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sequential organ failure assessment (qSOFA) score. The study aimed
to compare the predictive accuracy of the quick Sequential Organ
Failure Assessment (qSOFA) score and lactate-enhanced qSOFA
(LgSOFA) score for in-hospital mortality among patients presenting
with intra-abdominal sepsis to the emergency department.

Methods: A prospective comparative study was conducted at
Kathmandu Medical College Teaching Hospital, Nepal, from January
1, 2023, to December 31, 2023. Patients with intra-abdominal
infection presenting with features of sepsis or septic shock were
included. After obtaining ethical clearance (reference number:
0403202006), data on qSOFA and LgSOFA scores were collected using
a standardized proforma, and outcomes were recorded. Statistical
analysis was performed using SPSS version 26. Continuous variables
were compared using the Student's t-test, categorical variables
using the Chi-square test, and Receiver Operating Characteristic
(ROC) curve analysis was performed to determine discriminative
ability. Youden's Index was used to identify the optimal cut-off value
for mortality prediction.

Results: A total of 114 patients who were diagnosed with intra-
abdominal sepsis meeting the inclusion criteria were analysed.
The mortality rate was 22.8% (n=26). The LqSOFA score presented
the most significant discrimination with an area under the receiver
operating characteristic curve (AUROC) of 0.664 (95% CI: 0.53-0.79)
higher than the AUROC of the gSOFA, AUROC 0.575 (95% CI: 0.43-
0.71). The addition of lactate threshold identified higher proportion
of patients at risk of mortality.

Conclusion: This study suggests that LqSOFA score is a better
predictor of mortality than the gSOFA score alone in patients with
intra-abdominal sepsis.
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BACKGROUND

bdominal sepsis leading to septic shock is

a significant surgical condition frequently
practice,

necessitating intensive care unit (ICU) admission [1].

encountered in  clinical often
Septic shock arises from a systemic inflammatory response
to microbial infection, resulting in hypotension despite
fluid resuscitation, potentially leading to multiple organ
dysfunction and death [1,2,3]. Despite advancements, a
definitive diagnostic test for sepsis remains elusive, posing
challenges in clinical practice [4]. Initially sequential
organ failure assessment (SOFA) score was developed, but
its complexity prompted the introduction of quick SOFA
(qSOFA) for rapid assessment [5]. The qSOFA score,
though useful, has limitations in sensitivity, particularly
for abdominal sepsis where altered mental status is less
common [6,7]. Addition of serum lactate to gSOFA score
called LqSOFA enhances sensitivity for predicting adverse
sepsis outcomes [6,7]. Hence, this study aimed to compare
the qSOFA score with LqSOFA to predict the outcome
of patients with intra-abdominal sepsis, potentially
enhancing diagnostic precision and patient outcomes in in
the context of the Nepalese population.

METHODS

prospective analytical comparative cross sectional

study was conducted on patients with intra-

abdominal infection with sepsis or septic shock at
Department of Surgery, Kathmandu Medical College and
Teaching Hospital (KMCTH), Sinamangal, Kathmandu,
Nepal between January 1, 2023, to December 31, 2023.
Ethical clearance was obtained from the Institutional
Review Committee of KMCTH (reference number:
0403202006). All patients with intra-abdominal infection
with features of sepsis or septic shock who presented
at the emergency and all post-operative patients with
similar features were included in the study after obtaining
informed consent. The patients who denied consent to
participate in the study were excluded. Non-probability
convenience sampling method was used. The sample size
was calculated using the methods of Buderer et al [8]:

TP + EN = 72 x Sensitivity (1-Sensitivity)

W2
TP + FN = 72 (3.84)2 *0.96 * (1 -~ 0.96) _ 14
(0.1

TN + FP = 72 x Sensitivity (1-Sensitivity)
W2

TN + FP = 72 x (3:84)> * 0.87 * (1 - 0.87) _ 43 43
(0.1)%

Where,

TP: True positive, TN: True negative, FP: False positive,
EN: False negative, W= margin of error= 10%

Z, the normal distribution value, is set to 3.84
Sensitivity and specificity taken from previous study [9].

Sensitivity = 96% = 0.96, 1-Sensitivity = 0.04, Specificity =
87% = 0.87, 1-Specificity = 0.13

Prevalence = 27% = 0.27 (Prevalence of sepsis) [10]

Now, N required for sensitivity and N required for
specificity:

o N required for sensitivity
TP+EN _ 1474 _s459
p 0.27

o N required for specificity

TN +FP — 43.43 =59.49
1-P 0.73

Total required sample size = 54.59 + 59.49 ~ 114

The qSOFA components (respiratory rate > 22/min,
systolic blood pressure < 100 mmHg, and Glasgow Coma
Scale < 15) and serum lactate levels were measured at the
time of admission to the emergency department, prior to
initiation of resuscitation or antibiotic therapy. Patients
were subsequently managed according to standard
institutional protocols and followed until discharge or death
Potential confounding factors, such as comorbidities, ASA
grade, abdominal pathology, and type of management,
were expected to affect both qSOFA and LqSOFA scores
similarly. Therefore, their inclusion or exclusion would
not alter the primary comparison between the two scoring
systems, and separate adjustment for these variables
was not performed in this study. The LqSOFA score
was calculated by incorporating serum lactate into the
conventional gSOFA score (<2 mmol/L = 0, 2-4 mmol/L
=1, >4 mmol/L = 2). Patients were not stratified into mild,
moderate, or severe categories based on lactate levels, as
this was beyond the scope of the study. This approach
allowed consistent use of the scoring system and focused
the analysis specifically on comparing the ability of gSOFA
and LqSOFA to predict in-hospital mortality.

The data was entered and analyzed in SPSS 26 version.
Data were analyzed using IBM SPSS Statistics version26.
Continuous variables were expressed as mean + standard
deviation, categorical variables as frequencies and
percentages. Inter-group comparisons were performed
using the Student’s t-test. Diagnostic performance of
the qSOFA and LqSOFA scores for mortality prediction
was assessed through Receiver Operating Characteristic
(ROC) curve analysis, with computation of Area Under

the Curve (AUC) and 95% Confidence Intervals (CI). The
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Youden Index (J = Sensitivity + Specificity — 1) was used to
determine the optimal cut-off providing the best trade-oft
between sensitivity and specificity.

RESULTS

his study included 114 patients admitted to the

surgery department with intra-abdominal sepsis

over a duration of one year. Among this cohort,
there was a male preponderance, with 60.52% (n=69)
compared to 39.47% (n=45) female patients. The mean age
of all patients was 47.53+15.57 years (male =. 47.67+16.32
years and female= 47.30+14.62 years). The recorded
mortality this study was 22.8% (n =26), out of which
14.03% (n=16) female and 8.77% (n=10) were male. The
median post-operative hospital stay was 7 days. The mean
lactate was found to be 2.44mmol/L. The other baseline
details of the data are listed in table 1.
Table 1: Baseline characteristics

Parameters Mean 221?3:‘;
Temperature (°F) 99.46 1.94
Heart rate (bpm) 97.37 23.50
Respiratory rate (bpm) 22.46 7.54
Systolic pressure (mmHg) 110.61 21.21
Diastolic Pressure (mmHg) 69.60 13.36
SPO2 (%) 94.97 4.90
Lactate (mmol/L) 2.44 1.80

The LqSOFA  score  demonstrated  substantial

discrimination in predicting mortality, with an Area Under
the Receiver Operating Characteristic (AUROC) curve of
0.664 with a standard error of 0.065. The 95% Confidence
Interval for this AUROC is between 0.53 and 0.79. The
AUROC of qSOFA score was 0.575 with a standard error
of 0.072 (Figure 1). The LqSOFA score had a higher
AUROC (0.664) compared to the gSOFA score (0.575).
This indicates that the LgSOFA score was more effective
in predicting mortality in these patients compared to the
qSOFA score (Figure 1, Table 2).

ROC Curve
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Figure 1: Receiver Operating Characteristic (AUROC)
curve for LqSOFA and qSOFA score.

Table 2: Area under the curve values for LgSOFA and
qSOFA

Test Result Area Asymptotic 95%
Variable(s) Confidence Interval
Lower Upper
Bound Bound
Lgsofa_score 0.664 0.536 0.793
qSOFA score 0.575 0.433 0.716

The optimal diagnostic threshold, determined using
the Youden Index, was LqSOFA > 2 (cut-off 1.5). This
point yielded the best balance between sensitivity and
specificity, confirming that inclusion of lactate > 2 mmol/L
meaningfully enhances predictive performance (Table 3).

Table 3: Youden index of LqSOFA and qSOFA at
different

Score Cut-off Equivalent Sensiti  Specifi Youden
Value Score (2)  vity (%) city (%) Index
LqSOFA >0.5 1 90.5 26.1 0.166
>1.5 2 76.2 48.9 0.251
=25 3 38.1 78.3 0.164
=35 4 19.0 97.8 0.168
qSOFA >0.5 1 71.4 33.7 0.051
>1.5 2 47.6 69.6 0.172
>3.0 3 0.0 100.0 0.000
DISCUSSION

ccording to the Third International Consensus

report, sepsis is defined as life-threatening

organ dysfunction that develops as a result of
an impaired host response to infection [7]. In some
studies, the mortality rate associated with sepsis has been
documented to reach as high as 24% [11]. In our study,
the mortality rate was 22.8%. Septic shock, a subset of
sepsis, advances with profound circulatory, cellular, and
metabolic abnormalities, heightening the risk of mortality
[7]. Severe sepsis is characterized by the presence of sepsis
along with sepsis-induced organ dysfunction or tissue
hypoperfusion [4]. It ranks as the tenth most frequent
cause of death worldwide and stands as the primary cause
of death in individuals with infections, particularly when
sepsis is not promptly recognized and treated [11].

Sepsis risk factors encompass advanced age, comorbidity
(like diabetes, kidney or respiratory disease), infection
source, infection location (e.g., hospital-acquired),
and the patients care unit (such as ICU or emergency
department) [7]. The prevalence of severe sepsis is notably
high among the elderly, with over half of sepsis patients
being over 65 years old. Additionally, a majority of sepsis
cases involve at least one chronic disease [7]. Esper et al.

reported that males and non-white races are at higher risk
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of sepsis, other epidemiological studies and randomized
controlled trials have also noted a higher occurrence of
sepsis among males [12]. In our study, the mean age was
47.53+15.57 years, and 60.52% (n=69) of the patients were
male, indicating a preponderance of males over females.
A previous retrospective study conducted by Toker et al.
reported that the median value of hospital stay was 5.72
days [7]. In contrast, the median hospital stay in our study
was 7 days.

Identifying individuals at an elevated risk of mortality in
sepsis canlead to amore effective formulation of therapeutic
approaches, encompassing investigation, monitoring, and
intensive treatments [11]. In recent years, researchers have
introduced effective evaluation methods, like the sequential
organ failure assessment (SOFA) score, known for its
high accuracy and widespread adoption [11]. However,
the SOFA score involves time-consuming laboratory
testing parameters [12]. To address this, various rapid
and straightforward emergency department (ED) scoring
systems, such as qSOFA, systemic inflammatory response
syndrome (SIRS) criterion, modified early warning score
(MEWS), and mortality in emergency department sepsis
(MEDS), have been employed to predict mortality in
patients admitted to EDs across diverse situations [11, 12].
According to recent studies, the combination of bedside
lactate and qSOFA, known as the LqSOFA, is a valuable and
swift predictor of mortality in sepsis patients [13]. Lactate
has been consistently employed as a dependable indicator
for anaerobic metabolism, and consequently, of tissue
hypoperfusion in cases of sepsis [13]. A survival analysis
was performed to assess the prognostic significance of
lactate levels [11]. The findings revealed that patients
with lower lactate levels exhibited superior short-term
and long-term survival outcomes [11]. Conversely, those
with elevated lactate levels demonstrated higher rates of
mortality, including 30-day, 90-day, 1-year, and in-hospital
mortality [11].

Shetty et al., in a cohort of 12,555 sepsis cases, reported
that adding a lactate threshold >2 mmol/L to form the

LqSOFA score (>2) increased sensitivity for detecting
adverse outcomes to 65.5%. The AUCs for LqSOFA and
qSOFA were 0.687 and 0.676, respectively, with LqSOFA
demonstrating significantly better predictive performance
and suitability for Sepsis-3 screening. [13]. Lopez-Izquierdo
et al. reported that the predictive power of the gSOFA scale
to discriminate the presence of sepsis was evidenced by an
AUC of the ROC curve of 0.757 (95% CI: 0.65-0.81) and
LqSOFA reached 0.784 (95% CI: 0.72-0.84) [14]. Seymour
et al. reported that as per the Kaiser Permanente Northern
California (KPNC) data, incorporating serum lactate levels
of 2.0 mmol/L or higher into qSOFA (modified to a 4-point
score with an additional point for elevated serum lactate)
significantly altered the predictive accuracy of qSOFA
[15]. The area under the receiver operating characteristic
curve (AUROC) with lactate was 0.80 (95% CI, 0.79-
0.81), compared to AUROC without lactate at 0.79 (95%
CI, 0.78-0.80), with a statistically significant difference
(P < 0.001) [15]. Our study revealed comparable results;
the LgSOFA score demonstrated notable discrimination
with an AUROC of 0.664 (95% CI: 0.53-0.79). Moreover,
the AUROC for hospital mortality with the LqSOFA score
surpassed that of qSOFA, standing at 0.575 (95% CI: 0.43-
0.71).

A drawback of this research is its limited sample size and
the fact that it is a single-center study, preventing the
generalization of the findings.

CONCLUSIONS

his study demonstrates that the combined qSOFA

and serum lactate score (LqSOFA) provides

superior predictive accuracy for mortality in
patients presenting with intra-abdominal sepsis compared
to the qSOFA score alone. Measurement of serum
lactate at admission alongside qSOFA enables better risk
stratification, facilitating timely identification of patients at
higher risk of adverse outcomes. Thus, the LgSOFA score
is a valuable, rapid bedside tool that enhances clinical
decision-making in emergency surgical settings.
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