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Article
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Abstract: Background/Objectives: This study evaluated prognostic mortality indicators in patients
undergoing percutaneous endoscopic gastrostomy (PEG) in the intensive care unit (ICU), focusing
on hepatic fibrosis and biochemical parameters. Methods: A retrospective analysis of 149 ICU
patients undergoing PEG was performed, and the patients were categorized as survivors (n=88) and
non-survivors (n=61). The clinical, demographic, and baseline lab parameters and scores, including
the Fibrosis-4 score (FIB-4), albumin, gamma-glutamyl transferase (GGT), and lactate
dehydrogenase (LDH) levels, were analyzed and compared between the groups to determine their
association with all-cause mortality. Results: Older age, higher FIB-4, plasma alanine
aminotransferase (ALT), aspartate aminotransferase (AST), total bilirubin, direct bilirubin, gamma-
glutamyl transferase (GGT), lactate dehydrogenase (LDH), ferritin, C-reactive protein (CRP),
procalcitonin, international normalized ratio (INR), prothrombin time (PT), and lower calcium,
platelet, and albumin levels were all significantly associated with all-cause mortality. The Receiver
Operating Curve (ROC) analysis identified the FIB-4, GGT, LDH, and albumin as significant
predictors of all-cause mortality. The Kaplan-Meier analysis also demonstrated that PEG patients
with higher FIB-4, GGT, LDH, and lower albumin levels had significantly shorter survival. Logistic
regression analysis showed that higher FIB-4, GGT, and LDH levels are independent risk factors for
mortality, while higher albumin levels are protective. When these four parameters were compared
concerning their predictive abilities for all-cause mortality, FIB-4 was superior to GGT and LDH,
while albumin had the highest ability to estimate survival probability. Conclusion: FIB-4, GGT,
LDH, and albumin levels are important prognostic indicators of all-cause mortality in ICU patients
undergoing PEG. These findings emphasize the importance of the early identification of these
parameters in this high-risk patient population.

Keywords: prognostic indicators; percutaneous endoscopic gastrostomy; intensive care unit;
hepatic fibrosis; FIB-4 score

1. Introduction

Percutaneous endoscopic gastrostomy (PEG) is a widely performed procedure for administering
enteral nutrition to patients who cannot maintain adequate oral intake. Introduced in the 1980s, PEG
has transformed the field of nutritional support for critically ill patients, offering a minimally invasive
and efficacious feeding method [1].

In the intensive care unit (ICU), PEG is a frequently applied procedure for patients who require
long-term nutritional support [2]. These patients often present with a range of underlying conditions,
including traumatic brain injury, stroke, advanced neurodegenerative disease, or severe respiratory
conditions necessitating prolonged intubation. Malnutrition and its associated complications
represent a significant contributor to morbidity and mortality in the ICU setting. PEG is critical in
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reducing these risks by ensuring adequate enteral caloric intake and improving clinical outcomes [3].
The procedure requires inserting a feeding tube directly into the stomach through the abdominal wall
with endoscopic guidance. This technique is particularly beneficial in conditions such as neurological
disorders, prolonged mechanical ventilation, oropharyngeal dysphagia, and malignancies, of which
oral intake is compromised chiefly for extended periods [4].

Steatotic liver disease (SLD) is a highly prevalent condition characterized by fat accumulation
within liver cells. It is frequently associated with metabolic conditions (i.e., obesity, hypertension,
insulin resistance, dyslipidemia; recently named as metabolic associated steatotic liver disease
(MASLD) in these conditions), drug use, genetic predisposition, and alcohol consumption [5,6]. In
critically ill patients, hepatosteatosis has the potential to aggravate systemic inflammation and
complicate metabolic homeostasis. Patients with hepatosteatosis are particularly at risk of
complications related to nutrition and metabolism, including impaired hepatic function and an
increased risk of sepsis [7]. The Fibrosis-4 (FIB-4) index is a non-invasive diagnostic tool used to
estimate the risk of liver fibrosis in patients with various liver diseases, including SLD and chronic
viral hepatitis [8]. The FIB-4 score is calculated using a combination of routine laboratory parameters:
age, aspartate aminotransferase (AST), alanine aminotransferase (ALT), and platelet count. Its
diagnostic ability for hepatic steatosis and fibrosis has been found to be superior to ultrasonography.
Thus, it is recommended that patients at high risk of liver fibrosis be screened with this score [9,10].
Higher FIB-4 scores indicate a higher risk for liver fibrosis, which is associated with worse clinical
outcomes [9,10]. In the ICU setting, the FIB-4 index has been demonstrated to be a valuable prognostic
tool, as liver fibrosis has been linked to an increased risk of organ dysfunction, infections, and
mortality due to impairments in hepatic synthetic and metabolic functions, resulting in the
development of hypoalbuminemia, coagulopathy, and altered immune responses [11].

Recent studies have highlighted the correlation between elevated FIB-4 scores and adverse
outcomes in ICU patients, underscoring the significance of early recognition and management of
hepatic dysfunction in this population [12,13]. The question of why some patients can live longer
after the PEG procedure remains unclear in the current literature. If we find some parameters
suggesting high mortality risk before the PEG procedure in ICU patients, we can reduce their
mortality risk and prolong their survival with comprehensive medical support. In this context, the
relationship between PEG tubes and SLD and their role in predicting mortality might be essential to
improving patient care in the ICU. The present study explores the associations between hepatic
fibrosis risk, biochemical parameters, and mortality among ICU patients undergoing PEG.

2. Material and Methods

2.1. Study Design

We report a single-center retrospective study of PEG consultations sent from the intensive care
units of our hospital to the endoscopy unit between January 1, 2022 and December 31, 2024 and
followed up for at least 1 month. The study protocol was approved by the local ethics committee of
Giresun University Training and Research Hospital on April 16, 2025, with decision number
16.04.2025/03; data of all PEG patients were subsequently collected. Patients who were discharged or
referred without follow-up after PEG application, patients who could not tolerate enteral nutrition
despite PEG application, nephrotic patients with albuminuria, patients with previous parenchymal
liver disease other than hepatosteatosis, patients using hepatotoxic agents or receiving medical
treatment that may cause fluctuations in liver enzyme levels, patients with active or chronic hepatitis,
and patients under 18 years of age were excluded from the study. Informed consent was not obtained
due to the retrospective nature of the study. This study was conducted in accordance with the ethical
principles of the Declaration of Helsinki revised in 2013.
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2.2. Data Collection

The demographic characteristics, laboratory and clinical data of these patients were collected
during the consultation for the PEG procedure and analyzed retrospectively. The patients who were
requested to undergo the PEG procedure were generally those who were hospitalized in the intensive
care unit for a long time due to acute myocardial infarction, cerebrovascular accident, pneumonia or
malignancy, were intubated with tracheostomy or attempted to continue enteral feeding with a
nasojejunal tube, or would need enteral feeding for more than 30 days. After data collection, the
patients were divided into “survivors” and “non-survivors” groups. Patients who died in the hospital
after the PEG procedure were classified as “non-survivors” regardless of the cause of death. Patients
who were able to be discharged from the hospital after the PEG procedure were classified as
“survivors”.

The hepatosteatosis data of the patients were presented according to the abdominal
ultrasonography (USG) findings routinely performed by the same radiologist before the PEG
procedure. Regarding the degree of hepatosteatosis, patients with grade 1 and grade 2 were
presented as “hepatosteatosis present” and those without hepatosteatosis were presented as
“hepatosteatosis absent”. As recommended in the guidelines, a FIB-4 score of <1.3 indicates low
fibrosis risk, a FIB-4 score between 1.3 and 2.67 indicates moderate fibrosis risk and a FIB-4 score>2.67
indicates high fibrosis risk (14).

2.3. PEG Tube Placement

The technique of PEG tube placement was performed in line with the British Society of
Gastroenterology (BSG) practice guidelines [15]. The same gastroenterologist performed PEG tube
insertion using the pull technique under sterile conditions. Thirty minutes before the interventional
procedure, 2 g ceftriaxone was administered intravenously as prophylaxis. Depending on the
patient’s condition, weight-adjusted midazolam and propofol were administered when sedation was
required. After a skin shave, a 1-cm skin incision before insertion of the PEG was applied after
positive transillumination in all patients. The PEG tube insertion was performed using the PEG 24®
Pull Method (Cook Medical, Bloomington, IN, USA). After inserting the PEG tube, the tube was fixed
using an exterior retention plate without sutures. The dressing was changed three times a day for the
first seven days after the procedure, and water was given through the PEG tube 24 hours after the
tube placement. Initially, 100 mL of oral nutritional supplement (ONS) was administered if there
were no complications following the PEG procedure. If this was tolerated, an additional 50 mL of
ONS was added to the previous volume, as described by Jung et al. [16].

2.4. Statistical Analysis

The data were analyzed using the Statistical Package for the Social Sciences (SPSS) 26.0 software.
The descriptive characteristics of patients who underwent PEG were presented as a number and
percentage. Non-normally distributed data were presented as median, minimum, and maximum,
while normally distributed data were presented as mean, standard deviation, median, minimum, and
maximum. The suitability of the data for normal distribution was determined by examining the
skewness and kurtosis values. In accordance with standard practice, the reference value for normal
distribution is between +1.96. The remaining variables did not comply with the normal distribution
rules except for age, cholesterol, HDL, LDL, ferritin, total protein, albumin, D-dimer, fibrinogen,
leucocyte, and sodium values. A Chi-Square Test was employed to evaluate the correlation between
mortality and three variables: gender, the presence of hepatosteatosis, and FIB-4 groups. Various
numerical parameters concerning mortality were compared using an Independent Sample T-test for
data that follows a normal distribution.

Furthermore, the Mann-Whitney U test was employed to compare the various numerical
parameters concerning mortality in non-normally distributed data. The relationships between
mortality and all other variables were analyzed using Spearman’s correlation coefficient, assuming
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normality. The correlation coefficient was evaluated as indicating a low-level relationship (0.00-0.30),
a medium-level relationship (0.30-0.70), or a high-level relationship (0.70-1.00). A ROC analysis was
conducted to assess the mortality risk in patients based on the duration of PEG use, FIB-4, GGT, LDH,
and albumin levels. The ROC analysis demonstrates that the size of the area under the ROC curve is
a statistically significant predictor of risk of death and probability of survival in patients. The ROC
analysis revealed that when there is no ability to discriminate between the probability of patients
being exitus or survivors, the expected value of the area under the ROC curve is 0.50. In a perfect test,
these values are 1.00. The values under the curve are interpreted as follows: 0.90-1.00 = excellent, 0.80-
0.90 = good, 0.70-0.80 = moderate, 0.60-0.70 = poor and 0.50-0.60 = failure. Throughout the study, a
significance level of 0.05 and 0.01 was maintained.

3. Results

A total of 155 patients were included in this study, and 6 patients were excluded due to lack of
data. The study was completed by analyzing the data of 149 patients, 88 of whom were in the survivor
group and 61 in the non-survivor group. The mean age of the survivor group was significantly lower
than the non-survivor group (72.94+18.52 vs. 80.11+15.63). The distributions of gender and the
presence of hepatosteatosis were not significantly different between the groups. However, there was
a difference in the distribution of FIB-4 levels according to the presence of mortality (p<0.05). These
data show that the proportion of patients with low fibrosis risk was significantly higher in the
survivor group (52.3% vs. 24.6%). The non-survivor group had a significantly higher rate of high
fibrosis risk compared to the survivor group (44.3% vs. 10.2%). There was no significant difference
regarding the comorbidity numbers of the patients between the groups. The distribution of patients
who underwent PEG according to demographic and disease characteristics and the presence of
mortality is shown in Table 1.

Table 1. The comparison of demographic data and comorbidity characteristics of the groups.

Survivors Non-Survivors
Patients and Disease Characteristics (n:88) (n:61) P
n o/o n 0/0
Female 47 53.4 31 50.8 0.885
Gender
Male 41 46.6 30 49.2
. No 55 62.5 32 52.5 0.292
Hepatosteatosis
Yes 33 37.5 29 47 .5
Low fibrosis risk 46 52.3 15 24.6 0.000%*
FIB-dlevel ~ Moderate fibrosis 33 37.5 19 31.1
risk
High fibrosis risk 9 10.2 27 44.3
Med.#S.D. (Min.-Max.)  Med.+S.D. (Min.-Max.) p
Age! 72.94+18.52 (19-98) 80.11+15.63 (25-98)  0.015*
Number of co- 2.98+1.39 (1-6) 3.00+1.21 (1-5) 0.918
morbiditiest
FIB-4 scorez 2.07+2.44 (0.1-8.06) 4.07 £4.59 (0.13-25.92)  0.000**

*p<0,05; **p<0,01, Categorical data: Chi-Square Test, t: Independent Sample T-Test, z: Mann Whitney U Test
Med.: Median, S.D.: Standart deviation, Min.: Minimum, Max.: Maximum FIB-4: Fibrosis-4.

There was no significant difference regarding indirect bilirubin, alkaline phosphatase (ALP),
amylase, ALT, total protein, glucose, lactate, cholesterol, triglyceride, HDL cholesterol, LDL
cholesterol, D-dimer, fibrinogen, leucocyte, sodium, and potassium levels between the groups.
However, AST, total bilirubin, direct bilirubin, GGT, LDH, ferritin, CRP, procalcitonin, INR, and PT
levels were significantly higher (p=0.031, 0.002, 0.001, 0.024, 0.000, 0.001, 0.000, 0.015, 0.001, 0.01
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respectively), whereas albumin, platelet and calcium levels were lower in the non-survivor group

(p=0.000, 0.005, 0.02 respectively). Laboratory parameters of the groups are compared in Table 2.

Table 2. The comparison of laboratory parameters between the groups.

Survivors Non-Survivors
Parameters (n:88) (n:61) p
Med. (Min.-Max.) Med. (Min.-Max.)
ALT: 18 (3-344) 16 (5-1334) 0.711
AST: 22 (6-1156) 27 (5-1532) 0.031*
Total bilirubinz 0.40 (0.15-5.81) 0.51 (0.17-5.96) 0.002**
Direct bilirubinz 0,17 (0.05-5.75) 0.28 (0.09-5.26) 0.001**
Indirect bilirubinz 0.14 (0.03-2.05) 0.22 (0.06-0.52) 0.139
ALP? 106.5 (45-453) 110 (62-641) 0.686
GGT> 24 (61-454) 46 (12-306) 0.024*
LDH-= 206.5 (120-5628) 285.5 (130-1688) 0.000**
Amylase= 50 (3-290) 58.5 (12-535) 0.352
Ferritint 154.95 (11.9-2000) 1463 (124.5-2000) 0.001**
Total Proteint 64.68 (48.16-82.47) 62.4 (46.61-72.55) 0.146
Albumint 31.3 (19.5-48) 25.3 (13.8-42.5) 0.000**
Glucose? 114 (62-413) 127 (26-361) 0.085
Lactatez 1.3 (0.2-13.1) 1.5 (0.5-16.6) 0.194
Total cholesterolt 146 (53-330) 153 (58-285) 0.869
Triglyceryde= 107 (34-490) 109.5 (35-430) 0.795
HDL cholesterol 37 (14-79) 39 (15-73) 0.319
LDL cholesterolt 88 (13-219) 86 (20-192) 0.909
CRP: 49.79 (0.28-447.78) 95.25 (2.21-410.29) 0.000**
Procalcitonin? 0.21 (0.03-51.29) 1.05 (0.05-100) 0.015*
D-dimert 2873.5 (1556-4998) 3195.5 (194-9925) 0.281
INR? 1.07 (0.89-7.86) 1.15 (0.92-3.44) 0.001**
PT- 9.53 (8.05-81) 10.75 (8.2-34) 0.010**
Fibrinogent 524 (155- 68) 537 (114-881) 0.405
Leucocytet 8.91 (0.16-26.62) 9.44 (4.29-30.17) 0.055
Platelet? 288 (27-1176) 213 (49-629) 0.005**
Calcium= 9 (6.7-13.9) 8.5 (4-10.7) 0.020*
Sodiumt 139 (123-151) 139 (122-161) 0.385
Potassium? 4.2 (2.8-6.2) 4.3 (2.6-10.1) 0.785

*p<0,05; **p<0,01; t: Independent Sample T-Test, z: Mann Whitney U Test, Med.: Median, Min.: Minimum, Max.:
Maximum ALT: Alanine Aminotransferase, AST: Alkaline aminotransferase, ALP: Alkaline phosphatase, GGT:
Gamma-glutamyl transferase, LDH: Lactate dehydrogenase, HDL: High-density lipoprotein, LDL: Low-density
lipoprotein, CRP: C-reactive protein, INR: International Normalized Ratio, PT: Prothrombin time.

Age, FIB-4 score, AST, total bilirubin, direct bilirubin, GGT, LDH, CRP, INR and PT levels
showed low and moderate positive correlations with mortality. Albumin, platelet and calcium levels
showed low and moderate negative correlations with mortality. No correlation was observed
between other parameters and mortality. The results of the correlation analysis between mortality
and the parameters of the groups are presented in Table 3.
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Table 3. The results of the correlation analysis between the presence of mortality and the parameters of the

groups.
Variables Mortality Variables Mortality
Gender 0,025 Albumin -0,403**
Age 0,217** Glucose 0,142
Hepatosteatosis 0,100 Lactate 0,122
FIB-4 level 0,374** Total cholesterol 0,022
FIB-4 score 0,347** Triglyceride 0,025
Number of comorbidities 0,020 HDL cholesterol 0,085
ALT -0,030 LDL cholesterol -0,013
AST 0,178* CRP 0,288**
Total bilirubin 0,251** Procalcitonin 0,289*
Direct bilirubin 0,275** D-dimer 0,058
Indirect bilirubin 0,223 INR 0,298**
ALP 0,060 PT 0,242%*
GGT 0,322* Fibrinogen 0,070
LDH 0,395** Leucocyte 0,119
Amylase 0,079 Platelet -0,228**
Kalsiyum -0,191*

*p<0,05; **p<0,01, ALT: Alanine Aminotransferase, AST: Alkaline aminotransferase, ALP: Alkaline phosphatase,
GGT: Gamma-glutamyl transferase, LDH: Lactate dehydrogenase, HDL: High-density lipoprotein, LDL: Low-

density lipoprotein, CRP: C-reactive protein, INR: International Normalized Ratio, PT: Prothrombin time.

A ROC analysis was performed using the FIB-4 score, GGT, LDH, and albumin values to
determine the patients’ mortality risk. We excluded variables with a significant but weak correlation
(a correlation coefficient below 0.3) from the analysis. Variables with a correlation value above 0.3
(moderate correlation) were included in the ROC analysis. Table 4 and Figure 1 present the results of
the ROC analysis for mortality prediction of patients who underwent PEG procedures in the ICU.

Table 4. The results of ROC analysis to determine the mortality risk of patients.

Confidence Interval
Cut-Off  Sensitivity Specificity o e

Variables AUC* Std. Error p Value %) %) (95).
Lowest  Highest
FIB-4 score 0.72 0.09  0.015 1.50 0.73 0.58 0.55 0.89
GGT 0.69 0.08  0.042 28.50 0.80 0.52 0.52 0.85
LDH 0.71 0.08  0.019 194.50 0.80 0.52 0.55 0.87
Albumin 0.74 0.06  0.000 28.20 0.63 0.73 0.63 0.85

* AUC: Area under the curve. Std.: Standard FIB-4: Fibrosis-4, GGT: Gamma-glutamyl transferase, LDH: Lactate
dehydrogenase. Note: The albumin variable was used to estimate the probability of survival, and FIB-4, GGT,
and LDH variables were used to assess the risk of death.
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Figure 1. The results of ROC analysis to predict the risk of death in patients undergoing PEG.

The ROC analysis revealed that FIB-4, GGT, and LDH levels were significant in predicting the
risk of death, and albumin level was significant in predicting the survival probability (p=0.015, 0.042,
0.019, and 0.000, respectively). The FIB-4 score, GGT, and LDH levels were found to be moderately
effective in predicting the risk of death of the patients, while albumin levels were moderately effective
in predicting the survival probability of the patients. The FIB-4 cut-off value was 1.50, with a
sensitivity of 73% and a specificity of 58%. The cut-off values for both GGT and LDH were 28.50 and
194.50, respectively. Both variables showed sensitivity and specificity values of 80% and 52%,
respectively. The cut-off value for albumin was 28.20, with a sensitivity and specificity of 63% and
73%, respectively. When we compared the predictive ability of the FIB-4 score, GGT, and LDH levels
for mortality, FIB-4 was superior to GGT and LDH levels (AUC: 0.72, 0.69, and 0.71, respectively).

4. Discussion

This study analyzes the prognostic indicators associated with mortality in ICU patients
undergoing PEG. Considering hepatic fibrosis risk, as evaluated by the FIB-4 index, and pivotal
laboratory variables, including GGT, LDH, and albumin, our findings contribute to the expanding
knowledge base on critical care nutrition and hepatology. The findings highlight the complex
relationship between hepatic dysfunction, systemic inflammation, and nutritional support in
critically ill patients. The analysis revealed a significant association between older age and increased
mortality in PEG patients. This finding is consistent with that of previous studies which have
documented the impact of age-related physiological decline and comorbidities on ICU outcomes [17].
Furthermore, gender was found to exert no significant influence on mortality, which aligns with
existing literature that suggests minimal sex-based differences in PEG-related outcomes.

One noteworthy finding is the strong correlation between elevated FIB-4 scores and mortality
rates. Patients with higher FIB-4 scores, indicative of advanced hepatic fibrosis risk, were significantly
more likely to die. This observation is consistent with prior research, demonstrating that liver fibrosis
increases systemic inflammation, impairs hepatic metabolism, and predisposes patients to multi-
organ dysfunction. Recent studies suggesting chronic inflammation as one of the key
pathophysiologic factors for MASLD might explain this potential bi-directional relationship between
hepatic fibrosis risk and critical illness. For example, a study by Li X et al. reported similar
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associations between high FIB-4 levels and adverse outcomes in critically ill patients, underscoring
the benefit of using the FIB-4 score as a prognostic tool [18-20].

The elevated GGT, LDH, CRP, and ferritin levels observed in non-survivors indicate underlying
inflammatory and metabolic derangements. These markers are involved in oxidative stress and
cellular injury, which are aggravated in the ICU setting. The protective role of higher albumin levels,
as observed in our study, is consistent with its well-established functions in maintaining oncotic
pressure, modulating inflammation, and serving as a nutritional marker [21,22].

The findings have significant implications for clinical practice. Firstly, the admission FIB-4 score
might be used to evaluate ICU patients undergoing PEG to determine their mortality risk and its
increased levels alarm the clinicians for appropriate management strategies. Patients with elevated
FIB-4 scores may benefit from closer monitoring, early nutritional intervention, and tailored therapies
to reduce hepatic and systemic inflammation. Secondly, incorporating laboratory markers, including
GGT, LDH, and albumin, into risk assessment protocols can enhance the predictive accuracy for
mortality and inform clinical decision-making. Although previous studies have examined the
prognostic value of hepatic biochemical markers in various clinical settings, Our study is one of the
studies investigating these parameters in the context of PEG use in critically ill patients. [23,24]. These
findings align with the observations made by Fix et al., who also identified comparable trends in
patients with advanced liver disease [25].

The study’s retrospective nature may introduce biases affecting the reliability of the findings.
The results may not apply elsewhere due to the single-institution study design and differences in
patient characteristics. The sample of 149 patients is valuable, but more extensive studies may offer
more robust and generalizable conclusions. The analysis might not account for all confounding
factors, such as ICU management, comorbidity, etiologic heterogeneity of ICU patients, or nutrition,
which could influence outcomes. The study focuses on ICU mortality and PEG usage. Long-term
outcomes and complications were not assessed. Heterogeneity in PEG placement indications among
patients (e.g., neurological disorders, malignancies) may confound mortality predictor analysis. The
study includes key biochemical parameters but could be more detailed with additional markers. It is
observational and does not evaluate specific interventions on patient outcomes.

Despite the abovementioned limitations, this study might open a new insight into the existing
literature by emphasizing the prognostic importance of hepatic fibrosis risk and hepatic biochemical
markers in ICU patients undergoing PEG. By demonstrating the utility of the FIB-4 score and related
parameters, our findings provide a foundation for future research to refine risk stratification and
develop targeted interventions.

5. Conclusion

This study identifies FIB-4 score, GGT, LDH, and albumin as valuable prognostic mortality
indicators in ICU patients undergoing PEG. These findings underscore the potential role of hepatic
biochemical parameters in guiding clinical decision-making and provide evidence for the necessity
of comprehensive risk assessment in this high-risk population. By integrating these findings into
routine practice, clinicians can improve outcomes and facilitate future critical care nutrition and
hepatology advancements. However, these findings should be verified by randomized controlled
studies conducted with larger patient populations.
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Abbreviations

The following abbreviations are used in this manuscript:

PEG Percutaneous endoscopic gastrostomy
GGT Gamma glutamyl transferase

LDH Lactate dehydrogenase

ALT Alanine aminotransferase

AST Aspartate aminotransferase

CRP C-reactive protein

FIB-4 Fibrosis-4

ICU Intensive care unit

MASLD  Steatotic liver disease associated with metabolic dysfunction
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