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ABSTRACT

Introduction: Hepatic encephalopathy (HE) isa common complication of acute and chronic liver failure, which can lead to significant
morbidity and mortality. Grade 3-4 HE patients are typically managed with routine intubation and mechanical ventilation. However,
recent research suggests that routine intubation may increase the risk of complications and death for the preservation of the airway.
This study investigated the use of non-invasive ventilation (NIV) in patients with grade 3 encephalopathy associated with acute and
chronic liver failure.

Methods: This retrospective study included patients with grade 3 encephalopathy associated with liver failure who underwent NIV
between January 2022 and March 2023 in a liver transplant intensive care unit. The patient demographic data, laboratory results,
comorbidities, and outcomes were collected and analyzed. The results were compared to those of HE patients who were intubated
as reported in the literature.

Results: A total of 41 children and adults with grade 3 HE who received NIV were included in this study. Compared with HE patients
who were intubated as reported in the literature, the NIV group had significantly lower rates of complications and mortality.
Additionally, there were no additional complications observed in patients who received NIV without intubation, such as infections,
cardiovascular disorders, or cognitive impairments.

Conclusion: The use of NIV in grade 3 HE patients suggests that it is an effective alternative to intubation. These findings support the
need for careful consideration when deciding to intubate HE patients and suggest that continuous support using NIV may provide
potential benefits. Further studies are needed to investigate the optimal management of these patients to improve their outcomes.
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Introduction

Hepatic encephalopathy (HE) is the critical stage of liver failure,
especially in acute cases. Patients with grade 3 or 4 HE is often intubated
and underwent mechanical ventilation to prevent life-threatening
complications (1,2). However, there is no concrete evidence that routine
intubation has benefit for patients with advanced delirium associated
with HE (3,4). In contrast, this procedure has its own various risks,
such as nosocomial pneumonia, hypotension, increased mortality, and
prolonged hospital stays (5,6). Thus, mechanical ventilation in patients
with grade 3-4 HE has been associated with increased in-hospital
mortality due to compromised immunity, altered drug metabolism, and
circulatory dysfunction (7,8). The aim of this study was to determine the
effects of preferring non-invasive ventilation (NIV) instead of intubation
in patients with grade 3 HE in the aspect of clinical outcome.
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Methods

In this study, the records of patients followed in the University of
Health Sciences Turkey, Basaksehir Cam and Sakura City Hospital
between January 2022 and March 2023 were retrospectively reviewed.
Patients with grade 3 HE related to acute or chronic hepatic failure
to respiratory impairment due to cardiovascular insufficiency were
included in the study. All these patients underwent NIV and continued
to receive extracorporeal liver support therapy (9). “Acute Physiology
and Chronic Health Evaluation (APACHE 11)”, “West Haven Classification”
and “Glasgow Coma Scale” were used to stage the clinical conditions.
The ethical rules of this study were determined in accordance with the
Declaration of Helsinki. All necessary precautions were taken to ensure
the confidentiality and protection of data.
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This study was approved by the Ethics Committee of University of Health
Sciences Turkey, Basaksehir Cam and Sakura City Hospital (approval
number: 336, date: 26.07.2023).

Statistical Analysis

Statistical analyzes were performed using SPSS 20 (IBM Corp., Armonk,
NY). The normal distribution of study data was evaluated using the
Kolmogorov-Smirnov analysis. Demographic characteristics, intensive
care unit (ICU) length of stay, APACHE and PRISM scores, and NIV
parameters of the patients were presented as median (range), while
laboratory values at admission to the ICU were presented as mean
(standard deviation).

Results

A total of 41 patients with grade 3 HE were included. Of these patients,
24 were female and 17 were male. Thirteen of the patients were
children with a mean age of 8 (range: 0-16 years), while the mean age
of the 28 adult patients was 57 (range: 49-70) years. NIV was applied
to the 28 adult patients for a mean of 8 days (range: 3-13 days) and to
the 13 pediatric patients for a mean of 9 days (range: 4-14 days) until
recovery, liver transplantation, or progression to grade 4 HE occurred.
The application was performed for 20 hours per day. Nine patients (22%)
progressed to grade 4 HE due to a rapid increase in hepatic failure and
required protracheal intubation. These nine patients who were not
suitable for liver transplantation or could not find a suitable donor died.
Recovery was achieved in the other 24 patients who received NIV, and
no additional complications such as nosocomial pneumonia, respiratory

Table 1. Demographics, etiology and intensive care scoring values

Child 13 (n)
*Age 8(0-16)
*PRISM score 29 (22-36)
Adult 28 (n)
*Age 57 (49-70)
*APACHE Il score 25 (20-28)
Gender n

Male 17
Female 24
Etiology n (%)
Mushroom intoxication 11 (26.8)
Autoimmune disease 5(12.1)
Toxic hepatitis 5(12.1)
Hepatitis B 4(9.7)
Wilson’s disease 4(9.7)
Paracetamol intoxication 3(7.3)
Idiopathic disease 3(7.3)
Progressive familial intrahepatic cholestasis 2(4.8)
Alveolar hydatid cyst 2(4.8)
Budd chiari syndrome 1(2.4)
Wolcott-Rallison syndrome (WRS) 1(2.4)

*Median values (range), APACHE-II: Acute Physiology and Chronic Health Evaluation-II,
PRISM: Pediatric Risk of Mortality
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disorders, hypotension, or cognitive impairment were observed. Eight
other patients who received NIV underwent liver transplantation and
achieved recovery. The demographic, etiological and intensive care
scoring values of the patients are presented in Table 1, the NIV values in
Table 2 and the laboratory values in Table 3.

Discussion

HE, which worsens to grade 3-4 is typically managed with intubation
and mandatory mechanical ventilation according to literature and
algorithms (10). However, studies have shown that routine intubation
for airway protection in patients with grade 3-4 HE may potentially be
related to increased risk of complications and in-hospital mortality (11-
13). In this study, survival rates of 78% and 22% were determined in 41
patients.

In this study, the expected complications of intubation, such as
nosocomial infections, cardiovascular and cognitive disorders, and
increased mortality were not seen in our patients undergoing NIV
who had different demographic, etiological, mortality scoring, and
laboratory results. The most remarkable and often cited complication of
intubation, aspiration pneumonia, was observed to be prevented.

The data in the literature about the outcomes of NIV in patients with
HE are very limited. Our study showed that NIV in HE patients could
significantly reduce complications and mortality compared with the
reported outcomes for intubated patients. The results of a recent study
written by Saffo and Garcia-Tsao (14) support our results although our
study excludes grade 4 HE. According to this comprehensive study,
40% of HE patients who were intubated within the first 48 h died in
the hospital, while 19% of those who were not intubated died overall.
The mortality rate for intubated patients reached 70% after the first

Table 2. Non-invasive ventilation values

NIV parameter Adult (range)* Child (range)*

PEEP (cmH 0) 8 (6-10) 6 (4-8)

P support (cmH,0) 14 (10-16) 8(6-12)

Fio, 0.40 (0.35-0.55) 0.40 (0.21-0.5)
NIV duration (days) 8(3-13) 9 (4-14)

SpO, (%) 99 (97-100) 99 (97-100)

PEEP: Positive end-expiratory pressure, P support: Support pressure, FiO,: Fraction of
inspired oxygen, NIV: Non-invasive ventilation, SpO,: Peripheral oxygen saturation
“Mean values

Table 3. Laboratory values by grade 3 of encephalopathy (child +
adult)

Child* Adult*
AST (IU/L) 2,250£1,356 6,316%+3,367
ALT (1U/L) 2,158+1,285 5,929+4,423
T. Bil (mg/dL) 354112 2124115
INR 3.21+0.64 4.210.6
Procalcitonin (ng/mL) 13.4£10.1 11£13.2
CRP (mg/L) 98+7.1 1014293

“Mean * SD: Mean + Standard deviation, AST: Aspartate aminotransferase, ALT: Alanine
aminotransferase, T. Bil: Total bilirubin, INR: International normalized ratio, CRP:
C-reactive protein



2 days. In the same study, hospital stay was found to be statistically
significantly longer for intubated patients compared with those who
were not intubated.

The mechanism of complications that occur in intubated patients with
HE has a defined physiological basis, which is circulatory, neurological,
and immune dysfunction seen in intubated patients (15). Endotracheal
intubation can worsen cardiovascular, cognitive, and immune function
due to its increased risk of shock, delirium, infection, and other
complications in patients with liver failure (16,17).

Study Limitations

The exclusion of patients with grade 4 HE is the main limitation of this
case series. Therefore, we compared our results with the outcomes of
intubated HE patients reported in the literature (14,18). We also did not
have any patients in our center with HE who were not underwent with
non-invasive or invasive respiratory support. This is an understandable
situation because our ICU is a part of a liver transplantation center and
not an ICU for general supportive aims.

Conclusion

This study supports the use of NIV instead of intubation for grade 3
HE patients with acute and chronic liver failure. The lower risk of
complications and mortality of NIV highlights the need for careful
consideration when deciding whether to intubate grade 3 HE patients.
However, the lack of a control group undermines our courage to
declare the need for more detailed retrospective or prospective studies
to improve the optimal management of these patients before making
definitive clinical recommendations.
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