
Early Warning Score in the Emergency Department. Annals
of Emergency Medicine. 2012 Oct;60(4):S20.

Keep JW, Messmer AS, Sladden R, Burrell N, Pinate R,
Tunnicliff M, Glucksman E. National early warning score at
Emergency Department triage may allow earlier identification
of patients with severe sepsis and septic shock: a retrospective
observational study. Emerg Med J. 2016 Jan;33(1):37-41. doi:
10.1136/emermed-2014-204465. Epub 2015 May 13. PMID:
25971890.

Cattermole GN, Liow ECH, Graham CA, Rainer TH.
THERM: the Resuscitation Management score. A prognostic
tool to identify critically ill patients in the emergency
department. Emergency Medicine Journal [Internet]. 2013 Jul
3 [cited 2019 Nov 14];31(10):803-7.

Yan X, Li Y, Liu J, Zhou T, Zhou Y, Sun W, Sun C, Ma J,
Zhang L, Shang Y, Xie M. Serial changes in left ventricular
myocardial deformation in sepsis or septic shock using three-
dimensional and two-dimensional speckle tracking
echocardiography. Front Cardiovasc Med. 2022 Aug 4;
9:925367.  doi:  10.3389/fcvm.2022.925367.  PMID:
35990934; PMCID: PMC9386176.

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 May;255(5):579-87.

Nesrin Ghanem-Zoubi, Haim Bitterman, Arie Laor, Vitaly
Yurin & Moshe Vardi (2015) The accuracy of clinical
prediction of prognosis for patients admitted with sepsis to
internal medicine departments, Annals of Medicine, 47:7,
555-560, DOI: 10.3109/07853890.2015.1089361

Howell MD, Talmor D, Shapiro NI. The Early Warning Score
for prediction of in-hospital mortality in patients with
suspected sepsis. Journal of Emergency Medicine. 2012 Mar
1;42(3):360-7.

Li X, Liu C, Mao Z, Qi S, Song R, Zhou F. Effectiveness of
polymyxin B-immobilized hemoperfusion against sepsis and
septic shock: A systematic review and meta-analysis. Journal
of Critical Care [Internet]. 2020 Sep 18; 63:187-95. Available
from: https://doi.org/10.1016/j.jcrc.2020.09.007

Kristensen AKB, Holler JG, Hallas J, Lassen A, Shapiro NI
Is Shock Index a Valid Predictor of Mortality in Emergency
Department Patients with Hypertension, Diabetes, High Age,
or Receipt of B- or Calcium Channel Blockers? Annals of
Emergency Medicine. 2016 Jan;67(1):106-113.e6.
Kruisselbrink R, Kwizera A, Crowther M, Fox-Robichaud A,
O'Shea T, Nakibuuka J, Ssinabulya I, Nalyazi J, Bonner A,
Devji T, Wong J, Cook D. Modified Early Warning Score
(MEWS) Identifies Critical Illness among Ward Patients in a
Resource Restricted Setting in Kampala, Uganda: A
Prospective Observational Study. PLoS One. 2016 Mar
17;11(3):e0151408.  doi:  10.1371/journal.pone.0151408.
PMID: 26986466; PMCID: PMC4795640.

1117

International Journal of Medicine and Public Health, Vol 15, Issue 3, July-September 2025 (www.ijmedph.org)



