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Abstract: Gastrointestinal perforation is a life-threatening surgical emergency associated with significant morbidity and mortality. Early risk
stratification is essential for optimizing perioperative management and improving outcomes. Lactate levels are a biomarker of tissue hypoxia and
perfusion, and their clearance postoperatively may help predict in-hospital mortality. Objective: The objective of this study is to evaluate the prognostic
significance of preoperative and postoperative lactate levels and lactate clearance in predicting in-hospital mortality following surgery for
gastrointestinal perforation Methods: After the ethical approval from the institutional review board, this retrospective observational study was
conducted at Department of general surgery in Dr Ruth KM PFAO civil hospital Karachi, from 1st October 2024 to 30th December 2024.Through
non-probability consecutive sampling, 100 patients aged 18 and above, both genders, undergoing emergency surgery for gastrointestinal perforation,
and availability of preoperative and postoperative lactate measurements. Results: Survivors had a significantly lower preoperative lactate level (3.17
+ 1.7 mmol/L) compared to non-survivors (6.7 £ 1.9 mmol/L), p < 0.0001. Similarly, postoperative lactate levels were markedly lower in survivors (2.6
+ 0.8 mmol/L) than in non-survivors (6.8 £ 2.3 mmol/L), also with a p-value < 0.0001. The area under the curve (AUC) for preoperative lactate was
0.905 (95% Cl: 0.843-0.967, p <0.0001), while postoperative lactate had an AUC of 1.0 (95% CI: 1.0-1.0, p < 0.0001), indicating perfect predictive
ability. Conclusion: Hospital mortality rates of patients undergoing gastrointestinal perforation surgeries can best be predicted through lactate
assessments performed before and after surgery.
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Introduction

Gastrointestinal (GI) perforation requires urgent surgery since the
condition results in high mortality rates. The mortality rates for critically
ill patients with GI perforation-induced peritonitis fall between 15% and
33% according to available research studies (1). Medical professionals
need exact, timely prognostic assessments to maximize patient success
while making appropriate treatment choices and properly distribute
healthcare funds. Lactate measurement in serum has become a vital
diagnostic indicator for clinical purposes. During tissue hypoxia and
systemic stress situations with sepsis and septic shock from Gl
perforations, the body produces lactate as a waste product from anaerobic
metabolism, which builds up in bloodstream concentrations (2, 3).
Medical research demonstrates that elevated patient lactate measurements
lead to higher mortality figures throughout multiple clinical environments
(4). The blood test results show that emergency patients with lactate levels
above 4.0 mmol/L face poor health outcomes no matter what their
infection status is (5). The surgical management of GI perforations uses
preoperative and postoperative lactate measurements and clearance rates
to predict patient outcomes. The retrospective cohort study analyzed
patients who experienced Gl perforation from 2013 to 2017. Among these
patients, 16.3% passed away from hospital-based fatalities. Patients who
died within the hospital setting showed higher preoperative lactate
measurement results with 6.3 £ 5.1 mmol/L compared to survivors who
had 3.5 £ 3.2 mmol/L. The mortality group displayed higher postoperative
lactate measurements at 7.9 + 4.9 mmol/L than the survivors who
maintained levels at 3.6 * 3.0 mmol/L. Post-operative lactate
measurement showed more substantial independence from other variables
as a predictor of hospital death according to area under curve (AUC)

analysis which produced a value of 0.781 (6). It proved better than
preoperative lactate levels or clearance rates as a prognostic tool. The
assessment of postoperative lactate levels represents an effective way to
forecast clinical results after Gl perforation surgery. Postoperative
medical interventions need aggressive treatment strategies when lactate
concentration remains elevated because it indicates continued tissue
hypoxia and suboptimal resuscitation or ongoing septic state.
Perioperative care protocols should include regular lactate monitoring
because this practice allows clinicians to find high-risk patients early and
start life-saving therapies to decrease mortality from this fatal illness (7).
The objective of this study is to evaluate the prognostic significance of
preoperative and postoperative lactate levels and lactate clearance in
predicting in-hospital mortality following surgery for gastrointestinal
perforation.

Methodology

After the ethical approval from the institutional review board, this
retrospective observational study was conducted at the Department of
General Surgery in Dr Ruth KM PFAO Civil Hospital Karachi, from 1st
October 2024 to 30th December 2024. Through non-probability
consecutive sampling, 100 patients aged 18 and above, both genders,
undergoing emergency surgery for gastrointestinal perforation, and
availability of preoperative and postoperative lactate measurements.
Patients with incomplete lactate data or lost to follow-up before
postoperative assessment, and those with chronic liver disease or
metabolic disorders affecting lactate metabolism were excluded from the
present study. Gl perforation patients were evaluated through clinical
examination, imaging modalities, and intraoperative tests. After the
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informed consent from the recruited patients, personal and medical
information of patients with GI perforation along with their surgical
Lactate Clearance (%) = Pre-op Lactate — Post-op Lactate x 100
Pre-op Lactate

interventions and clinical outcomes were documented. Doctors measured
blood lactate content right before surgery within two hours and later
during the first six hours of the post-operative period. The formula used
to determine lactate clearance featured the following structure:

The research divided participants into groups of hospital survivors who
received discharge and patients who passed away before hospital release.
Data were analyzed using SPSS version 26. Continuous variables were
presented as mean with standard deviation (SD) for statistical comparison
using independent t-tests. The chi-square method analyzed all categorical
data points. Mortality risk analysis based on lactate levels required
Pearson or Spearman correlation tests. ROC testing helped identify proper
lactate threshold measurements for predicting mortality outcomes.
Statistical significance required p values less than 0.05 for the study.

Results

The study included 100 patients with a mean age of 52.87 + 21.9 years.
The gender distribution showed a higher proportion of males (56%)
compared to females (44%) (Table 1).

Regarding the lactate profile, the mean preoperative lactate level was 5.4
+ 2.56 mmol/L, while the postoperative lactate level was slightly lower at
5.2 + 2.7 mmol/L. The mean lactate clearance was 1.45 + 30.11%,
indicating a wide variation in lactate reduction among patients (Table 2).
Out of 100 patients included in the study, 63 (63%) did not survive, while
37 (37%) survived and were discharged from the hospital.

A comparison of lactate levels between survivors and non-survivors
revealed significant differences. Survivors had a significantly lower
preoperative lactate level (3.17 + 1.7 mmol/L) compared to non-survivors
(6.7 £ 1.9 mmol/L), p < 0.0001. Similarly, postoperative lactate levels
were markedly lower in survivors (2.6 £ 0.8 mmol/L) than in non-
survivors (6.8 + 2.3 mmol/L), also with a p-value < 0.0001. Lactate
clearance was higher in survivors (3.8 + 31.3%) compared to non-
survivors (-4.5 £ 29.2%), but the difference was not statistically
significant (p = 0.097) (Table 3).

Pearson correlation analysis demonstrated a strong positive correlation
between preoperative lactate and mortality (r =0.723, p <0.0001), as well
as between postoperative lactate and mortality (r = 0.68, p < 0.0001).
However, the correlation between lactate clearance and mortality was
weak (r = -0.135, p = 0.18), suggesting that lactate clearance alone may
not be a strong predictor of mortality (Table 4).

ROC curve analysis further supported the predictive value of lactate
levels. The area under the curve (AUC) for preoperative lactate was 0.905
(95% CI: 0.843-0.967, p < 0.0001) (Figure 1), while postoperative lactate
had an AUC of 1.0 (95% CI: 1.0-1.0, p < 0.0001), indicating perfect
predictive ability (Figure 2). In contrast, lactate clearance had a lower
AUC of 0.416 (95% CI: 0.298-0.534, p = 0.164), reinforcing its limited
prognostic value (Table 5) (Figure 3).

These findings highlight that both preoperative and postoperative lactate
levels are strong predictors of in-hospital mortality in patients undergoing
surgery for gastrointestinal perforation, with postoperative lactate being
the most accurate predictor.

Table 1: Demographic Profile
Variables
Age
Gender
Male
Female

HOSPITAL MORTALITY

No
37%

Yes
63%

Figure 1: Hospital mortality in study population
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Figure 2: Pre Lactate vs. Mortality ROC curve
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Figure 3: Post Lactate vs. Mortality ROC curve

ROC Curve

Sensitivity

1 - Specificity
Figure 4: Lactate clearance vs. Mortality ROC Curve

Mean and Frequency (n=100)
52.87+21.9

56 (56%)
44 (44%)

49



Biol. Clin. Sci. Res. J., Volume 6(2), 2025: 1561

Jokhio et al., (2025)

Table 2: Lactate profile
Variables

Post-op Lactate (mmol/L)
Lactate Clearance (%)

Table 3: Lactate profile of survivors and non-survivors
Variables

Pre-op Lactate (mmol/L) 3.17+1.7
Post-op Lactate (mmol/L) 2.6+0.8
Lactate Clearance (%) 3.8+31.3

Table 4: Pearson correlation of lactate profile with mortality
Variables
Pre Lactate vs. Mortality
Post Lactate vs. Mortality
Lactate level vs. Mortality

Table 5: ROC curve analysis of lactate profile in predicting Mortality

Variables AUC Lower Limit
Pre Lactate vs. Mortality 0.905
Post Lactate vs. Mortality 1
Lactate level vs. Mortality 0.416

Discussion

Perioperative lactate measurement in patients undergoing gastrointestinal
(GI) perforation surgical intervention has received thorough research
analysis regarding its predictive importance. The presence of elevated
lactate levels, which indicate tissue hypoxia and anaerobic metabolism,
has proved to increase mortality risks across various critical conditions
such as sepsis and postoperative states (8). According to recent research,
the predictive power of preoperative and postoperative lactate tests and
lactate clearance are important for assessing mortality risk following
hospital admission in these patients (9). The research published by Kang
et al. (2022) showed that 16.3% of patients who received Gl perforation
surgery died within the hospital. Patients who died within the hospital had
preoperative lactate levels that averaged 6.3 + 5.1 mmol/L while survivors
maintained lower preoperative levels at 3.5 £ 3.2 mmol/L during the
study. The mortality group presented higher postoperative lactate levels
at 7.9 + 4.9 mmol/L compared to survivors with 3.6 £ 3.0 mmol/L.
Through multivariate analysis, postoperative lactate measurements
showed superior diagnostic potential regarding in-hospital mortality risk.
Their area under the curve value reached 0.771 above preoperative lactate
levels and postoperative lactate clearance trends (10). A total of 33.3%
mortality rate was reported by Jobin et al. (2019) during their study of 42
patients who required emergency colorectal perforation surgery.
Survivors who underwent emergency colorectal surgery had lower
postoperative arterial blood lactate levels at 23.8 + 12.7 mg/dL compared
to patients with mortality who measured 43.1 + 14.1 mg/dL. The results
of multivariate logistic regression analysis proved that high post-
operative lactate levels function as a risk factor for death among this
patient population (11). Research findings about lactate clearance as a
predictive marker are not entirely established. The study by Klemm et al.
showed lactate clearance performed better for survivors at —30.7 = 89.4%
versus —50.0 + 63.8% in non-survivors although this data was not
statistically significant (p = 0.096). The results indicate postoperative
lactate clearance might be less adequate than absolute lactate
measurements when predicting death outcomes (12). Research evidence
demonstrates that medical practitioners must evaluate perioperative

Survivors (N=37)

Pearson correlation

Mean+S. D

Pre-op Lactate (mmol/L)
5.242.7

1.45+30.11

Non-survivors (n=63) P Value
6.7+£1.9 <0.0001
6.8+2.3 <0.0001
-4.5+29.2 0.097
Significance
0.723 <0.0001
0.68 <0.0001
-0.135 0.18
Upper Limit P Value
0.843 0.967 <0.0001
1 1 <0.0001
0.298 0.534 0.164

lactate levels in patients undergoing Gl perforation surgery. The
measurement of lactate either before surgery or after surgery serves as
valuable prognostic information where postoperative levels specifically
connect to in-hospital mortality outcomes. The inclusion of regular lactate
tests during surgical operations can help discover high-risk patients before
they become unstable through proper care interventions (13).

Conclusion

According to this research, hospital mortality rates of patients undergoing
gastrointestinal perforation surgeries can best be predicted through lactate
assessments performed before and after surgery. Perioperative lactate
assessment, as a routine procedure, does not affect mortality numbers but
can enable medical staff to identify patients at high risk so they can initiate
appropriate interventions, resulting in better treatment results.
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