
Article Not peer-reviewed version

LACSI Study: Lactate and Shock Index,

to Verify Hemodynamic Co-herence in

Patients with Sepsis in the Emergency

Department

Francesco Pepe * , Maria Antonella Pinelli , Mario Di Croce , Martina Uberti , Elena Picciau , Bruna Lupo ,

Vittorio Palmieri , Francesca Innocenti

Posted Date: 7 July 2025

doi: 10.20944/preprints202507.0435.v1

Keywords: sepsis; shock index; lactate; emergency department

Preprints.org is a free multidisciplinary platform providing preprint service

that is dedicated to making early versions of research outputs permanently

available and citable. Preprints posted at Preprints.org appear in Web of

Science, Crossref, Google Scholar, Scilit, Europe PMC.

Copyright: This open access article is published under a Creative Commons CC BY 4.0

license, which permit the free download, distribution, and reuse, provided that the author

and preprint are cited in any reuse.

https://sciprofiles.com/profile/4503068
https://sciprofiles.com/profile/4531799
https://sciprofiles.com/profile/4511791
https://sciprofiles.com/profile/4510023
https://sciprofiles.com/profile/4509950
https://sciprofiles.com/profile/2822257
https://sciprofiles.com/profile/3723400


 

 

Article 
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Abstract 

We aimed to evaluate whether, in the early phase of sepsis, the coherence between abnormalities in 

parameters of macrocirculation — using the shock index (SI, HR/SBP) — and microcirculation (lactate 

levels, LAC) is maintained and yields prognostic value. We performed a retrospective analysis, 

including all patients with sepsis admitted to the Emergency Department High-Dependency Unit, 

between 2008 and 2024, June. The endpoints were day-7 and day-28 mortality. Upon admission to 

the Emergency Department (T0), the population was divided into 3 subgroups, based on the 

following criteria: G1, (235 patients, 17%) with SI < 0.7 and LAC < 2 mmol/L; G2 with SI > 0.7 or Lac 

> 2 mmol/L; G3 SI > 0.7 and Lac > 2 mmol/L. We included 1392 patients, mean age 75±14 years, 56% 

male. At the univariate analysis, we confirmed that G3 patients had a significantly higher day-7 

mortality risk (OR 2,1, 95% CI 1.40-3.22) and day-28 mortality risk (OR 1,56, 95% CI 1.1 -2.1) than 

other subgroups. After adjustment for age and SOFA score, the higher day-7 mortality rate was 

confirmed (OR 1.63, 95%CI 1.05-2.55, p=0.032) for G3 patients. We concluded that only an associated 

abnormality of macro- or microhemodynamics was independently associated with an increased 

mortality. 

Keywords: sepsis; shock index; lactate; emergency department 

 

1. Introduction 

Sepsis and septic shock are clinical conditions affecting millions of people worldwide every year, 

representing one of the leading causes of mortality and disability. Recent literature agrees in 

attributing a mortality rate of approximately 30–40% to septic shock [1], despite advancements in 

management strategies and targeted treatments such as early antimicrobial administration. The most 

recent Surviving Sepsis Campaign [2] guidelines emphasize the relevance of an early recognition of 

sepsis to prompt an appropriate treatment. The proposed endpoints to assess treatment efficacy focus 

on macrohemodynamic parameters, such as heart rate and blood pressure, as well as the reduction 

of lactate levels. 

The shock index (SI) is calculated as the ratio of heart rate to systolic or diastolic blood pressure 

(respectively, SSI and DSI). Systolic and mean blood pressure (SAP and MAP) are early reduced in 

states of shock with a relevant component of hypovolemia, which is present during sepsis as a result 

of dehydration and altered endothelial permeability, with increased fluid shift into the extracellular 

space. Diastolic blood pressure (DAP) expresses the integrity of vascular tone, with vasoplegia 

representing a key characteristic of the hemodynamic derangement during sepsis. The two values 

reflect different features of the cardiovascular involvement during sepsis, but in actuality, SBP or 

MAP are the end-points during early resuscitation in septic patients. On the other side, normalization 
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of macrohemodynamic parameters does not always correspond to an improvement in 

microcirculatory perfusion, and this discrepancy can be associated with an adverse outcome [3] . 
In patients with sepsis, especially in the early stages, an increase in blood lactate levels is 

frequently observed. The increase in lactate levels in septic patients finds several pathophysiologic 

mechanisms: the activation of the anaerobic metabolism due to an imbalance in oxygen delivery, as 

well as the impairment of the enzymes involved in Krebs’ cycle, plays a key role, with the cytokine 

storm and the beta-adrenergic stimulation contributing to its increase [4]. A possible coexistent 

hepatic dysfunction may reduce its clearance, contributing to elevated LAC levels [5]. It is now 

established that lactate is also produced under aerobic conditions [6], and it gives a global picture of 

microcirculation, without allowing us to appreciate possible discrepancies in different districts. 

Experimental studies showed that cerebral microcirculation is preserved during septic shock, while 

splanchnic or muscular tissue may undergo prolonged hypoperfusion. 

Anyway, in the earliest stages of sepsis, it can be considered a surrogate parameter of 

microcirculatory function and serves as an indirect indicator of tissue perfusion. It has been 

repeatedly demonstrated that the presence of increased levels is associated with an unfavorable 

prognosis in critically ill patients [5,6,7,8,9]  

It remains unknown to what extent hemodynamic incoherence [10], meaning a mismatch 

between macro- and microcirculatory function, is present in the early stages of sepsis and how it 

correlates with prognosis. The present study aimed to determine the extent to which early alterations 

in systemic circulation parameters were associated with microcirculation abnormalities and to assess 

their respective prognostic value. 

2. Results 

During the study period, 1392 patients diagnosed with sepsis or septic shock were admitted to 

the ED-HDU, and they represented our study population. The mean age was 75±14 years, 56% male 

sex. In Table 1, we reported previous medical conditions, the most frequent sources of infection, and 

the SOFA (Sequential Organ Failure Assessment) score in the whole population. 

Table 1. Anamnestic characteristics in the whole study population and in T0 subgroups. 

 

All 

(n=1392) 

G1 

(n=236) 

G2  

(n=574) 

G3  

(n=582) 

Male (%) 779 (56%) 125 (53%) 327 (57%) 327 (56%) 

Age (Years) 75±14 77 ±13°^ 74±15 74±13 

Hypertension (%) 803 (58%) 151(35%) 324 (43%) 328 (43%) 

Cancer (%) 356 (26%) 46 (20%) ° 136 (24%) § 174 (30%) 

COPD (%) 314 (23%) 65 (28%) 131 (23%) 119 (20%) 

IRC (%) 298 (21%) 60 (25%) ^ 141 (25%) § 97(17%) 

Diabetes (%) 282 (27%) 52 (31%) 116 (27%) 115 (20%) 

Sepsis source 

    

Pulmonary 682 (9%) 120 (51%) 281 (49%) 281 (48%) 

Urinary 394 (28%) 67 (29%) 176 (31%) 151 (26%) 

Other 311 (22%) 47 (20%) 117 (20%) 147 (25%) 
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Laboratory data 

    

WBC (Ux109/L) 14,6±11 13±7°^ 15±13 15±13 

PLT (Ux106/L) 196±118 203±193 200±114 188±121 

Bilirubin (mg/dl) 1,1±1,6 0,7±0,8^ 1,2±2 1,3±1,5 

Creatinine (mg/dl) 2±1,7 2±1,7 2,1±1,8 2±1,5 

INR 1.6±1,3 1,5±0,8^ 1,6±1,1 ±1,7±1,6 

PCT (ng/ml) 38±74 23±47^ 30±66 § 50±85 

7-days-mortality (%) 269 (19%) 32 (14%) ^ 91 (16%) § 146 (25%) 

28-days-mortality (%) 426 (31%) 62 (26%) ^ 156 (27%) § 208 (35%) 

Table 2  ^: p<0.05 between 1 and 3; °: p<0.05 between 1 and 2; §: p<0.05 between 2 and 3. 

Evaluation upon ED presentation 

Upon ED admission, 1055 patients (76%) showed a SSI > 0.7 and a higher day-7 mortality than 

those with normal SI (21% vs 14%, p=0.010), in the absence of significant differences for day-28 

mortality rate (27% vs 31%, p=0.118). In the same way, 585 patients (42,5%) had a DSI>1.7 and their 

day-7 and day-28 mortality rate was higher compared to those with normal DSI. Conversely, 682 

patients (49%) had a lactate level > 2 mmol/L and a higher day-7 (24% vs 15%, p<0.001) and day-28 

mortality rate (34% vs 27%, p=0.03) than those with normal lactate levels.  

AS SSI cut-off are clearly recognized, we based on it the division in subgroups, to evaluate 

hemodynamic coherence. At T0, the 3 subgroups showed the following numerosity: 235 (17%) 

patients in G1, 574 (41%) patients in G2, and 582 (42%) in G3. We evaluated the possibility of splitting 

G2 into two subgroups, respectively patients with abnormal LAC (n=97, 6%) or with abnormal SI 

(n=477, 34%). The subgroup with isolated LAC alteration was too small compared to the others (T0: 

97 patients, 7%; T24: 83 patients, 6%), precluding a meaningful statistical analysis, so we decided to 

maintain the association. 

In Table 1, we reported the clinical characteristics of the 3 subgroups. Compared to the others, 

G3 patients had a significantly younger age, lower prevalence of CKD, and a higher prevalence of 

oncological disease. We did not observe significant differences in the infection source. 

Vital signs showed worsening abnormalities in different subgroups, even for parameters not 

employed for classification, namely the respiratory rate and GCS. In the same way, the SOFA score 

showed a significant progressive increase across the three subgroups (Table 2). 

Table 2. Vital signs and arterial blood gas parameters in different subgroups at T0 and T24. . 

 

T0 T24 

All 

patients 

(n=1392) 

G1 

(n=236) 

G2 

(n=574) 

G3  

(n=582) 

All 

patients  

(n=1375) 

J1  

(n=424) 

J2  

(n=683) 

J3  

(n=268) 

MAP 

(mmHg) 

77±18 91 ±17 °^ 76±16 § 72 ±16 78±14 83±14 °^ 75±12 § 72±14 
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SBP 

(mmHg) 

106±29 135±26^° 105±26 § 95±24 110±25 130±20 ^° 104±22 §  97±24 

HR (bpm) 98±23 76±14°^ 97±21§ 108±21 90±19 75±12^° 95±18 § 103±17 

RR (rpm) 24±8 22±10^ 23±7 §  25±8 22±6 20±5°^ 22±6 § 24±7 

BT (C°) 37±1,5 36,7±1,5 ° 37,7±1,3 

§ 

37,2±1,4 37,5±1,4 36.5±2 36.6±1 36.6±1 

P/F 277±16 291±107 280±116 269±118 263±117 277±113^ 268±117 § 230±116 

GCS 15[14-15] 15 [15-15] 

^ 

15 [15-

15] § 

15 [14-

15] 

15 [15-15] 15 [15-15] 

^ 

15 [15-15] 

§ 

15 [14-

15] 

SSI 1±0,4 0,5±0,1^° 0,1±0,3 § 1,2±0,4 0,9±0,3 0.6±0.1°^ 0,9±0,3 § 1,1±0,3 

Lactate 

(mEq/l) 

2,8 ±2,6 1,1±0,5 ^° 1,7±1,4 § 4,6±3.0 1,8±1,8 1±0,4^° 1,4 ±1,3 § 4±2,6 

SOFA score 5[3-7] 4 [2-6] °^ 5 [3-7] § 5,5[4-8] 5 [3-7] 4 [3-6]°^ 5 [3-7] § 7[4-9] 

^: p<0.05 between 1and 3; °: p<0.05 between 1 and 2; §: p<0.05 between 2 and 3). 

Among blood tests, G3 patients exhibited higher white blood cell counts than G1, and higher 

procalcitonin levels than the other subgroups. 

Day-7 (14% in G1, 16% in G2, and 25% in G3) and day-28 mortality rate (26% in G1, 27% in G2 

and 35% in G3, p<0.05 G1 vs G3 and G2 vs G3 for both end-points) were significantly higher in G3 

patients than in the other subgroups (Figure 1, left). 

 

Figure 1. Day-7- and day-28 mortality rate in T0 (left) and T24 (right) subgroups. 

At the univariate analysis, we confirmed that G3 patients had a significantly higher day-7 

mortality risk (OR 2,1, 95% CI 1.40-3.22, p<0.001) and day-28 mortality risk (OR 1,56, 95% CI 1.1 -2.1, 

p=0.009) than other subgroups. After adjustment for age and SOFA score, the higher risk of an 

adverse prognosis in the very short term was confirmed (OR 1.63, 95%CI 1.05-2.55, p=0.032) for G3 

patients, alongside an age >65 years (OR 1.03, 95%CI 1.01-1.04, p<0.001) and a SOFA score>5 (OR 1.20, 

95%CI 1.14-1.26). Day-28 mortality rate was not independently associated with the inclusion in one 

of the 3 subgroups, as defined at T0. 
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Evaluation after 24 hours  

During the first 24 hours, 17 patients (1%) died and were not included in the T24 analysis). At 

this point 454 patients (33%) had a DSI>1.7 and 868 (63%) had SSI > 0,7 and their day-7 and day-28 

mortality rate was higher compared to those with normal value of DSI and SSI. 

At T24, J1 included 424 patients (30%), J2 683 patients (50%), and J3 268 patients (20%). 

In Figure 2, we tracked patients’ movement from T0 to T24, and we showed that 33% of those in 

J3 came from G3, 11% from G2, and 6% from G1, confirming that a worse early hemodynamic 

derangement tends to persist at 24 hours. Among J3 patients, 16% were not on vasoactive 

medications. 

 

Figure 2. Transition from subgroups at T0 and subgroups at T24. 

Both day-7 and day-28 mortality rates were significantly higher in J3 compared to the other two 

groups: (Day-7: 12% in J1, 17% in J2 and 35% in J3; Day-28: 24% in J1, 29% in J2 and 46% in J3; p < 0.01 

J3 vs J1 and J3 vs J2), without significant differences between J1 and J2 (Figure 1, right). 

Again, the univariate analysis confirmed the association between being part of J2 or J3 subgroup 

and an increased day-7 mortality rate (respectively, OR 1.47, 95% CI 1.04-2.1, p=0.029 and OR 3.9, 

95% 2.67-5.76, p<0.001) and day-28 mortality rate, only for J3 (J2: OR 1.3, 95%CI 0,98-1,72, p=0.060; J3: 

OR 2.74, 95%CI 1.97-3.81, p<0.001). After the adjustment for age and SOFA score, being part of J3 was 

independently associated with increased day-7 (OR 2,8, 95%CI 1.74-4,48, p<0.001) and day-28 

mortality rate (OR, 95%CI 1.33-3, p<0.001), independent of an age>65 and a SOFA score >5. 

We repeated the same analysis with DSI both at T0 and T24, which is reported in Supplementary 

material and was comparable with the present one. 

SSI and DSI independent association with an increased mortality rate was assessed in a 

multivariate logistic regression, where each of them was adjusted for an age >65 yrs, A SOFA score 

>5 and LAC >2. Results were reported in Supplementary material. DSI evaluated upon admission 

was independently associated with an increased day-7 mortality rate, while SSI did not show an 

independent prognostic value. DSI and SSI evaluated after 24 hours were both independently 

associated with short- and medium-term mortality rate. 

3. Discussion 

In a large population of patients with sepsis, evaluated within 24 hours from admission to the 

ED, we showed that an isolated abnormality in the macro- or microcirculation upon presentation did 
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not yield an unfavorable prognosis [7]. Only a combined derangement of macro- plus 

microcirculation was independently associated with an increased day-7 and day-28 mortality rate 

[11]. An early clinical assessment, based on simple bedside parameters, allowed a prognostic 

stratification for the very short-term mortality rate, especially when DSI was considered. 

Shock Index: prognostic value and molecular mechanisms 

The Shock Index (SI) is a simple score used to assess the hemodynamic impact of a clinical 

condition, expressed as the ratio between heart rate and systolic blood pressure [12]. It is utilized in 

hemorrhagic, septic, and trauma situations, serving as a more precise indicator than individual vital 

parameters to identify shock states. Its utility in evaluating patients in emergency departments and 

acute care settings is well-documented in the literature. The value of SI lies in its ability to identify 

the cohort of patients with cryptic shock at an earlier stage in the disease process, before the 

exhaustion of compensatory mechanisms and the development of overt hypotension and circulatory 

shock [12]. Having the opportunity for meaningful intervention in that early stage could improve 

patients’ prognosis. SSI was proposed as a criterion for sepsis diagnosis, but it showed low sensitivity, 

despite a high specificity [13]. In this study, we chose it as an indicator of the macrohemodynamic 

status for prognostic stratification. The SI may be calculated even by including diastolic blood 

pressure instead of the systolic value, becoming a bedside parameter reflective of the degree of 

vasodilation resulting from the failure of vascular smooth muscle to contract While relative fluid 

depletion or impaired cardiac output are the main causes of reduced SAP or MAP, the activation of 

several biohumoral systems supports the profound vasodilation. One of the main actors is nitric oxide 

(NO), produced from arginine by different isoforms of NO synthase, which promotes vasodilation 

mediated by cyclic GMP-protein kinase G [14]. Inflammatory mediators, including cytokines and 

Pathogen-Associated Molecular Patterns, like lipopolysaccharide, foster the production of NO to two 

or three orders of magnitude above baseline, making it a major driver of acute vascular dysfunction 

during sepsis. The same inflammatory stressors promote the synthesis of Prostacyclin, a potent 

vasodilator, and subtypes of Endothelins, which, in conditions of inflammatory stress, potentiate 

inflammatory mediators, further promoting vasodilation by a vicious circle [15].  The inhibition of 

potassium channels in vascular smooth muscle cells contributes to the depressed vascular tone. It can 

be induced both by biohumoral stimuli, like endotoxin, and by circulating factors, as hypoxia, 

acidosis, and increased lactate levels. A reduced effectiveness of catecholamines, and probably 

corticosteroids, in inducing vasoconstriction, plays a relevant role in the pathophysiology of 

vasoplegia during sepsis. Presently, this complex framework cannot be assessed in the clinical 

scenario but may have a role as potential therapeutic target in patients with sepsis, and a reduced 

diastolic pressure may serve as a surrogate parameter of profound vasoplegia. It was identified as 

the only value to rely on for the decision of the early initiation of vasoactive medications.  

Lactate levels: prognostic value and molecular mechanisms 

In the Big Picture of sepsis, lactate is also a product of altered metabolism and a stimulus that 

further promotes the vicious circle of inflammation and its deleterious effects, such as vasoplegia 

[16,17] 

Lactate is produced and utilized by nearly all cells during glucose metabolism. The function of 

the enzyme complex pyruvate dehydrogenase and oxygen availability both play crucial roles. Lack 

of oxygen and increased pyruvate production, especially through heightened glycolysis, lead to 

increased lactate production. During sepsis, several mechanisms can cause elevated lactate levels in 

the presence of normal oxygen supply, including decreased activity of the pyruvate dehydrogenase 

complex, increased glucose production, and increased activity of the Na+/K+-ATPase [18]. 

Initially seen as a byproduct of anaerobic metabolism, the presence of elevated lactate levels has 

been recognized by several experts as an important energy source and a signaling molecule with 

autocrine, paracrine, and endocrine effects. On the other side, in patients with sepsis, the presence of 

elevated lactate levels upon ED admission and its persistence over the following days has proven to 

be associated with an unfavorable prognosis. Whether this is due to persistent hemodynamic 

imbalance or inadequate oxygen supply, or even to its negative effect on immune function, remains 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 7 July 2025 doi:10.20944/preprints202507.0435.v1

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.

https://doi.org/10.20944/preprints202507.0435.v1
http://creativecommons.org/licenses/by/4.0/


 7 of 11 

 

to be clarified. In the context of sepsis, elevated lactate levels have been shown to suppress NF-κB 

pathway activation, reduce the release of pro-inflammatory mediators, and interfere with glycolysis 

and ATP synthesis in mast cells. This contributes to the transition from the inflammatory phase to 

the immunosuppressive phase. The NF-κB (Nuclear Factor kappa B) signaling pathway is essential 

for regulating gene expression, linked to immune function, inflammation, cell survival, and stress 

responses. 

Hemodynamic incoherence during sepsis: does it have a role in the ED? 

It is well known that, during sepsis, a dissociation may occur between parameters reflecting 

macrocirculation function, such as blood pressure and heart rate, and those indicating 

microcirculation function, which can lead to inadequate tissue perfusion [8]. The timing and duration 

of this dissociation are not fully understood. Patients with sepsis and septic shock often present to 

the ED without showing the true onset of the septic process [19]. The disease can start subtly as an 

uncomplicated infection, leading to home-based therapeutic interventions. Therefore, the patient's 

arrival at the ED may not represent the actual beginning of sepsis [19]. Most studies that identified 

hemodynamic incoherence in sepsis patients were conducted in the ICU and relied on assessments 

of the sublingual microcirculation [3]. 

We do not know to what extent the dissociation could be present upon admission to the ED and 

whether it could be assessed by a surrogate parameter, like lactate. Previous studies showed that 

hemodynamic incoherence developed after early resuscitation, but studies were very heterogeneous 

in terms of clinical setting, treatment before and after the evaluation, and timing of the evaluation.  

The microcirculation alterations are initially due to the inflammatory state and the cytokine 

storm and may even be worsened by the early treatment [20]. Its cornerstones, fluids, and vasoactive 

agents can improve macrohemodynamics, but have contrasting effects on the microcirculation. The 

administration of fluids may increase extravascular water, especially in the lungs, while vasoactive 

drugs cause vasoconstriction; both mechanisms can worsen tissue perfusion [21]. Therefore, they 

could play a role in the persistence of microcirculatory derangement despite normalization of heart 

rate and blood pressure. Current guidelines recommend monitoring lactate levels during 

resuscitation to ensure a corresponding improvement in peripheral perfusion, with adequate 

oxygenation and metabolic support [2]. 

Our results indicate that, upon admission to the ED, a relevant proportion of patients showed 

an impending shock, without signs of hypoperfusion, while those with isolated abnormalities in 

tissue perfusion represented a minority. The picture did not change significantly after 24 hours, 

indicating that the early treatment did not induce an isolated normalization of macro-hemodynamics, 

or at least it could not be captured by parameters available at the bedside. From a prognostic point 

of view, upon ED presentation, only a combined abnormality of macro- and micro-hemodynamics 

was associated with an increased short- and medium-term mortality rate. These results were 

confirmed both with systolic and diastolic Shock index, or, in other words, both considering the 

relative hypovolemia or the reduced vascular tone components of hemodynamic derangement. For 

the earliest evaluation, the independent association was confirmed only for the short-term mortality 

rate: a bedside assessment with limited parameters allowed the identification of a group at high risk 

of day-7 mortality, independent of age and the degree of organ function derangement. The day-28 

outcome is strongly determined by ongoing organ failure, secondary infections, and possible 

immunodepression, and it is plausible that an early evaluation based on vitals does not maintain an 

independent value. To the best of our knowledge, with the limitation inherent to the study's 

retrospective design, this is one of the first demonstrations of the respective prognostic value of 

baseline SI and LAC upon ED admission and after the early treatment. Identifying high-risk patients 

at the very beginning of the disease, with simple bedside parameters, could help emergency 

physicians decide the most appropriate disposition for them. 

When we evaluated the independent contribution of each component in a multivariate analysis, 

only the T0 Diastolic Shock Index was associated with an unfavorable prognosis. We can hypothesize 
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that vasoplegia is linked to a complex inflammatory activation that can worsen organ damage and 

impair immune function.  

Upon T24 evaluation, the disease had evolved, and hemodynamic status was determined by the 

response to early treatment, with possible overt circulatory shock. Most J3 patients derived from the 

group with baseline combined macro- and micro-circulatory derangement. Again, an isolated 

abnormality in SI or LAC did not demonstrate an association with increased mortality. On the other 

side, we observed that the early treatment did not determine a hemodynamic incoherence 

appreciable by SI and lactate levels assessment, with derangement in macro-hemodynamic 

parameters paralleling those in micro-hemodynamic parameters. We based our observation on 

parameters commonly employed in the clinical arena, as despite an imperfect representation of the 

hemodynamic picture, they allowed us to give clinicians a reference easily reproducible at the 

bedside. Sublingual microvascular assessment is not feasible in the ED, so an accurate assessment of 

microvascular perfusion is not available in the actuality. Prospective studies are needed to confirm 

these results and to evaluate peripheral perfusion by serial evaluations of multiple clinical 

parameters.  

4. Materials and Methods 

This retrospective study included all patients admitted for sepsis or septic shock to the 

Emergency Department High-Dependency Unit of the University Hospital Careggi, Florence, Italy, 

from June 2008 to June 2024. 

The Local Ethics Committee (Toscana Area Vasta Centro) and the Institutional Review Board 

approved the study (n. OSS_28102) 

Sepsis diagnosis was based on the 2001 SCCM/ESICM/ACCP/ATS/SIS criteria up to 2016 [8] and 

Sepsis-3 Criteria thereafter [9]. The only exclusion criterion was an age < 18 years. 

Data were extracted from electronic medical records following a standardized template. We 

collected data about previous medical conditions, vital signs, arterial blood gas parameters, and 

blood tests, both upon admission to the Emergency Department (ED, T0) and after 24 hours (T24). 

The primary endpoints were day-7 and day-28 mortality rates. 

Lactate levels were dichotomized as < or ≥ 2 mmol/L [10]. The systolic shock index was calculated 

as the ratio between heart rate and systolic blood pressure and was dichotomized as < or ≥ 0.7 [11]. 

The diastolic shock index was calculated as the ratio between heart rate and diastolic blood 

pressure and was dichotomized as < or ≥ 1.7. In the literature, no definitive cut-off values have been 

established as with the previously mentioned variables, so the mean value from our population was 

used. 

Other dichotomized variables included age, using 65 years as the cutoff, and SOFA > 5, as 

indicated in the literature. 

At T0, the study population was divided into 3 subgroups, based on the values of SI and lactate 

levels: G1: (patients with SI < 0.7 and Lac < 2 mmol/L); G2: (patients with SI > 0.7 or Lac > 2 mmol/L); 

G3: (patients with SI > 0.7 and Lac > 2 mmol/L). 

At T24, the study population was divided into 3 subgroups, based on the values of SI and lactate 

levels (with the same cutoff as for the T0 groups) and the presence of vasopressor support: J1T24: 

(patients with SI < 0.7 and Lac < 2 mmol/l, without vasopressors); J2: (patients with SI > 0.7 or Lac > 2 

mmol/L, without vasopressors); J3 : (patients with SI > 0.7 and Lac > 2 mmol/L or with ongoing 

vasopressor).  

Statistical Analysis 

Dichotomous variables were reported as absolute numbers and percentages, while continuous 

variables were reported as mean ± standard deviation or median and interquartile range based on 

their distribution. 

We analyzed continuous variables with normal distribution by Analysis of Variance, with 

Bonferroni as a post-hoc test. Dichotomous variables were analyzed by the Chi-square test and 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 7 July 2025 doi:10.20944/preprints202507.0435.v1

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.

https://doi.org/10.20944/preprints202507.0435.v1
http://creativecommons.org/licenses/by/4.0/


 9 of 11 

 

Bonferroni correction. A multivariate analysis is also performed using the binary logistic regression 

method. 

Analyses were performed using Jamovi 2.6.44® 

5. Conclusions 

In patients with sepsis or septic shock, an early bedside assessment based on a few simple 

parameters allowed the identification of patients at increased risk of an adverse short-term outcome, 

independent of two known prognosticators in sepsis, namely an advanced age and a higher SOFA 

score. On the other side, during the early 24 hours, we did not observe a significant hemodynamic 

incoherence with an assessment based on bedside parameters, and only a combined derangement of 

parameters of macro- and micro-hemodynamics yielded an adverse prognosis. In the era of precision 

medicine, in the attempt to better characterize patients with sepsis, to tailor the treatment to the 

individual patient, a bedside early evaluation allowed identifying those at increased risk of 

unfavorable prognosis. Besides an always useful prognostic stratification, the next step will be to 

understand whether and how these findings may guide early treatment. 
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SSI: Systolic Shock Index 

DSI: Diastolic Shock Index 

COPD: Chronic Obstructive Pulmonary Disease;  

CKD: Chronic Kidney Disease;  

WBC: white blood cell;   

PLT: platelets; 

PCT: procalcitonin 

INR: International Normalized Ratio 

MAP: Mean Arterial Pressure  

SP: Systolic Blood Pressure 

HR: heart rate  

RR: respiratory rate  
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