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Abstract

Acute Respiratory Distress Syndrome (ARDS) presents a critical challenge in intensive care, with
elevated mortality rates exacerbated by perioperative instability during general anesthesia. This
experimental observational study investigates the correlation between perioperative arterial blood
gases (ABQG) and intensive care unit (ICU) mortality in ARDS patients undergoing surgery under
general anesthesia. A total of 200 adult ARDS patients were enrolled and divided based on ICU
outcomes: survivors (n=124) and non-survivors (n=76). ABG parameters including PaO-, PaCO.,
pH, and PaO-/FiO: (P/F) ratio were recorded intraoperatively and postoperatively within the first
6 hours. The study revealed significantly lower mean postoperative PaO: (68.2 £ 14.3 mmHg vs.
82.5 £ 11.8 mmHg, p<0.001) and P/F ratio (148.5 £ 28.4 vs. 191.3 &+ 32.1, p<0.001) among non-
survivors. Elevated PaCO: (54.7 £ 10.2 mmHg vs. 45.1 £ 9.5 mmHg, p<0.001) and acidosis (pH
7.27 £ 0.08 vs. 7.34 £ 0.06, p<0.001) were strongly associated with ICU mortality. Multivariate
analysis identified postoperative PaO. <70 mmHg and PaCO: >50 mmHg as independent
predictors of mortality. These findings highlight the prognostic significance of ABG monitoring
in perioperative ARDS management and emphasize the need for targeted ventilation strategies
during anesthesia. The study provides a data-driven basis for optimizing perioperative care and

reducing mortality in this high-risk group.
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Introduction

Acute Respiratory Distress Syndrome (ARDS) remains a life-threatening pulmonary condition
characterized by rapid onset of widespread inflammation in the lungs, resulting in impaired gas
exchange and refractory hypoxemia. Despite advances in critical care and mechanical ventilation,
ARDS continues to carry significant morbidity and mortality, particularly in patients requiring
surgical intervention under general anesthesia. The pathophysiological complexities of ARDS,
including alveolar flooding, surfactant dysfunction, and ventilation-perfusion mismatch, make
perioperative management particularly precarious. General anesthesia, with its associated effects
on respiratory drive, diaphragmatic tone, and ventilation mechanics, further compounds the risks

faced by these patients during and after surgery.1-4

The prognostic utility of arterial blood gas (ABG) parameters in ARDS has long been
acknowledged, especially in assessing oxygenation and ventilation adequacy. Parameters such as
partial pressure of oxygen (Pa0O.), partial pressure of carbon dioxide (PaCO:), blood pH, and the
Pa0O-/FiO: (P/F) ratio are routinely used to classify ARDS severity and guide ventilatory support.
However, while these metrics are vital in the initial diagnosis and ICU management of ARDS,
their role in predicting postoperative outcomes, particularly mortality in ICU settings following
general anesthesia, remains insufficiently elucidated. The dynamic shifts in ABG values during
and after anesthesia may reflect deeper physiologic stress and could serve as early markers for

adverse outcomes.5-8

Recent literature has emphasized the influence of intraoperative ventilation strategies on
postoperative pulmonary complications in ARDS patients. Factors such as tidal volume, positive
end-expiratory pressure (PEEP), and permissive hypercapnia have been variably associated with
either protection or deterioration of lung function. Nevertheless, the correlation between these
ventilatory variables and ABG trends in predicting ICU mortality postoperatively has not been
thoroughly investigated. The potential for ABG parameters to serve as real-time indicators of
surgical tolerance and postoperative trajectory presents a critical gap in perioperative care that

deserves further exploration.§-10
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Mortality in ARDS patients undergoing surgery is influenced by a combination of pre-existing
lung injury, systemic inflammation, and intraoperative insults. In this context, ABG trends can
offer insight into the adequacy of perioperative ventilation and tissue oxygenation, both of which
are modifiable risk factors. Importantly, deviations in ABG values may precede overt clinical
deterioration, providing an opportunity for early intervention. Identifying specific ABG thresholds
associated with increased mortality risk may guide intraoperative anesthetic management and

postoperative monitoring intensity.

This study aims to explore the correlation between perioperative ABG parameters and ICU
mortality in ARDS patients undergoing general anesthesia. By stratifying outcomes based on
survivor status and comparing intraoperative and early postoperative ABG results, the study seeks
to identify thresholds and trends predictive of poor outcomes. Additionally, it assesses whether
early deviations in gas exchange markers can independently predict ICU mortality. This
knowledge may allow anesthesiologists and intensivists to personalize ventilation strategies and

optimize outcomes in this vulnerable population.

Furthermore, the study contributes to the growing emphasis on precision perioperative medicine
by integrating ABG analytics into risk prediction models. While previous studies have explored
ABG in the context of ARDS diagnosis and ICU management, this investigation uniquely focuses
on the perioperative period—a time often marked by physiologic volatility. The integration of gas
exchange data into postoperative mortality prediction tools has the potential to revolutionize risk

assessment and therapeutic interventions in ARDS care.

Methodology

This observational, prospective cohort study was conducted Ittefaq Hospital Trust in a tertiary
ICU over a 12-month period involving adult patients diagnosed with moderate-to-severe ARDS
undergoing elective or emergency surgeries under general anesthesia. Sample size was calculated
using Epi Info software, assuming a two-tailed alpha of 0.05, power of 80%, and an expected effect
size (Cohen’s d) of 0.5 for PaO: difference between survivors and non-survivors, with an estimated
35% ICU mortality based on institutional data. The final sample included 200 patients. Inclusion

criteria comprised patients aged 18—70 years with Berlin criteria-defined ARDS, requiring
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mechanical ventilation and undergoing general anesthesia for non-cardiothoracic surgeries.
Exclusion criteria included pre-existing severe metabolic acidosis (pH <7.2), chronic obstructive
pulmonary disease, pregnancy, or do-not-resuscitate orders. All patients received standardized
anesthesia protocols with lung-protective ventilation (tidal volume 6—8 mL/kg ideal body weight).
ABG measurements were obtained at induction, end of surgery, and 6 hours postoperatively.
Parameters recorded included PaO., PaCO., pH, bicarbonate, base excess, and P/F ratio. Patients
were followed until ICU discharge or death. Verbal consent was obtained from patients or legal
surrogates. ICU outcomes were recorded, and statistical analysis performed using SPSS v26.
Independent t-tests, chi-square tests, and logistic regression identified ABG parameters
significantly associated with ICU mortality. A p-value <0.05 was considered statistically

significant.
Results

Table 1: Demographic and Clinical Characteristics

Variable Survivors (n=124)|Non-survivors (n=76)|p-value
Mean Age (years) 513+11.4 54.1+10.8 0.07
Male (%) 73 (58.9%) 42 (55.3%) 0.64
APACHE II Score 16.4+£4.2 20.8+5.1 <0.001*
Emergency surgery (%) (|45 (36.3%) 39 (51.3%) 0.04*
Ventilation duration (days)||6.1 £2.3 84+3.1 <0.001*

Non-survivors had significantly higher severity scores and longer ventilation.

Table 2: Perioperative Arterial Blood Gas Parameters

ABG Parameter (Post-op)||Survivors (n=124)|Non-survivors (n=76)||p-value
PaO: (mmHg) 82.5+11.8 68.2+14.3 <0.001*
PaCO. (mmHg) 45.1+£9.5 54.7+10.2 <0.001*
pH 7.34 +0.06 7.27 £0.08 <0.001*
P/F ratio 191.3 +£32.1 148.5+28.4 <0.001*
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Significant ABG derangements were observed in non-survivors.

Table 3: Multivariate Predictors of ICU Mortality (Logistic Regression)

Variable Odds Ratio (95% CI) p-value
Post-op PaO. <70 mmHg 3.12 (1.75-5.57) <0.001*
Post-op PaCO: >50 mmHg 2.68 (1.42-4.96) 0.002*

pH <7.30 2.91 (1.60-5.28) <0.001*
APACHE 11 >18 3.47 (1.89-6.37) <0.001*

Postoperative ABG markers were independent predictors of ICU mortality.

Discussion

This study provides compelling evidence linking perioperative arterial blood gas abnormalities
with ICU mortality in ARDS patients undergoing general anesthesia. The findings demonstrate
that lower PaO., elevated PaCO., and acidosis within the first 6 hours postoperatively are
significantly associated with poor outcomes. These results reinforce the importance of vigilant
ABG monitoring during the perioperative period as a predictive tool for clinical deterioration.11-

13

The observed hypoxemia among non-survivors highlights the inadequacy of oxygenation post-
anesthesia in severely injured lungs. PaO. <70 mmHg was identified as an independent predictor
of mortality, underscoring the limited pulmonary reserve and impaired diffusion capacity in these
patients. The P/F ratio, which remained below 150 in non-survivors, confirms persistent severe

ARDS and correlates with previously established mortality thresholds.14-16

Hypercapnia was also significantly associated with adverse outcomes. Although permissive
hypercapnia is an accepted strategy in lung-protective ventilation, excessive CO: levels can
exacerbate acidosis and impair cardiac performance. The mean PaCO. among non-survivors
exceeded 54 mmHg, suggesting that uncontrolled hypercapnia may contribute to hemodynamic

instability and organ dysfunction postoperatively.18-20
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Acidosis emerged as a critical factor, with pH values <7.30 significantly associated with mortality.
This metabolic derangement may reflect inadequate ventilation, tissue hypoperfusion, or
underlying sepsis. Correction of acidosis through ventilatory adjustments and hemodynamic

optimization should be prioritized in high-risk surgical ARDS patients.

The higher APACHE II scores and greater need for emergency surgeries in non-survivors further
contextualize the severity of illness. These factors, combined with ABG abnormalities, offer a
multidimensional risk profile. Integrating ABG trends into ICU risk models may enhance

predictive accuracy and inform therapeutic decisions.

Importantly, this study supports a shift toward individualized ventilation strategies guided by
perioperative ABG analysis. Timely identification of deranged gas exchange may prompt changes
in ventilator settings, use of adjunctive therapies such as recruitment maneuvers or prone
positioning, and escalation of monitoring. Early interventions may reduce the trajectory toward

irreversible respiratory failure.

Finally, this study’s implications extend to the design of perioperative protocols. Standardized
ABG thresholds could be integrated into anesthesia workflows, triggering alerts for aggressive
postoperative support. Such data-driven approaches would refine triage, improve outcomes, and

reduce mortality in high-risk surgical ARDS cohorts.

Conclusion

Perioperative arterial blood gas derangements, particularly hypoxemia, hypercapnia, and acidosis,
are significantly associated with ICU mortality in ARDS patients under general anesthesia. This
study fills a critical knowledge gap by identifying ABG thresholds predictive of poor outcomes
and suggests the need for perioperative ABG-guided risk stratification and management. Future

research should explore protocol-based interventions driven by early ABG trends.
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