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Organ Function and Mortality Observed in Patients with Sepsis of Pulmonary Origin in Southeastern Mexico
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ABSTRACT

	
Background: Sepsis is one of the leading causes of hospital admission worldwide, with a mortality risk of 10-40%. In severe cases, organ dysfunction and mortality are common. Cases of sepsis of pulmonary origin are frequent in hospital settings.
Aim: To know the organic function and mortality observed in patients with sepsis of pulmonary origin in southeastern Mexico.
Methods: The study was descriptive and retrospective in patients of both sexes hospitalized between June and December 2023, aged 40-75 years, with a confirmed diagnosis of sepsis of pulmonary origin. Data were collected on clinical, hematological, and biochemical indicators, as well as observed mortality. Data were analyzed using SPSS version 25 statistical software.
Results: 230 clinical records were reviewed. Men represented 52.2%; The mean age was 66.1 ± 7.1 years. All patients presented with SOFA ≥ 2; C-reactive protein ≥ 0.3 (mg/L); erythrocyte sedimentation rate > 20 (mm/h); leukocytes > 10 (x 10³/mm³); oxygen saturation < 95 (%); and partial pressure of oxygen < 75 mmHg. 56.5% had Glasgow Coma Scale scores of 3-8; 91.3 % body temperature > 37 (°C); 69.6 % heart rate > 100 bpm; 13 % systolic blood pressure > 120 (mmHg); 39.1 % hemoglobin < 10 (g/dL); 52.2 % platelets < 150 (x 10³/mm³); 78.3 % bicarbonate < 22 (mEq/L); 39.1 % serum sodium < 135 (mEq/L). 52.2 % serum lactate > 1.5 (mmol/L); 87 % BUN > 25 (mg/dL); 69.6 % serum creatinine > 1.3 (mg/dL); 47.8 % ALT > 36 (U/L); 56.5 % AST > 33 (U/L); 39.1 % INR > 1.2; 73.9 % albumin < 3.4 (g/dL) ; and 87 % serum glucose > 110 (mg/dL). The observed mortality rate was 26.1%.
Conclusion: Impaired organ function is common in patients with sepsis of pulmonary origin in southeastern Mexico. The prevailing epidemiological context increases the risk of associated mortality. 
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1. INTRODUCTION

The immune system comprises a set of molecules, cells, and tissues designed to protect against agents that disrupt biochemical balance. Infectious agents in a susceptible host trigger the activation of various immunological mechanisms to neutralize them and maintain homeostasis (Arvaniti et al., 2022; Mirijello & Tosoni, 2020). 

Sepsis is a complication resulting from an unbalanced and abnormal immune response to an acute infectious process. This response activates pro- and anti-inflammatory mechanisms to help control the infection and promote the recovery of affected tissues and organs (Van der Poll et al., 2021; Zhang & Ning, 2021). Sepsis has been defined as a suspected or confirmed infectious process accompanied by systemic manifestations. The presence of organ dysfunction is characteristic of severe sepsis due to an inadequate host response to the infectious process (Hollenberg & Singer, 2021).

The systemic inflammatory response is characteristic of severe clinical lesions, manifesting as body temperature < 36 (°C) or > 38 (°C), heart rate > 90 bpm, respiratory rate > 20 per minute, and leukocytes < 4000 cells / µL or > 12000 cells / µL (Wang & Liu, 2023). The therapeutic approach to sepsis encompasses different aspects. One of the most important is achieving normal macro- and microhemodynamic levels. However, this is complicated by the presence of reduced intravascular volume, circulatory obstruction, and alterations in peripheral circulation. Therefore, the evaluation of variables associated with organ function is fundamental to reducing complications and mortality (Egi et al., 2021).

Sepsis is a leading cause of hospitalization worldwide, with a mortality rate of 10–40 %, primarily due to severe metabolic disturbances, highlighting the importance of timely diagnosis and treatment (Egi et al., 2021). It is estimated that 31 million people worldwide develop sepsis annually, of whom 19 % die (PAHO, 2024).

In Mexico, at least 140,000 hospital discharges associated with sepsis are recorded annually. An estimated 27 % will require admission to the Intensive Care Unit. The reported mortality rate is close to 30% (Gorordo et al., 2021). The national incidence rate is 30.8 per 10,000 discharges, and in the state of Yucatán, it is 46.6 per 10,000 discharges. The main cases of sepsis are origin in genitourinary tract and the lungs (CONAMED & PAHO, 2018). The epidemiological importance of sepsis necessitates studies to determine organ function and mortality observed in patients with sepsis of pulmonary origin in southeastern Mexico.

2. METHODOLOGY

The study was descriptive and retrospective in patients of both sexes hospitalized between June and December 2023, aged 40-75 years, with a confirmed diagnosis of sepsis of pulmonary origin. Medical records were reviewed to collect demographic data [age ≥ 18 years]; severity data [Glasgow Coma Scale; SOFA]; hemodynamic and clinics dates [body temperature (°C); heart rate (bpm); systolic blood pressure (mmHg); oxygen saturation (%); partial pressure of oxygen (mmHg)]; hematological data [hemoglobin (g/dL); leukocytes (x103 mm3); and platelets (x103 mm3)]; biochemical data [bicarbonate (mEq/L); serum sodium (mEq/L); serum lactate (mmol/L); C-reactive protein (mg/L); erythrocyte sedimentation rate (mm/h); serum creatinine (mg/dL); ALT (U/L); AST (U/L); INR; albumin (g/dL); serum glucose (mg/dL)]; and mortality. The demographic, severity, hemodynamic, clinic, hematological and biochemical values were classified: [year age: 18-59; 60-75]; [Glasgow Coma Scale: 3-8; SOFA: ≥ 2]; [ heart rate: > 100 (bpm); systolic blood pressure: > 120 (mmHg)]; [body temperature: > 37 (°C); oxygen saturation: < 95%; partial pressure of oxygen: < 75 mmHg]; [serum bicarbonate: < 22 (mEq/L); serum sodium: < 135 (mEq/L); serum lactate: > 1.5 (mmol/L);  C-reactive protein: ≥0.3 (mg/L); erythrocyte sedimentation rate: > 20 (mm/h);  BUN: > 25 (mg/dL); serum creatinine: > 1.3 (mg/dL); ALT: > 36 (U/L); AST: > 33 (U/L); INR: > 1.2; albumin: < 3.4 (g/dL); serum glucose: > 110 (mg/dL)]. Descriptive statistics were applied using Statistical Package for the Social Sciences (SPSS) version 25.

3. RESULTS 

230 clinical records were reviewed. Men represented 52.2% (n=120). The mean age was 66.1±7.1 years. The 60-75 year age group predominated (n=182; 79.1%) (Fig 1).


Fig. 1. Number of patients with respect to age group.

The recorded values ​​were in Glasgow Coma Scale 11.0 ± 4.7; and SOFA 11.2 ± 5.7. 56.5 % (n=130) presented Glasgow Coma Scale values ​​of 3-8; and 100 % (n=230) SOFA ≥ 2 (Table 1).

Table 1. Glasgow Coma Scale and SOFA in patients with sepsis.

	Variable
	Mean ± SD
	classification
n (%)

	Glasgow Coma Scale
	11.0 ± 4.7
	3-8

	
	
	130 (56.5)

	SOFA
	11.2 ± 5.7
	≥ 2

	
	
	230 (100.0)


*SD: Standard deviation

Body temperature (°C) was 38.4 ± 1.1; heart rate (bpm) 109.0 ± 12.3; systolic blood pressure (mmHg) 97.5 ± 19.1; oxygen saturation (%) 86.1 ± 5.5; and partial pressure of oxygen (mmHg) 59.7 ± 11.1. The oxygen saturation < 95% (n=230; 100.0%) and partial pressure of oxygen < 75 mmHg (n=230; 100.0%) were recorded in all patients. The body temperature > 37 (°C) was present in 91.3% (n=210); heart rate > 100 (bpm) in 69.6 % (n=160); and 13 % (n=30) the systolic blood pressure was > 120 (mmHg) (Table 2).


Table 2. Hemodynamic profile, temperature, oxygen saturation and partial pressure in patients with sepsis.

	Variable
	Mean ± SD
	classification
n (%)

	Body temperature (°C)
	38.4 ± 1.1
	> 37

	
	
	210 (91.3)

	Heart rate (bpm)
	109.0 ± 12.3
	>100

	
	
	160 (69.6)

	Systolic blood pressure (mmHg)
	97.5 ± 19.1
	> 120

	
	
	30 (13.0)

	Oxygen saturation (%)
	86.1 ± 5.5
	< 95 

	
	
	230 (100.0)

	Partial pressure of oxygen (mmHg)
	59.7 ± 11.1
	< 75 

	
	
	230 (100.0)


*SD: Standard deviation

The recorded values ​​were hemoglobin (g/dL) 10.5 ± 2.2; leukocytes (x103 mm3) 20.9 ± 3.4; and platelets (x103 mm3) 186.9 ± 128.6. The total number of patients presented leukocyte values ​​> 10 (x103 mm3) (n=230; 100.0%); 39.1% (n=90) hemoglobin < 10 (g/dL); and 52.2% (n=120) platelets < 150 (x103 mm3) (Table 3).

Table 3. Hematological profile in patients with sepsis.

	Variable
	Mean ± SD
	classification
n (%)

	Hb (g/dL)
	10.5 ± 2.2
	< 10

	
	
	90 (39.1)

	Leukocytes (x103 mm3)
	20.9 ± 3.4
	>10

	
	
	230 (100.0)

	Platelets (x103 mm3)
	186.9 ± 128.6
	<150

	
	
	120  (52.2)


*SD: Standard deviation

The values ​​recorded in the biochemical analysis were bicarbonate (mEq/L) 17.5 ± 5.2; serum sodium (mEq/L) 135.2 ± 8.8; serum lactate (mmol/L) 2.3 ± 1.3; C-reactive protein (mg/L) 11.5 ± 3.9; erythrocyte sedimentation rate (mm/h) 40.1 ± 5.6; BUN (mg/dL) 99.1 ± 62.8; serum creatinine (mg/dL) 1.8 ± 0.7; ALT (U/L) 104.0 ± 90.1; AST (U/L) 124.0 ± 111.8; INR 1.3 ± 0.4; albumin (g/dL) 2.8 ± 0.7; and serum glucose (mg/dL) 200.2 ± 71.8. The C-reactive protein ≥0.3 (mg/L) (n=230; 100.0 %) and erythrocyte sedimentation rate > 20 (mm/h) (n=230; 100.0 %) were present in all patients. The bicarbonate < 22 (mEq/L) was recorded in 78.3 % (n=180); serum sodium < 135 (mEq/L) in 39.1 % (n=90); serum lactate > 1.5 (mmol/L) in 52.2% (n=120); BUN > 25 (mg/dL) in 87 % (n=200); 69.6 % (n=160) serum creatinine > 1.3 (mg/dL); 47.8 % (n=110) ALT > 36 (U/L); 56.5 % (n=130) AST > 33 (U/L); 39.1% (n=90) INR > 1.2; 73.9 % (n=170) albumin < 3.4 (g/dL); and 87 % (n=200) serum glucose > 110 (mg/dL) (Table 4). The observed mortality was 26.1% (n=60).



Table 4. Biochemical profile in patients with sepsis.

	Variable
	Mean ± SD
	classification
n (%)

	Serum bicarbonate (mEq/L) 
	17.5 ± 5.2
	< 22

	
	
	180 (78.3)

	Serum sodium (mEq/L)
	135.2 ± 8.8
	< 135

	
	
	90 (39.1)

	Serum lactate (mmol/L)
	2.3 ± 1.3
	> 1.5 

	
	
	120 (52.2)

	C-reactive protein (mg/dL)
	11.5 ± 3.9
	≥ 0.3

	
	
	230 (100.0)

	Erythrocyte sedimentation rate (mm/h)
	40.1 ± 5.6
	> 20

	
	
	230 (100.0)

	BUN (mg/dL)
	99.1 ± 62.8
	> 25

	
	
	200 (87.0)

	Serum creatinine (mg/dL)
	1.8 ± 0.7
	> 1.3

	
	
	160 (69.6)

	ALT (U/L)
	104.0 ± 90.1
	> 36

	
	
	110 (47.8)

	AST (U/L)
	124.0 ± 111.8
	> 33 

	
	
	130 (56.5)

	INR 
	1.3 ± 0.4
	> 1.2

	
	
	90 (39.1)

	Albumin (g/dL)
	2.8 ± 0.7
	< 3.4 

	
	
	170 (73.9)

	Serum glucose (mg/dL)
	200.2 ± 71.8
	> 110 

	
	
	200 (87.0)


*SD: Standard deviation

3. DISCUSSION

The results indicated that organ function is severely affected, reflected in the high mortality observed in patients with sepsis of pulmonary origin in southeastern Mexico. All patients presented SOFA ≥ 2; C-reactive protein ≥ 0.3 (mg/L); erythrocyte sedimentation rate > 20 (mm/h); leukocytes > 10 (x10³/mm³); oxygen saturation < 95 %; and partial pressure of oxygen < 75 mmHg. The 56.5 % presented Glasgow Coma Scale scores of 3-8; 91.3 % body temperature > 37 (°C); 69.6 % heart rate > 100 (bpm); 13 % systolic blood pressure > 120 (mmHg); 39.1 % hemoglobin < 10 (g/dL); and 52.2% platelets < 150 (x10³/mm³). The 78.3 % bicarbonate < 22 (mEq/L); 39.1 % serum sodium < 135 (mEq/L); 52.2 % serum lactate > 1.5 (mmol/L); 87 % BUN > 25 (mg/dL); 69.6 % serum creatinine > 1.3 (mg/dL); 47.8 % ALT > 36 (U/L); 56.5 % AST > 33 (U/L); 39.1 % INR > 1.2; 73.9 % albumin < 3.4 (g/dL); and 87 % serum glucose > 110 (mg/dL). The observed mortality rate was 26.1%.

Sepsis of pulmonary origin is an infectious process with a high mortality rate. It requires timely and efficient medical attention. The use of severity scales and prognostic markers allows for efficient therapeutic management. However, factors such as aging, the presence of comorbidities, and the increase in rates of multidrug-resistant pathogens (antibiotics) result in longer hospital stays, greater use of institutional resources, lower quality of medical care, and higher mortality (Póvoa et al., 2024).



The Mexican population aged 50 to 69 years represents 16.8% of the total population (INEGI, 2020); 75% of people ≥20 years of age are overweight or obese to some degree (SS-INSP, 2020); 30 million suffer from systemic hypertension (SS, 2021); 8.5 million suffer from some type of diabetes (INEGI, 2021); and 16% are frequent tobacco users (SS, 2023). This demographic and epidemiological situation increases the risk of pulmonary sepsis.

The predominant sex (males, 52.2 %) and average age (66.1 ± 7.1 years) found in this study were similar to those reported by Seymour et al. (2019), who reported a male proportion of 50.0% and an average age of 64 ± 17 years. Sepsis, being a heterogeneous syndrome, requires the early identification of severity indicators. The Glasgow Coma Scale (11.0 ± 4.7) and SOFA scores (11.2 ± 5.7) were different from those reported by Seymour et al. (2019). The SOFA score after 24 hours (3.9 ± 2.4) was lower, possibly due to the diverse infectious origins of their patients. In this regard, Powell et al. (2022) emphasize that patients with sepsis can be grouped according to clinical data that reveal ischemic damage in end organs and endothelial dysfunction. In their study, they found similar figures: 50.0% in men; a median age of 62 (52-73) years; and SOFA scores of 3-6.

The authors Molinari et al. (2024) consider that, in addition to using severity scales, prognostic markers should be thoroughly studied to improve therapeutic management, especially in higher-risk patients (diabetes, hypertension, renal insufficiency).

All patients registered SOFA ≥ 2; C-reactive protein ≥ 0.3 (mg/L); erythrocyte sedimentation rate > 20 (mm/h); leukocytes > 10 (x10³/mm³); oxygen saturation < 95 (%); and partial pressure of oxygen < 75 mmHg. The 56.5 % presented Glasgow Coma Scale scores of 3-8; 91.3 % body temperature > 37 (°C). 69.6 % heart rate > 100 (bpm); 13 % systolic blood pressure > 120 (mmHg); 39.1 % hemoglobin < 10 (g/dL); 52.2 % platelets < 150 (x103 mm3); 78.3 % bicarbonate < 22 (mEq/L); 39.1 % serum sodium < 135 (mEq/L); 52.2 % serum lactate > 1.5 (mmol/L); 87 % BUN > 25 (mg/dL); 69.6 % serum creatinine > 1.3 (mg/dL); 47.8 % ALT > 36 (U/L); 56.5 % AST > 33 (U/L); 39.1 % INR > 1.2; 73.9 % albumin < 3.4 g/dL; and 87 % serum glucose > 110 (mg/dL). These findings are consistent with other authors (Valerio & Baddour, 2023; Shi et al., 2022), who mention that sepsis of pulmonary origin presents signs and symptoms related to and triggering of a systemic inflammatory process.

The observed mortality rate [26.1%] was consistent with that reported by Seymour et al. (2019), who found 28-day mortality rates of 5-40%, depending on the patients clinical, hematological, and biochemical manifestations; epidemiological factors also influenced the clinical outcome. The lack of studies related to determining mortality associated with new clinical phenotypes of sepsis in the Mexican context is notable, especially those that consider only pulmonary origin, which underscores the relevance of this research proposal.

Identifying organ dysfunction in patients with sepsis of pulmonary origin is crucial for improving epidemiological indicators. However, the high prevalence of risk factors and limited access to public health services in Mexico increases hospital stay, use of institutional resources, morbidity, and mortality.

5. Conclusion

Impaired organ function is common in patients with sepsis of pulmonary origin in southeastern Mexico. The epidemiological context increases the risk of associated mortality. It is important to continue with similar research strengthen clinical decision-making, resulting in lower associated morbidity and mortality.
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