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Abstract:

Background: Sepsis is a life-threatening condition associated with significant morbidity and mortality, particularly
among surgical patients who frequently require urgent source control. Early recognition and accurate risk stratifica-
tion are essential for timely escalation of treatment. Several scoring systems, including Sequential Organ Failure
Assessment (SOFA), quick SOFA (qSOFA), National Early Warning Score (NEWS), and Modified Early Warning
Score (MEWS), are used to assess disease severity and predict adverse outcomes. However, their comparative per-
formance in surgical sepsis remains variable.

Aim: To compare the accuracy and effectiveness of SOFA, gSOFA, NEWS, and MEWS in predicting outcomes
among septic patients admitted under General Surgery.

Materials and Methods: A hospital-based prospective study was conducted from June 2024 to November 2025 at
Narayana Medical College and Hospital, Nellore. The study included 50 adult surgical patients diagnosed with or
suspected of having sepsis and admitted to the surgical wards or intensive care unit. Demographic, clinical, and
surgical data were collected, and SOFA, gSOFA, NEWS, and MEWS scores were assessed. Patients were followed
during hospitalisation for clinical progression and mortality. Categorical variables were analysed using appropriate
statistical tests, and a p value <0.05 was considered statistically significant.

Results: The study population was predominantly male (70%). The overall in-hospital mortality was 12% (6/50).
Mortality was significantly higher among patients with elevated severity scores. Patients with SOFA >8 had a mor-
tality of 33.3% compared with 2.9% among those with SOFA <8. Similarly, gSOFA >2 was associated with 28.6%
mortality compared with 5.6% in patients with qSOFA <2. Mortality among patients with MEWS >5 was 30.8%
compared with 5.4% in those with MEWS <5. NEWS >6 was associated with 33.3% mortality compared with
2.9% among patients with NEWS <6. Thus, SOFA and NEWS demonstrated the most pronounced separation be-
tween high- and low-risk groups. The highest age-specific mortality was observed in the 51-60-year group (25%).
Conclusion: Higher SOFA, gSOFA, NEWS, and MEWS scores were associated with increased in-hospital mortal-
ity among surgical patients with sepsis. SOFA demonstrated a particularly strong mortality gradient and remains a
useful tool for assessing organ dysfunction and severity. NEWS also showed strong prognostic potential and may
be valuable for early ward-based recognition and monitoring of clinical deterioration. Integration of these scoring
systems into routine surgical practice can facilitate early risk stratification, timely escalation of care, and improved
decision-making in patients with surgical sepsis.
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Introduction

Sepsis remains one of the most challenging and
life-threatening conditions encountered in surgical
practice. It is currently defined according to the
Third International Consensus Definitions for Sep-
sis and Septic Shock (Sepsis-3) Task Force as a
life-threatening organ dysfunction caused by a
dysregulated host response to infection. Despite
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advances in antimicrobial therapy, intensive care
monitoring, and organ support systems, sepsis con-
tinues to be associated with significant morbidity
and mortality, particularly among surgical patients.
Surgical sepsis differs from medical sepsis in that it
frequently involves a definable source requiring
operative intervention, such as perforation peritoni-
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tis, necrotizing soft tissue infections, anastomotic
leaks, or intra-abdominal abscesses. Early recogni-
tion, prompt resuscitation, appropriate antibiotic
therapy, and timely source control are critical de-
terminants of outcome. Delays in diagnosis or risk
stratification can significantly worsen prognosis.

Over the past three decades, multiple clinical scor-
ing systems have been developed to facilitate early
identification of sepsis, quantify organ dysfunction,
and predict outcomes. Among the most widely used
are: Sequential Organ Failure Assessment (SOFA),
Quick Sequential Organ Failure Assessment
(qSOFA), National Early Warning Score (NEWS),
Modified Early Warning Score (MEWS).

The SOFA score evaluates the degree of dysfunc-
tion across six organ systems and is considered the
gold standard for assessing sepsis-related organ
failure. However, it requires laboratory parameters
and may not always be feasible in resource-limited
or ward settings.

To overcome these limitations, the gSOFA score
was introduced as a simplified bedside tool for rap-
id identification of high-risk patients outside the
ICU. Similarly, NEWS and MEWS were developed
as early warning systems based primarily on physi-
ological parameters, enabling rapid triage and mon-
itoring. Although these scoring systems are widely
used, their predictive accuracy in surgical septic
patients remains variable. Surgical patients often
have distinct physiological stress responses, post-
operative changes, and unique infection patterns
that may influence score performance.

Therefore, this study aims to compare the accuracy
of SOFA, qSOFA, NEWS, and MEWS in predict-
ing mortality among septic patients admitted under
general surgery, thereby identifying the most relia-
ble and clinically practical scoring system for sur-
gical settings.
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Aim: The aim of the study is to compare the accu-
racy and effectiveness of different scoring sys-
tems—SOFA, qSOFA, NEWS, and MEWS in
evaluation and prediction of outcome in septic pa-
tients admitted in general surgery. Objectives: To
study patients in General Surgery wards and ICU
who develops sepsis by applying SOFA, qSOFA,
MEWS, and NEWS scores to all these patients and
stratify them, follow up them during their hospital
stay to assess improvement, progression, and mor-
tality. Finally correlate the predictive values of
SOFA, qSOFA, MEWS, and NEWS with the final
outcomes of the patients.

Materials and Methods

This was a Hospital based prospective study done
from June 2024 to November 2025 in 40 Patients
admitted in general surgery ward and ICU with
sepsis in Narayana Medical College and Hospital,
Nellore.

Inclusion criteria: Adult surgical patients (age >
18 years) diagnosed with sepsis or suspected sepsis
based on clinical criteria.

Exclusion criteria: Patients with non-surgical
sources of sepsis (e.g., pneumonia, urinary tract
infection) unless surgical intervention was subse-
quently required, Patients with pre-existing chronic
conditions (e.g., end-stage renal disease, congestive
heart failure, chronic lung disease, immunocom-
promised, end stage cancer) that could confound
the assessment of sepsis severity.

Data collection: Gathering information on patient
demographics, medical history, surgical details, and
post-operative outcomes such as mortality or pro-
gression of sepsis.

Statistical analysis: Analyzing collected data to
comparing the performance of different scoring
systems, this may include chi-square test, t-tests

Results

Table 1: Age and Gender Group Distribution and Mortality

Age Group (years) Total Patients (n) Deaths (n) Mortality %
1840 10 0 0
41-50 11 1 9.1
51-60 16 4 25.0
>60 13 1 7.7
Male 35 6 17.1
Female 15 0 0
Table 2: Score Distribution and Mortality
SOFA Score Category Total Patients (n) Deaths (n) Mortality %
>8 15 5 333
<8 35 1 29
gSOFA Category Total Patients (n) Deaths (n) Mortality %
>2 14 4 28.6
<2 36 2 5.6
MEWS Category Total Patients (n) Deaths (n) Mortality %
Balaji et al. International Journal of Pharmaceutical Quality Assurance
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>5 13 4 30.8

<5 37 2 54

NEWS Category Total Patients (n) Deaths (n) Mortality %

>6 15 5 333

<6 35 1 29

Discussion overall in-hospital mortality was 12% (6/50). Mor-

Sepsis remains one of the leading causes of mor-
bidity and mortality worldwide despite major ad-
vances in antimicrobial therapy, organ support
technologies, and intensive care monitoring. The
Third International Consensus Definitions (Sepsis-
3) redefined sepsis as life-threatening organ dys-
function caused by a dysregulated host response to
infection and recommended the Sequential Organ
Failure Assessment (SOFA) score to quantify organ
dysfunction. [1] This marked a paradigm shift from
inflammation-based criteria toward organ dysfunc-
tion-centered severity assessment.

The global burden of sepsis continues to be sub-
stantial. Rudd et al. estimated approximately 48.9
million sepsis cases and 11 million sepsis-related
deaths globally in 2017, accounting for nearly 20%
of all deaths worldwide. [2] In low- and middle-
income countries, delayed presentation, limited
access to critical care, and inadequate early recog-
nition may further contribute to increased mortali-
ty. Early risk stratification in emergency and surgi-
cal settings therefore plays a pivotal role in out-
come optimization.

The SOFA score, originally introduced to describe
the degree of organ dysfunction in ICU patients,
evaluates six organ systems and has demonstrated
strong prognostic validity across heterogeneous
populations. [3] However, because it requires la-
boratory parameters, its rapid bedside application
outside critical care units may be limited.

To address this, the Sepsis-3 task force proposed
gSOFA as a simplified bedside screening tool using
altered mentation, respiratory rate >22/min, and
systolic blood pressure <100 mmHg [1]. While
gqSOFA facilitates rapid triage, its sensitivity has
been debated in subsequent validation studies.
[6,16] In parallel, early warning scores such as the
Modified Early Warning Score (MEWS) and the
National Early Warning Score (NEWS) were de-
veloped to detect clinical deterioration among hos-
pitalized patients irrespective of etiology. [4,5]
NEWS incorporates respiratory rate, oxygen satura-
tion, oxygen supplementation, temperature, blood
pressure, heart rate, and level of consciousness,
thereby offering a comprehensive physiological
surveillance tool. [5]

The present study evaluated 50 surgical patients
with suspected sepsis and demonstrated a clear
mortality gradient across increasing severity cate-
gories of SOFA, gSOFA, MEWS, and NEWS. The
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tality was markedly elevated in patients with SOFA
>8 (33.3%) compared to 2.9% in SOFA <8. Simi-
larly, NEWS >6 demonstrated 33.3% mortality
versus 2.9% in lower categories. These findings are
biologically consistent with the Sepsis-3 frame-
work, which emphasizes that increasing organ dys-
function correlates directly with mortality risk. [1]

Seymour et al., during derivation and validation of
Sepsis-3 criteria, demonstrated superior predictive
validity of SOFA compared with SIRS and compa-
rable or superior performance relative to qSOFA in
ICU populations [6]. Although AUROC recalcula-
tion was not feasible in this moderate-sized cohort,
the strong mortality gradient observed in higher
SOFA categories reinforces its prognostic strength.

Surgical patients constitute a distinct subgroup
within sepsis populations. The need for source con-
trol, perioperative stress responses, fluid shifts, and
operative timing may influence disease trajectory
and scoring performance. Many validation studies
of these scoring systems were conducted in mixed
or predominantly medical cohorts. [6] Therefore,
evaluation in a surgical cohort enhances clinical
relevance.

Structured scoring systems offer objective risk
stratification. Early identification of high-risk pa-
tients supports aggressive resuscitation, early ICU
transfer, and timely surgical intervention — core
components of Surviving Sepsis Campaign rec-
ommendations. [7]

Demographic Profile and Mortality Trends in Sur-
gical Sepsis: In the present cohort (N = 50), males
constituted 70% (35/50) of patients, with all rec-
orded deaths occurring among male patients. Age
distribution showed maximum clustering in the 51—
60-year age group (32%), followed by >60 years
(26%), 41-50 years (22%), and 1840 years (20%).
The highest age-specific mortality was observed in
the 51-60-year group (25%).

Male predominance in sepsis incidence has been
widely documented. Fleischmann et al. reported
higher sepsis incidence among males across global
datasets. [8] Biological explanations include sex
hormone-mediated immune modulation. Angele et
al. discussed the immunosuppressive effects of
testosterone and potentially protective immune
effects of estrogen. [9] Although the female sample
size in this study was smaller, the observed male
clustering aligns with established epidemiologic
patterns. Age remains a strong independent deter-
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minant of sepsis mortality. Martin et al. demon-
strated a steep age-dependent increase in sepsis
incidence and mortality. [11] Kaukonen et al. simi-
larly reported higher mortality in elderly popula-
tions with severe sepsis. [10] Immunosenescence,
endothelial dysfunction, mitochondrial impairment,
and higher comorbidity burden in older adults con-
tribute to increased vulnerability. [12]

The overall mortality rate of 12% in this surgical
cohort is lower than many ICU-based severe sepsis
studies reporting mortality between 20-35%.
[10,13] Rudd et al. emphasized that sepsis mortali-
ty varies widely depending on case severity and
healthcare infrastructure. [2] Therefore, direct
comparison across studies must account for case
mix and institutional capability.

Comparative Predictive Performance of SOFA and
gSOFA in Surgical Sepsis: In the present cohort of
50 surgical patients with suspected sepsis, SOFA
>8 was associated with 33.3% mortality (5/15)
compared to 2.9% (1/35) in SOFA <8. In contrast,
qSOFA >2 demonstrated 28.6% mortality (4/14)
versus 5.6% (2/36) in lower categories. While both
tools identified higher-risk subgroups, SOFA
demonstrated a more pronounced mortality gradi-
ent.

The conceptual strength of SOFA lies in its multi-
dimensional assessment of organ dysfunction
across respiratory, cardiovascular, hepatic, renal,
coagulation, and neurological systems. [3] The
Sepsis-3 consensus emphasized that an acute in-
crease of >2 SOFA points reflects clinically mean-
ingful organ dysfunction associated with increased
mortality. [1] Seymour et al. demonstrated superior
discrimination of SOFA compared to SIRS and
comparable or improved performance relative to
gSOFA in ICU settings. Furthermore, Raith et al.
reported that SOFA outperformed qSOFA in pre-
dicting hospital mortality among ICU patients with
suspected infection (AUROC 0.75 vs 0.66). [14]
Although formal AUROC analysis was not recalcu-
lated in this moderate-sized dataset, the magnitude
of mortality separation observed supports the same
hierarchy of predictive strength.

gqSOFA was designed as a rapid bedside tool priori-
tizing simplicity and feasibility. [1] However, sub-
sequent evaluations have highlighted its limited
sensitivity. Serafim et al. demonstrated that gQSOFA
has higher specificity but lower sensitivity com-
pared to SOFA, meaning it may miss some high-
risk patients when used alone.16In surgical set-
tings, where rapid deterioration due to source pa-
thology is common, reliance solely on qSOFA may
underestimate severity.

Detailed Parameter-Wise Comparative Analysis
with Previous Literature: A granular comparison of
individual parameters enhances interpretive depth
and contextual validity.
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Overall Mortality in Surgical Sepsis: The overall
in-hospital mortality in this cohort was 12%. ICU-
focused severe sepsis cohorts historically report
mortality between 20-35%. [10,13] Kaukonen et
al. documented persistent mortality in severe sepsis
despite temporal improvements. [10] Stevenson et
al. similarly demonstrated declining yet substantial
mortality across two decades. [13] Global epidemi-
ological analyses highlight significant heterogenei-
ty in sepsis mortality depending on case severity
and healthcare infrastructure. [2] Therefore, the
mortality observed in this surgical cohort is epide-
miologically plausible.

Sex Distribution and Outcome Patterns: Male pre-
dominance (70%) observed in this cohort aligns
with international epidemiologic trends. Fleisch-
mann et al. reported consistent male overrepresen-
tation in sepsis incidence. [8] Biologically, sex
hormones influence immune response modulation.
Testosterone has been associated with relative im-
munosuppression, whereas estrogen may enhance
immune competence. [9] Although all deaths oc-
curred among male patients in this dataset, interpre-
tation must consider the modest sample size. Nev-
ertheless, the observed pattern mirrors broader
population-level data.

Age Distribution and Mortality: The highest mor-
tality (25%) occurred in the 51-60-year age group.
Age is a well-established predictor of adverse out-
comes in sepsis. [10—12] Martin et al. demonstrated
exponential increases in sepsis incidence and mor-
tality with advancing age. [11] Opal et al. discussed
immunosenescence and diminished physiologic
reserve contributing to poor outcomes in elderly
patients. [12]

Although mortality in the >60 group was lower
(7.7%), this likely reflects cohort distribution rather
than contradiction of established epidemiology.
Overall, the dataset remains biologically coherent
with age-dependent vulnerability described in liter-
ature.

SOFA Score and Mortality Gradient: SOFA >8
demonstrated the most distinct mortality gradient
(33.3% vs 2.9%). This supports the Sepsis-3 prin-
ciple that organ dysfunction severity drives mortali-
ty. [1] Vincent et al., in the original SOFA descrip-
tion, demonstrated strong association between in-
creasing SOFA scores and mortality risk. Subse-
quent validation by Seymour et al. and Raith et al.
reaffirmed its predictive superiority in ICU cohorts.
[6,14] The steep gradient observed in this surgical
population confirms that organ dysfunction burden
remains the most powerful determinant of outcome,
even outside purely medical ICU settings.

gSOFA in Surgical Sepsis: qSOFA >2 showed
28.6% mortality vs 5.6% in lower categories. While
this demonstrates clear discrimination, the magni-
tude is less pronounced than SOFA. Meta-analytic
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data indicate that qSOFA performs best as a rule-in
tool but may lack sensitivity. [15] Raith et al. also
demonstrated inferior discrimination compared to
SOFA. [14] In surgical sepsis, where rapid hemo-
dynamic deterioration may occur due to intra-
abdominal pathology or necrotizing infection,
qSOFA may not capture evolving multi-organ dys-
function comprehensively. Therefore, qSOFA
should be viewed as an early alert rather than a
definitive prognostic instrument.

Performance of MEWS and NEWS in Predicting
Mortality MEWS: MEWS >5 demonstrated 30.8%
mortality vs 5.4% in lower categories. Subbe et al.
originally validated MEWS as a tool for identifying
deterioration in medical inpatients. [4] Although
not sepsis-specific, MEWS captures physiological
instability, which often accompanies systemic in-
fection. However, MEWS does not include oxygen
saturation parameters, potentially limiting sensitivi-
ty in respiratory-dominant sepsis.

NEWS: NEWS >6 demonstrated 33.3% mortality
vs 2.9%, one of the strongest gradients observed.
NEWS incorporates oxygen saturation and supple-
mental oxygen requirement, enhancing sensitivity
to respiratory compromise. [5] Smith et al. demon-
strated strong discriminatory performance of
NEWS for predicting mortality and ICU admission.
[16] Churpek et al. reported improved outcome
prediction with NEWS compared to older systems.
[17] A systematic review by Gerry et al. confirmed
the reliability of aggregated weighted early warning
scores in detecting deterioration. [18] In surgical
populations, postoperative patients may deteriorate
subtly before overt organ failure. Continuous ward-
based NEWS monitoring may facilitate earlier es-
calation compared to episodic evaluation. Howev-
er, NEWS measures physiological instability rather
than organ dysfunction severity. Therefore, NEWS
is best integrated as a surveillance tool, while SO-
FA remains the structured prognostic framework.

Clinical Implications and Integration into Surgical
Practice: The findings of the present study rein-
force the importance of structured physiological
scoring systems in the early recognition and prog-
nostication of surgical sepsis. Mortality in this co-
hort was strongly associated with higher SOFA,
NEWS, MEWS, and qSOFA categories, with the
most pronounced separation observed in SOFA >8
and NEWS >6 groups (33.3% mortality in both).

From a surgical standpoint, sepsis differs from
purely medical sepsis in that definitive manage-
ment frequently requires urgent source control.
Intra-abdominal sepsis, perforation peritonitis, ne-
crotizing soft tissue infections, and postoperative
anastomotic leaks demand timely surgical interven-
tion. Delayed operative management significantly
increases mortality. Sartelli et al. emphasized that
early source control combined with appropriate
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antimicrobial therapy remains the cornerstone of
surgical sepsis management. [19]

The Surviving Sepsis Campaign guidelines advo-
cate rapid recognition, early lactate measurement,
prompt broad-spectrum antibiotic administration,
and aggressive fluid resuscitation within the first
hour of suspected sepsis. [7] Risk stratification
tools such as SOFA and NEWS provide objective
frameworks to activate these bundles.

In the present study, the markedly lower mortality
observed in low-score groups (SOFA <8 and
NEWS <6: 2.9% mortality) suggests strong nega-
tive predictive capacity. This has important impli-
cations in resource-limited settings where ICU beds
and monitoring facilities are constrained. Struc-
tured scoring allows rational triage rather than sub-
jective assessment alone.

Furthermore, NEWS can function as a dynamic
ward-based surveillance instrument. Repeated
NEWS calculation may identify physiological dete-
rioration before irreversible multi-organ dysfunc-
tion occurs. Evidence supports that early detection
of clinical deterioration improves outcomes. [20]
Once deterioration is recognized, formal SOFA
calculation enables comprehensive severity as-
sessment and guides further escalation.

Conclusion

In this cohort of surgical patients with suspected
sepsis, increasing severity scores across SOFA,
NEWS, MEWS, and qSOFA were strongly associ-
ated with higher in-hospital mortality. Among
these, the SOFA score demonstrated the most pro-
nounced mortality gradient, confirming its utility as
a robust tool for severity assessment in surgical
sepsis. NEWS also showed excellent predictive
capability and may serve as an effective early de-
tection and monitoring instrument in surgical set-
tings.

The systematic incorporation of structured scoring
systems into clinical practice enables objective risk
stratification, facilitates timely escalation of care,
and supports improved clinical decision-making in
the management of surgical sepsis.
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