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Investigation of the prognostic value of the Procalcitonin 

and Albumin ratio for intensive care unit mortality in 

patients with sepsis 

Introduction 

Sepsis is a life-threatening condition with significant physiological and metabolic 

abnormalities. The Third International Consensus on sepsis (Sepsis-3) defines sepsis as "organ 

dysfunction caused by a dysregulated host 

response to infection," highlighting the 

importance of both innate and adaptive immune 

responses in the clinical condition. Sepsis affects 

49 million people annually and is responsible for 

11 million deaths, or up to 19.7% of all deaths 

globally.1 Risk-stratifying patients with sepsis 

upon admission to the intensive care unit (ICU) is critical for determining treatment options 

and impacting outcomes. Studies indicate that assessing procalcitonin (PCT) levels can help 

diagnose and predict sepsis, as there 

was a link between PCT levels and 

infection severity. Serum albumin 

(ALB) is a negative acute phase protein 

that represents nutritional status. It has 

been proven to be an important 

predictor of outcomes in critically sick 

patients, indicating its potential as a 

predictive biomarker in sepsis. High 

procalcitonin (PCT) and low albumin 

(ALB) levels have been associated to 

mortality in sepsis.2 The purpose of this 

study was to examine into the 

predictive usefulness of the PCT/ALB 

ratio for sepsis patients' mortality in the 

intensive care unit (ICU). 

 

Methods 

A three-year retrospective cohort analysis was carried out at a mixed intensive care unit. This 

study included consecutive adult ICU patients who met the Sepsis-3 Criteria and had 

simultaneous PCT and ALB measurements. Serum PCT was tested in the ICU with a point-of-

care analyser. The main laboratory examined serum ALB levels during routine ICU 

investigations, with a reference range of 35 to 45 g/L. The PCT/ALB ratio was obtained by 

dividing serum PCT by serum ALB levels. The PCT/ALB ratio's predictive ability was 

evaluated using a receiver-operating characteristic (ROC) curve. 

 
Fig. 1. A progression from infection to septic shock. 

When PCT and serum ALB were used 

together, as shown by the PCT/ALB ratio, it 

was able to predict ICU mortality with an 

extent of accuracy that was marginally 

better than when PCT was used alone in the 

sepsis patients.  
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Results 

A total of 185 sepsis patients were enrolled. The main outcome (all-cause ICU mortality) was 

35.1%. In comparison to survivors, non-survivors had considerably greater baseline PCT and 

lower baseline ALB (25.4 [standard deviation, SD=31.2] vs. 9.8 [SD=20.0] ng/mL and 26.1 

[SD=5.4] vs. 30.6 [SD=6.5] g/dL, 

respectively; P<0.001). Non-survivors had a 

substantially higher calculated PCT/ALB ratio 

than survivors (1.04 [SD=1.29] vs. 0.36 

[SD=0.72]; P<0.001). The PCT/ALB ratio had a 

greater area under the ROC curve (AUC) for 

predicting ICU mortality (0.731, 95% CI: 0.658-

0.804) compared to PCT alone (0.721, 95% CI: 

0.647-0.796). In another ROC curve analysis, 

the PCT/ALB ratio outperformed both PCT and 

ALB used alone, with AUCs of 0.721 (95% CI: 

0.651-0.785) and 0.700 (95% CI: 0.629-0.765), 

respectively (Fig 2). The ideal PCT/ALB ratio 

cut-off value was > 0.15, resulting in a 

sensitivity of 70.8% and specificity of 63.3%. 

 

 

Discussion 

This study found a significant association 

between serum PCT and ALB levels upon ICU 

admission and mortality rates in sepsis. In sepsis, the use of PCT in conjunction with serum 

ALB, or the PCT/ALB ratio, was found to be a slightly more effective way to predict ICU 

mortality than PCT alone. The ideal PCT/ALB ratio cut-off value was > 0.15, resulting in a 

sensitivity of 70.8% and specificity of 63.3%.2 In a previous study by Iram Yunus et al. showed 

that procalcitonin was more selective for bacterial infections than other acute phase reactants. 

Although the initial procalcitonin level can be useful in determining the severity of a disease, 

it was not always a reliable prognostic predictor and has limited relevance as a standalone 

value. Sensitivity and specificity of procalcitonin for septic shock was 63 and 65% 

respectively.3  

 

Conclusion 

The PCT/ALB ratio modestly improved ICU mortality prediction over PCT alone. This might 

help predict sepsis, but more validation in a prospective multicenter trial is needed.  
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Figure 2. The procalcitonin to albumin ratio (PCT: ALB) as a 

predictor of ICU mortality in sepsis versus procalcitonin 

(PCT) and albumin (ALB) alone.  
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Evaluation of the safety of physical rehabilitation in 

critically sick patients 

Introduction 

Patients in intensive care units (ICUs) undergo physical rehabilitation or mobilisation to 

prevent physical complications  and enhance patient outcomes.1 ICU-acquired weakness, or 

ICU-AW, is a typical neuromuscular consequence of 

critical illness. Early mobilization  of critically sick 

patients is a potential intervention to decrease the 

frequency and severity of ICU-AW. Early mobility 

has been shown in studies to minimize ICU and hospital stays, reduce mechanical ventilation 

time, increase long-term functional independence, and reduce mortality rates.2 Physical therapy 

has minimal adverse event rates. However, recent study suggested that delivering a greater 

dosage at an earlier time point may be less safe and may not improve outcomes. The evaluation 

of ICU physical rehabilitation safety data was limited due to differences in how studies define 

their adverse event outcomes. When administering vasoactive medicines to critically sick 

patients, it was important to assess their cardiovascular capacity to ensure their safety during 

physical activity. So, this study aimed to develop a consensus among clinicians and patients on 

the definition of an adverse event during adult physical rehabilitation in an ICU and also, to 

achieve expert consensus among clinicians on the characteristics of adult ICU patients 

receiving vasoactive drugs who have a low or high risk of adverse events during physical 

rehabilitation, as well as those who are not suited to rehabilitation. 

Methods 

A three-stage Delphi analysis was conducted to (a) define adverse events in a general ICU 

population and (b) determine which risks should be considered before physical 

rehabilitation for patients taking vasoactive medications. A multinational group of critical care 

specialists and clinical researchers participated. Former ICU patients and their families assisted 

in defining adverse events. Round one was an open round where people suggested what to 

include. In round two, participants assessed their agreement with these proposals on a five-

point Likert scale, with a 70% consensus agreement criterion utilized. Round three involved 

The adverse event tool can be used in physical 

rehabilitation studies to assess safety consistently. 
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re-rating recommendations that did not reach consensus and reviewing anonymous participant 

ratings from round two. 

 

Results 

Twenty-four multi-professional ICU clinicians and clinician researchers from 10 countries 

from five continents were recruited. The average period of ICU experience was 18 years 

(standard deviation 8), and 61% had 

publications on ICU rehabilitation. Five 

previous ICU patients and one family were 

selected to define adverse events. The Delphi 

procedure had a 97% response rate. After 

reaching consensus on 54 adverse occurrences, 

an adverse event instrument was developed 

based on their findings. Only one event ('large 

amount of chest secretions') was accepted upon 

by the majority of patients/relatives, with 72.4% 

voting for exclusion and 66.7% voting to 

include (Table 1). Second, consensus was 

established on 50 risk variables for patients 

using vasoactive medications that should be 

assessed before physical rehabilitation. These 

recommendations influenced the development 

of a second tool. 

 

Discussion 

In this study, international group of ICU 

doctors, clinician researchers, and former ICU 

patients consented on an adverse event tool to 

assess the safety of physical rehabilitation for 

patients in critical care.1 A meta-analysis found 

that there was not a significant effect of 

rehabilitation on safety.3 In contrast, the biggest 

ICU rehabilitation trial showed that increase in 

adverse events when intense rehabilitation was 

compared to normal care.4 

Conclusion 

The adverse event tool can be used in physical rehabilitation studies for ensuring consistent 

safety assessments. The risk assessment tool can help clinicians determine when start 

rehabilitation for patients on vasoactive medicines. 
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Table 1 Adverse events where majority of patient 
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Identification of origin of fungal infections acquired in 

the intensive care unit using machine learning models 

Introduction 

Invasive fungal diseases (IFDs) are fatal 

infections with rising morbidity and 

mortality rates. Candida species are the 

most prevalent microorganisms responsible 

for IFDs.1 According to previous study, 

invasive fungal infections had a mortality 

rate of more than 30% among critically ill 

patients. The intensive care unit (ICU) acquired infections had a higher death incidence 

(461 out of 1706, 27%) compared to community-acquired infections (697 out of 3,474, 

20%) and hospital-acquired infections (661 out of 2,724, 24.9%).2 Studies shown that early 

and effective antifungal therapy can reduce patient mortality. Diagnosing candidemia 

requires blood culture, which can be time-consuming and lead to delayed therapy.1 It is 

quite challenging for clinical practitioners to correctly confirm and treat ICU-AFI. 

Therefore, in this study, random forest was used to create and define the predictive model 

of ICU-AF, or ICU-acquired fungi, in the early stages of fungal infections using machine 

learning techniques. So, the purpose of this study was to support the management and early 

detection of fungal infections with evidence. 

Methods 

This retrospective clinical cohort study analysed data from patients admitted to ICUs who had 

positive fungal cultures. The ICU-AF group comprised patients with a positive initial culture 

for fungus more than 48 hours after admission. The Least Absolute Shrinkage and Selection 

Operator and machine learning were used to create a prediction model of ICU-AF. The model's 

attributes were then examined for their correlation with illness severity and patient mortality. 

The correlation between the ICU-AF model, antifungal treatment, and empirical antifungal 

therapy were examined. 

       Results 

This study included 1,434 patients and employed lasso dimensionality reduction for all 

aspects and identified six features (arterial catheter times, enteral feeding, corticosteroids, 

broad spectrum antibiotics, urine catheter, and invasive mechanical ventilation) with 

relevance ≥0.05 in the optimum model. The model accurately predicted ICU-AF with an 

area under the curve of 0.981, sensitivity of 0.960, and specificity of 0.990 in the test set. 

Independent risk variables for antifungal treatment in ICU-AF were the periods of arterial 

catheterization (p = 0.011, OR = 1.057, 95% CI = 1.053–1.104) and invasive mechanical 

ventilation (p = 0.007, OR = 1.056, 95% CI = 1.015–1.098). An independent risk factor for 

empirical antifungal medication was the arterial catheter times (p = 0.004, OR = 1.098, 

95%CI = 0.855–0.970) (Table 1). 

The six time-related clinical indicators (arterial 

catheter, enteral nutrition, corticosteroids, 

broad-spectrum antibiotics, urine catheter, and 

invasive mechanical ventilation) are important 

risk factors for ICU-AF because they offer early 

detection of fungal infection.  
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Table 1: Independent risk variables for empirical antifungal treatment according to ICU-AF. 

 

Discussion 

This study used machine learning(ML) to identify six risk variables (arterial catheter, enteral 

nutrition, corticosteroids, broad spectrum antibiotics, urinary catheter, and invasive mechanical 

ventilation) for ICU-AF.2 Similarly, Siyi Yuan et al. showed that machine learning algorithms 

can potentially predict candidaemia in the ICU.1 In another study by Andrea Ripoli et al. 
Random Forest (RF) accurately predicts the probability of candidemia in patients admitted to 

internal medical wards (IMWs). Machine learning techniques may help in identifying patients 

at high risk of candidemia, reducing the time required for empirical therapy, and improving the 

appropriateness of antifungal prescriptions.3 

Conclusion 

The six time-related clinical parameters (arterial catheter, enteral nutrition, corticosteroids, 

broad spectrum antibiotics, urinary catheter, and invasive mechanical ventilation) are key 

risk factors for ICU-AF, as they provide early warning of the occurrence of fungal infection. 

Additionally, this model can assist ICU physicians in determining whether to treat ICU 

patients who are prone to fungal infections with empirical antifungal medication. 
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Case report on sudden cardiac arrest in a young person 

with several arrhythmic substrates 

 Introduction 

Mitral valve prolapse (MVP) is the most common 

valve disease, affecting around 2.4% of the 

population. The prevalence and severity of mitral 

regurgitation (MR) and its complications influence 

the course of MVP. Therefore, in cases of severe MR, 

it is usually advised to undergo immediate surgical 

repair in order to restore life expectancy. In contrast, 

MVP is regarded as relatively benign in cases of less severe MR and has generally been shown 

to have an outstanding survival record.1 MVP is present in 2 to 4% of young people who 

experience sudden cardiac death (SCD). MVP has a incidence of around 1-3% in the general 

population, making the mechanism and causes unclear. Although the cause of the ventricular 

arrhythmias in MVP is unknown, anatomical changes linked to the disease, such as mitral 

annular disjunction (MAD), may be involved. The posterior mitral valve leaflet insertion must 

be at least 5 mm distant from the crest of the LV myocardium, to be considered MAD. 

Transthoracic echo (TTE), transoesophageal echo (TOE), or cardiac CT can all be used to 

detect MAD; however, cardiac magnetic resonance imaging (CMR) is now the most reliable 

method.2 This was a case of 28-year-old man hospitalized after experiencing spontaneous 

ventricular fibrillation (VF) that resulted in cardiac arrest. 

 

Case Presentation 

A 28-year-old man was hospitalized after experiencing spontaneous ventricular fibrillation 

(VF) that resulted in cardiac arrest outside of the 

hospital. After receiving bystander CPR 

(cardiopulmonary resuscitation)  and 7 DC shocks, he 

was able to regain spontaneous circulation. Total 

downtime was 24 minutes. He was previously healthy, 

had no cardiac history, was physically fit, and had not 

used alcohol or recreational drugs before his 

presentation. His father died suddenly at the age of 50. 

The patient was extubated 24 hours after admission 

and recovered completely, with the initial confusion 

resolved within a few days. The initial 3-lead ECG 

after ROSC (return of spontaneous 

circulation) showed diffuse ST-segment depression. 

Subsequent ECG monitoring revealed multiple arrhythmias, including sinus bradycardia, 

junctional escape rhythm, polymorphic ventricular ectopics (isolated and self-terminating short 

runs), and prolonged QTc (472-511 ms). T wave inversion occurred in V2–V4.  

Figures 1 and 2 show patient ECGs from admission and day 12 after ICD implementation. 

TTE, TOE, and CMR showed left ventricular dilatation and impairment, with LVEF (left 

ventricular systolic dysfunction) of 33% (Simpson's). MVP was present, with redundancy of 

the mitral valve leaflets, moderate mitral regurgitation (MR), and MAD. CMR detected no 

cardiac inflammation, infarction, infiltration, or fibrosis. Coronary arteries were unblocked 

during invasive coronary angiography. The patient underwent guideline-directed medical  

 
Figure 1: ECG following hospital admission revealing a 

prolonged QTc and numerous ventricular ectopics. 

In cases of aborted sudden cardiac death, even in 

cases when the precise etiology was unknown, the 

primary treatment was secondary prophylaxis 

with device placement. 
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therapy (GDMT) for LV systolic dysfunction, 

including spironolactone 25 mg once daily, bisoprolol 

2.5 mg twice daily, ramipril 2.5 mg twice daily, and 

dapagliflozin 10 mg once daily. An ICD (implantable 

cardioverter defibrillator) was successfully implanted 

11 days after admission, and then, he was under 

outpatient follow-up with the inherited 

cardiomyopathy team. 

 

 

      

Discussion 

 

This case described a SCD that was aborted in a young adult who had previously shown no 

symptoms and had many VF substrates, including the recently reported MAD. There was no 

particular treatment guideline for MAD, thus treatment options are often based on management 

guidelines for valvular disease, heart failure, and arrhythmias. However, specific care for 

arrhythmias linked with MVP or MAD remains uncertain.2 Treatment options include 

medication, devices (e.g., implanted cardioverter defibrillator), treatments (e.g., ablation), and 

surgery. For individuals at risk of ventricular arrhythmias, implantation of an ICD was 

recommended for secondary prevention3, as demonstrated in this case study. 

 

Conclusion 

Mitral valve prolapse with annular disjunction is a growing risk factor for sudden cardiac 

mortality, although its precise relevance, pathophysiology, and therapy were unknown. 

Secondary prophylaxis with device installation remains the primary therapy for individuals 

with aborted sudden cardiac death, even when the specific cause was unknown. 
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Figure 2: ECG taken on day 12 of hospitalization after 

ICD installation, displaying a persistent T-wave 

inversion. 


