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Abstract: Background: Family satisfaction is considered an important indicator of outcomes in care. Good patient 

management leads to family satisfaction and significant improvement in acute liver failure patients' outcomes. Objective: To 

assess Family satisfaction about outcomes for acute liver failure patients with fluid, electrolyte, and acid base disturbances. 

Design: A descriptive research design was utilized to fulfill the aim of this study. Participants:-eighty family members for 

patients with acute liver failure. Method: Two tools were used to gather the data, the tool I acute liver failure patient 

assessment sheet, in which includes demographic data, hemodynamic and laboratory data. Tool II the patients' outcomes 

evaluation sheet and family satisfaction questionnaires used to assess Family satisfaction about outcomes for acute liver 

failure patients with fluid, electrolyte, and acid base disturbances. Results: The majority of families were satisfied with the 

management and outcomes of acute liver failure patients with fluid, electrolyte, and acid base disturbances. Conclusion: 

Families are satisfied with care, outcomes, and the information they received about their patients.  
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1. Introduction 

    Operation of physiological systems depends upon fluid and electrolyte balance; however, over the lifespan, 

diseases of fluid and electrolyte balance negate this, and the underlying causes can be diverse. The management of 

hydration and electrolyte balance involves nurses significantly. [1] Promoting patient safety and avoiding problems 

for good patient outcomes depend on nurses' understanding of age-specific concerns during the administration of IV 

fluids. [2] 

      Acute liver failure (ALF) is an uncommon illness that is defined by coagulopathy (International Normalized Ratio 

(INR) > 1.5) and an altered level of awareness due to hepatic encephalopathy. ALF occurs without underlying chronic 

liver disease. ALF frequently results in severe multi organ failure that progresses quickly and has unpredictable side 

effects. [3] 

       Being seriously ill causes not just the sufferer's but also their immediate relatives’ significant distress. The wants 

and wishes of the intensive care patient are mediated by family members, who also serve as a health-promoting 

resource that can enhance patient outcomes. [4]. 

      Family satisfaction is an ill-defined idea. In truth, neither "family" nor "satisfaction" have a clear definition or are 

applied consistently. A group of people with a deep familial, social, or emotional connection to the patient is referred 

to as "family" in this context. In addition to the patient's immediate family, this could also include other people with a 

close connection to them. Different societal, cultural, or religious perspectives on what such a family may look like 

may be   pertinent [5]. 

      Many families find that the time spent in the intensive care unit (ICU) is difficult and rife with ambiguity regarding 

the patient's condition, course of treatment, and outlook. The experience and appearance of the intensive care patient, 
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as well as the surroundings of the hospital bed, are described by family members as scary and surreal. They desire 

to be involved in the treatment of patients and the decision-making process [5-7]. 

       In terms of both their position as supporters for the patients and their own needs, family members' wants and 

wishes are crucial. According to studies, there may be a high prevalence of depression, PTSD, or PICS-Family among 

family members during an ICU stay [6, 7]. 

       Family satisfaction with the treatment the patient receives during an ICU stay can be a crucial piece of information 

utilized to improve the overall quality of the ICU, making sure that the care delivered satisfies the needs of both the 

patient and the family [4]. 

2. SUBJECTS AND METHODS 

2.1. Research Design 

A descriptive research design was utilized to fulfill the aim of this study. 

2.2. Setting 

The study was carried out at Assiut University Hospital, Egypt, in the Tropical Intensive Care Unit at Alrajhy Liver 

Hospital between May 2022, and May 2023. 

2.3. Study subjects: 

Eighty family members for patients with acute liver failure. 

2.3.1. Inclusion and exclusion criteria for Patients 

Family members of Patients diagnosed with acute liver failure by the physician, with a length of stay in the ICU >3 

days and an age >18 years, were included. And Family members of Patients not diagnosed with acute liver failure by 

the physician were excluded. 

2.3.2. Sample size 

Based on the previously reported frequency of acute liver cell failure of 8%, with a p-value < 0.05 and 90% power, 

confidence level of 0.95, a minimum of Eighty (80) patients will be required for the study analysis. [8] 

2.4. Tools 

Two tools were used to collect data related to the study. 

2.4.1. Tool I: acute liver failure patient assessment sheet included demographic, hemodynamic, and laboratory data. 

2.4.2. Tool II: Patients' outcomes evaluation sheet and family satisfaction questionnaires used to assess Family 

satisfaction about outcomes for acute liver failure patients with fluid, electrolyte, and acid-base disturbances. 

2.5. Method 

o The research proposal was approved by the Ethics Committee of the Faculty of Nursing, Assiut 

University, Egypt (IRB no. 3820027). 
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o Official permission to conduct the study was obtained from the hospital's responsible authorities after an 

explanation of the aim of the study. 

o Oral permission to conduct the study was obtained from the Family members of eligible patients after 

an explanation of the aim of the study. 

o Ethical consideration:- 

- Research proposal was approved from Ethical Committee in the faculty of nursing. 

- There was no risk for study subject during application of the study. 

- The study followed common ethical principles in clinical research. 

- Written consent was obtained from patients or guidance that participated in the study, after explaining 

the nature and purpose of the study. 

- Patient was assured that the data of this research was not be reused without second permission. 

- Confidentiality and anonymity was assured. 

- Patients had the right to refuse to participate or withdraw from the study without any rational at any 

time. 

o The following data were collected: 

o Full history-taking and clinical evaluation included age, sex, body mass index, residence, and underlying 

comorbidities such as diabetes mellitus, hypertension, and chronic kidney disease. 

o Baseline and follow up laboratory data included a complete blood count, liver function tests, an 

international randomized ratio, urea, creatinine, serum electrolytes (sodium, calcium, potassium, and 

phosphorus), serum lactate, arterial blood gases, and oxygen saturation. 

o Outcome of the studied patients, length of hospital stay, and frequency of complications 

o Family members of eligible patients were approached to participate. The questionnaire measures family 

satisfaction with the care given to the patient and their family during the ICU stay. 

o Family satisfaction with regard to the management of acute liver cell failure is either satisfied or 

dissatisfied. The degree of satisfaction was assessed based on a Likert scale of satisfaction. The 5-point 

Likert scale contains five response options that will consist of two extreme sides and a neutral option 

linked to the middle answer options. Examples of a 5-point rating scale for measuring satisfaction are: 

Very Satisfied, Satisfied, Neutral, Dissatisfied, and Very Dissatisfied. In the current study, family members 

were either satisfied or dissatisfied. 

2.6. Statistical analysis  

The collected data were coded, processed, and analyzed using SPSS (Statistical Package for Social Sciences) 

version 22 for Windows® (IBM SPSS Inc., Chicago, IL, USA). The data were tested for normal distribution using the 

Shapiro Walk test. Qualitative data was represented as frequencies and relative percentages. Quantitative data were 

expressed as mean ± SD (Standard deviation). A paired t-test was used to compare baseline and follow up laboratory 

data. Logistic regression analysis was used to determine predictors of mortality among those patients by determining 

the odds ratio (OR). A P value < 0.05 was considered significant.  
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3. RESULTS 

Table 1: Baseline demographic data of the studied patients 

 N= 80 

Age (years) 34.45 ± 12.22 

Sex   

Male  60 (75%) 

Female  20 (25%) 

Body mass index (kg/m2) 23.05 ± 2.09 

Residence   

Rural  55 (68.8%) 

Urban  25 (31.2%) 

Diabetes mellitus  10 (12.5%) 

Hypertension  4 (5%) 

Chronic kidney disease 2 (2.5%) 

Data expressed as frequency (percentage), mean (SD) 

Baseline demographic data of the studied patients (table 1): The mean age of the studied patients was 34.45 ± 

12.22 years. The majority (75%) of patients were male. Diabetes mellitus, hypertension, and chronic kidney disease 

were present in 10 (12.5%), 4 (5%), and 2 (2.5%) patients, respectively. The majority (68.8%) of patients came from 

rural areas. 

 

Figure 1: A etiology of liver cell failure among the studied patients 

Etiology of acute liver cell failure among the studied patients (figure 1): Fifty percent of patients had liver cell 

failure (LCF) secondary to acute liver disease on top of chronic liver disease. Hepatitis A virus and hepatitis B virus 

infections were positive in 15 (18.8%) and 5 (6.3%) patients, respectively. Three patients had drug-induced liver cell 

failure. The etiology of acute LCF was unknown in 17 (21.2%) patients. 
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Table 2: Baseline and follow-up laboratory data among the studied patients 

 Baseline  Follow up P value  

Hemoglobin (mg/dl) 10.34 ± 2.55 11.09 ± 1.87 0.45 

Leucocytes (103/ul) 4.77 ± 1.01 5.11 ± 0.69 0.09 

Platelets (103/ul) 155.66 ± 22.245 157.09 ± 33.34 0.22 

Bilirubin (umol/l) 107.88 ± 43.65 32.22 ± 8.76 < 0.001* 

Direct bilirubin (umol/l) 80.55 ± 20.19 18.11 ± 3.56 < 0.001* 

AST (u/l) 789.88 ± 145.11 123.33 ± 33.11 < 0.001* 

ALT (U/L) 801.35 ± 201.34 130.11 ± 21.65 < 0.001* 

Albumin (mg/dl) 32.02 ± 8.88 33.11 ± 7.80 0.67 

ALP (u/l) 101.11 ± 25.55 103.22 ± 30.76 0.12 

Creatinine (mg/dl) 1.01 ± 0.37 1.04 ± 0.40 0.08 

Urea (mg/dl) 23.33 ± 4.11 25.87 ± 5.55 0.32 

INR 1.90 ± 0.22 1.20 ± 0.11 0.01* 

Sodium (mmol/l) 133.33 ± 28.90 131.11 ± 27.71 0.44 

Potassium (mg/dl) 3.59 ± 0.90 4.10 ± 1.11 0.10 

Calcium (mg/dl) 9.01 ± 2.22 8.66 ± 3.10 0.05 

Phosphorus (mg/dl) 3.33 ± 0.44 3.40 ± 0.24 0.19 

Lactate (mmol/l) 4.44 ± 0.50 1.50 ± 0.25 < 0.001* 

pH+ 7.39 ± 0.03 7.38 ± 0.04 0.17 

Oxygen saturation (%) 98.98 ± 0.44 99.01 ± 0.22 0.06 

Data is expressed as mean (SD). P value was significant if < 0.05. AST: aspartate transaminase; ALT: alanine 

transaminase; ALP: alkaline phosphatase; INR: international randomized ratio. 

Baseline and follow-up laboratory data among the studied patients (table 2): During follow-up of those 

patients, there was a significant reduction in bilirubin, direct bilirubin, aspartate transaminase, alanine transaminase, 

lactate, and the international randomized ratio (p< 0.05). Other laboratory data were comparable between baseline 

and follow-up assessments. 

Table 3: Outcome of the studied patients in the current study 

 N= 80 

Hospital stay (day) 16.22 ± 3.33 

Complications  20 (25%) 

Outcome   

Alive  35 (43.8%) 

Died  45 (56.2%) 

Data is expressed as frequency (percentage).  

 

Figure 2: Outcome of the studied patients with acute liver cell failure 
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Outcome of the studied patients in the current study (table 3, figure 2): Out of the studied patients; 35 (43.8%) 

patients improved and were alive meanwhile, 45 (56.2%) patients were deteriorated and died.  

Table 4: Family satisfaction as regards the management of acute liver cell failure in the current study 

 N= 80 

Satisfaction   

Satisfied  60 (75%) 

Dissatisfied  20 (25%) 

Data is expressed as frequency (percentage).  

 

Figure 3: Family satisfaction as regards the management of acute liver cell failure in the study 

Family satisfaction as regards the management of acute liver cell failure in the current study (table 4, figure 

3): Out of the studied patients, 60 (75%) patients' families were satisfied with their management, while the other 20 

(25%) families were dissatisfied. 

Table 5: Predictors of mortality among the studied patients 

 Odd's ratio 95% confidence interval  P value  

Old age (years) 1.01 0.45-2.22 0.33 

Underling chronic disease 3.22 2.12-7.91 < 0.001* 

Unknown etiology  2.09 1.56-4.11 0.01* 

Bilirubin (umol/l) 0.98 0.22-1.90 0.11 

Albumin (mg/dl) 1.23 1.11-3.01 0.33 

INR 1.45 1.23-2.09 0.04* 

Lactate (mmol/l) 1.90 1.33-2.99 0.02* 

pH+ 1.66 1.19-3.01 0.03* 

Complications 3.11 2.90-8.11 < 0.001* 

Data is expressed as a mean (SD). The P value was significant if < 0.05. AST: aspartate transaminase; ALT: 

alanine transaminase; ALP: alkaline phosphatase; INR: international randomized ratio. 

  Predictors of mortality among the studied patients (table 5): Based on the current study; predictors of 

mortality among patients with acute liver failure were underlying chronic disease (OR = 3.22), unknown etiology (OR 

= 2.09), INR (OR = 1.45), lactate (OR = 1.90), pH+ (OR = 1.66), and complications (OR = 3.11). 

 

75%

25%

Satisfied Dissatisfied



 

International Journal of Membrane Science and Technology, 2023, Vol. 10, No. 3, pp 2993-3001 

2999 

4. DISCUSSION 

family satisfaction serve as a key element for care improvement. this may help to analyze strengths and 

weaknesses in the process of care of the critically ill and regularly performed assessment of  family satisfaction can 

be used to follow specific key variables over time to monitor the success of improvement[5]. 

In the researcher opinion the family satisfaction an important part in patients' care and outcomes. staff nurses 

provide high standard of care to patient  that leads to family satisfaction and significant improvement in acute liver 

failure (ALF)  patients' outcomes.   

Acute liver failure (ALF) is a rapidly progressive, potentially fatal syndrome caused by a large variety of insults. It 

is defined as the presence of biochemical evidence of liver injury (deranged transaminases) and coagulopathy not 

corrected by parenteral vitamin K administration with an International Normalized Ratio (INR) ≥1.5 in the presence of 

encephalopathy or an INR >2 with no evidence of encephalopathy [9]. 

In the current study, a total of (80) acute LCF patients with fluid, electrolyte, and acid base disturbances were 

enrolled. The study aimed to assess the outcome among patients with acute LCF patients with fluid, electrolyte, and 

acid base disturbances and their families satisfaction as regards the management of acute liver cell failure in the 

current study. The mean age of the studied patients was 34.45 ± 12.22 (years). The majority (75%) of patients were 

males. In line with the current study, many previous studies have stated males predominance among patients with 

acute liver cell failure [9-10]. 

The main findings in the current study were; 1) the most frequent etiologies were acute on top of chronic liver 

disease half of patients (50%) and near quarter of them unknown (21.2%), 2) near half of them 35 (43.8%) patients 

improved and were alive meanwhile, above half of them 45 (56.2%) patients were deteriorated and died, 3) Out of 

the studied patients; the majority 60 (75%) patients' families were satisfied as regard their management while the 

other 20 (25%) families were dissatisfied, and 5) predictors of mortality of among patients with acute liver failure were 

underlying chronic disease (OR= 3.22), unknown etiology (OR= 2.09), INR (OR=1.45), lactate (OR= 1.90), pH+ (OR= 

1.66) and complications (OR= 3.11). 

The true incidence of ALF is unclear because there is scarce data from previous studies, which were mostly done 

in liver transplant units or tertiary referral centers. The estimated annual incidence of ALF is 5.5 cases per million 

people per year in the United States, according to a population-based study, and 6.2 cases per million people per 

year in Scotland in liver transplant centers [11]. 

The etiology of ALF is an important factor in prognosis and management. The main causes of ALF are different in 

each area of the world. The predominant cause of ALF is acetaminophen in the United States, the United Kingdom, 

and Australia (36–43%). In Asian countries, the predominant causes are acute hepatitis virus infections, specifically 

hepatitis E virus in India (43.9%) and hepatitis B virus in Japan (32.7%) and Taiwan (33%). Indeterminate causes are 

the leading etiologies of ALF in Scandinavian countries (43%), Chile (44%), and Sudan (38%) [10]. 

In terms of outcome after hospital admission, many ALF patients have complications such as infections and 

multiple organ failures, a high mortality rate, and a high cost for management [12]. In the current study, the majority 

of patients died. A previous single-center study from the United Kingdom by R. Marudanayagam et al. reported that 

the 30-day mortality was 26.7% without liver transplant and 13.7% with liver transplant in ALF patients who were 

admitted between January 1992 and May 2008 [13]. 

Also, another study found that the overall in-hospital and 30-day mortality rates of hospitalized ALF patients were 

18.4 and 26.7%, respectively [10]. This discrepancy with our study may be attributed to the different studied 

population, sample size, as well as the fact that we enrolled patients with acute on top chronic liver cell failure. 
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Comparable with the current findings; previous study noticed that etiology was established in 91% of cases. Viral 

infections were the most common cause. The mortality rate was 44% [8]. 

Identifying patients who have poor survival outcomes is essential and will lead to prompt referral and consideration 

for emergency liver transplantation. Previous studies show that encephalopathy, extra hepatic organ failure 

(especially renal failure), and coagulopathy are poor prognostic factors for mortality. In addition, short-term outcomes 

vary according to etiology. A favorable prognosis was found with acetaminophen- and ischemic-induced ALF (60–

80% short-term survival without transplantation) and a poor prognosis with hepatitis B infection, indeterminate cause, 

and drug other than acetaminophen-related ALF (17–25% short-term survival without transplantation) [14-15]. 

Previous studies found that the most influential predictive factors for 30-day mortality were acute renal failure 

(OR = 3.64, 95% CI: 3.43–3.87, p < 0.001), malignant infiltration of the liver (OR = 3.37, 95% CI: 2.94–3.85, p < 0.001), 

and septicemia (OR = 1.96, 95%CI: 1.84–2.08, p < 0.001) [10]. 

Previous study showed 66 % of patients had spontaneous recovery with supportive care therapy. Additionally, age 

≥ 60 years, co-morbidities, malignant infiltration, Hepatitis B or C virus infection, indeterminate etiology, and infectious 

complications including ARF, septicemia, and pneumonia are independent predictors for 30-day mortality as well [16]. 

Our study was considered the first study discuss family satisfaction with the management of acute liver cell failure. 

We found that the majority of families were satisfied with management.  

A previous study stated that although families were very satisfied with the ICU stay, several areas were identified 

as having potential for improvement. The results showed that some of the family demographic variables were 

significant for family satisfaction. The findings are clinically relevant since the results can strengthen intensive care 

nurses’ knowledge when meeting the family of the intensive care patient [17]. But they didn't assess family satisfaction 

in cases of acute liver cell failure. 

Low satisfaction with either pain or agitation relief has been reported in several earlier studies where FS-ICU 24 

was utilized. During an ICU stay, many patients develop delirium, which can cause agitation and confusion. It can be 

frightening and difficult for the family to see that their loved ones are in pain and that there is a change in their mental 

status [18-20]. 

Meanwhile, our study had certain limitations, included relatively small sample size, short term follow up of patients, 

and the fact that we enrolled different etiologies in our study. 

CONCLUSION  

     Based on the results of this study, it could be concluded that acute liver cell failure is fairly common and could 

have a bad prognosis. Early identification and proper management are the mainstays for patients with acute liver cell 

failure. Underlying chronic liver disease, the occurrence of complications, and unknown etiologies are the main 

predictors of mortality. Future studies are warranted to draw firm conclusions and assess the family's satisfaction. 
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