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ABSTRACT

Background

Hepatic encephalopathy has high risk of recurrence and is associated with advanced cirrhosis of liver. It
features a spectrum of reversible neuropsychiatric abnormalities. The purpose of the research was to study the
inpatients mortality and its predictors among cirrhotic patients with hepatic encephalopathy.

Methods

A cross-sectional, hospital-based study comprising of 182 cirrhotic patients with hepatic encephalopathy were
evaluated. West Haven Classification (Grade I to [V) was used for grading of hepatic encephalopathy. The data
analysis was done using SPSS version 20 and p-value of <0.05 was considered significant.

Results

Majority of patients (39.6%) presented with Grade II encephalopathy followed by Grade I1I (26.4%). Inpatient
mortality was 22.5%. Mortality was seen in 95% patients with HE of grade IV. Univariate analysis showed
male sex [p-value=0.01, OR-0.37, CI (0.17-0.820)], shock at presentation [p-value=0.0001, OR-42, CI (16.05
-109.9)], CTP [p-value=0.03, OR-3.8, CI(1.1-13.3)], presence of more than two precipitating factors [P=0.0001,
OR-48, CI(10.3-216.3)], presence of SBP [p-value=0.0001, OR-23.4, CI (9.1-60.4)] as statistically significant
predictive factors. Multivariate analysis showed shock [P=0.0001, OR-85.3, CI (12.7-571.7)], presence of
more than two precipitating factors [p-value=0.0001, OR-101.8, CI (3.32-3119.32)] and SBP [p-value=0.0001,
OR-44.7, CI (6.49-309.5)] as statistically significant predictive factors for mortality in patients with liver
cirrhosis with hepatic encephalopathy.

Conclusions

Inpatient mortality was high with increasing grades of encephalopathy among cirrhotic patients. Initial
presentation with shock, presence of more than two precipitating factors and SBP were independent predictors
of inpatient mortality in patients with liver cirrhosis with hepatic encephalopathy.

Keywords: cirrhosis of liver; hepatic encephalopathy; mortality; predictors.

INTRODUCTION accumulation of various neuro-toxins into the brain.>¢
Hepatic encephalopathy encompasses a spectrum of Infections and gastro intestinal bleeding are the most
reversible neuropsychiatric abnormalities in patients common precipitating factors.”* Cirrhotic patients with
with cirrhosis of liver in the absence of any organic HE can have many other co morbidities and varied
brain disease.! Hepatic encephalopathy may be latent complications like ascites, splenomegaly, spontaneous
or overt with abnormalities in cognitive functions, bacterial peritonitis, and upper gastrointestinal bleed
disorientation, loss of consciousness, asterixis and other from ruptured esophagogastric varices that increases
clinical signs.>* It results due to hyperammonemia and morbidity and mortality." Patient outcome depends
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on early identification of the precipitating factor and
early treatment and management.® National data on
mortality of hepatic encephalopathy are scanty. This
research was undertaken to study the mortality and
its predictors among cirrhotic patients with hepatic
encephalopathy admitted at a tertiary care teaching
hospital in Nepal.

METHODS
This hospital based cross-sectional study was
carried out in the unit of Medical Gastroenterology,
department of Medicine at Manipal College of
Medical Sciences and Teaching Hospital, Nepal
from October 2021 to March 2024 for a period of
30 months.
The sample size was collected using the formula,

n=1.96*%1.96x p x q /e?

where, p= prevalence

q=1-p
e = margin of error (0.05 i.e., 5%)

From a previous study,
Igbal et al,® mortality was 11 % in cirrhotic patients
with hepatic encephalopathy (p=11), sample size (n)
= (1.96*1.96 x 11 x 89)/25 = 157. Adding 10% for
missing data, the sample size of 173 was reached.
So, the minimal sample size adequate for the study
was 173. The study was approved and verified by
the Institutional Review (MEMG/IRC/373/GA).
Informed consent was taken from patient relatives.
All consecutive cirrhotic cases admitted in Intensive
care Units (ICU) and / or ward with features of hepatic
encephalopathy were included in the study. Clinical
diagnosis of cirrhosis was made in presence of jaundice,
ascites, splenomegaly and other stigmata of chronic
liver disease. All these study subjects had sonological
and/ or endoscopic evidence of portal hypertension.
West Haven Classification (Grade I to IV) was used
for grading of hepatic encephalopathy in patients
with cirrhosis of liver. Grade 1 represents cirrhotic
patients with mild confusion, lack of awareness
and shortened attention span. Grade 2 represents
patients with drowsiness, lethargy or apathy, minimal
disorientation for time or place, subtle personality
changes,

inappropriate  behavior and impaired

simple mathematical calculations and presence of

asterixis. Patients with increased sommnolence but
arousable, marked confusion with gross disorientation
were included in grade 3 and patients with Coma
(unresponsive to verbal or noxious stimuli) were
included in Grade 4 hepatic encephalopathy. Child
Turcotte Pugh (CTP A, B or C) scoring system was
used to assess the severity. Patients with hepatic
encephalopathy without evidence of cirrhosis of
liver, those with acute fulminant hepatitis or those
with non cirrhotic portal hypertension and those with
incomplete records were excluded from the study. Data
regarding demographic variables, complications and
precipitating factors etc. were studied and alongside
blood investigations like complete blood count,
platelets count, blood grouping, liver function test,
prothrombin time / international normalized ratio (PT
/ INR), coagulation profile and viral serologies were
collected. Ultrasonography (GE Healthcare GE Logiq
P3, Chicago, Illinois, United States) of the abdomen
was done for assessment of liver, spleen, parenchymal
echogenicity, portal vein diameter and ascites.
Computed Tomography scan (PHILIPS Ingenuity 128
CT Scanner, NETHERLANDS Inc) of Brain was also
done in few selected cases to rule out any other causes
of loss of consciousness or altered sensorium. Upper
GI endoscopy (PENTAX EPK 700, PENTAX JAPAN
Inc) was done for screening of varices and therapeutic
interventions in the form of variceal banding and/ or
hemostatsis was achieved in patients with upper GI
bleed. The data analysis was done using SPSS version
20. All categorical data were expressed in percent
and absolute number. All numerical continuous data
were expressed in mean + SD. Statistical analysis was
done with student’s t test for continuous variables. Chi
squared test or Fisher’s exact test (wherever Chi squared
test was not feasible) were used to test for significant
difference of proportions for categorical data. All tests
were analyzed with a 95% confidence interval and a P
value of <0.05 was considered significant. Univariate
and multivariate analysis models were used to test
significance of predictive factors for mortality.

RESULTS
A total of 191 cirrhotic patients with hepatic
encephalopathy were admitted during the study period.
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But nine patients were excluded because of inadequate
data. Finally, a total of 182 cirrhotic subjects were
taken up for the study. The mean age of subjects was
55.61£11.45 years with a range of 32-74 years and
maximum cases in 40-60 years of age group. The
study population comprised of 143 (78.5%) males and
39 (21.5%) females (M: F=3.7:1). The most common
etiology of cirrhosis was chronic alcohol consumption
leading to alcoholic liver disease in 165 (90.7%). Ten
(5.5%) cases were of chronic Hepatitis B and rest
7(3.8%) were of chronic Hepatitis C (Table 1).

Table 1. Etiologies and co morbidities in cirrhotic
subjects. (n=182)

Variables | Frequency (%)
Etiology of Cirrhosis

Alcohol related 165 (90.7)
Chronic HBV 10 (5.5)
Chronic HCV 7(3.8)

Co morbidities

Bronchial Asthma 3 (1.6)
Congestive Cardiac Failure 18 (9.9)
Chronic Kidney Diseases 5(2.7)
COPD 9(4.9)
CVA 6(3.3)
Diabetes Mellitus 36 (19.8)
Hypertension 32 (17.6)
Ischemic Heart Disease 10 (5.5)
None 23 (12.6)
Pulmonary Tuberculosis 3(1.6)
Rheumatoid Arthritis 7 (3.8)
Others 30 (16.5)

*COPD: Chronic Obstructive Pulmonary Disease,
CVA: Cerebro Vascular accident

Cirrhotic subjects with encephalopathy were classified
according to CTP classes. Majority of patients (n=146,
80.2%) were of Child grade C. The most common
presentation was irrelevant talking (n=156, 85.7%)
followed by disorientation (144, 79.1%), increased day
time sleepiness (117, 64.3%) and loss of consciousness
(69, 37.9%). Majority of patients (n=72, 39.6%)
presented with Grade II encephalopathy followed by
Grade III (n=48, 26.4%) and Grade I encephalopathy
(n=42, 23.1%). Twenty patients (11%) had Grade 1V
encephalopathy (Table 2).

The most common precipitating factor was upper GI
bleed (n=126, 69.2%) followed by dyselectrolytemia
(n=64, 35.2%), repeated large volume paracentesis
(n=59, 32.4%) and spontaneous bacterial peritonitis

JCMS | Vol-20 | No.3 | Jul-Sep 2024 B3]

Table 2. Information on various parameter of the
study subjects. (n=182)

Variables | Frequency (%)
HE Grades

I 42 (23.1)
11 72 (39.6)
I 48 (26.4)
v 20 (11.0)
UGI Bleed

No 56 (30.8)
Yes 126 (69.2)
Acute Kidney Injury

No 151 (83.0)
Yes 31 (17.0)
Spontaneous Bacterial Peritonitis

No 150 (82.4)
Yes 32 (17.6)
Sepsis

No 154 (84.6)
Yes 28 (15.4)
CTP

B 36 (19.8)
C 146 (80.2)
Ascites

Gross 122 (67.0)
Min 58 (31.9)
None 2(1.1)
Repeated Large Volume Paracentesis

No 123 (67.6)
Yes 59 (32.4)
Shock

No 139 (76.4)
Yes 43 (23.6)
More than two precipitating factors

No 104 (57.1)
Yes 78 (42.9)

(SBP) (n=32, 17.6%). Other precipitating factors were
sepsis (n=28, 15.4 %), chronic constipation (n=48,
26.4%), continuous alcohol use in last one week (n=26,
14.3%), and use of sedatives or hypnotics (n=8, 4.4%).
In this study, 78 (42.9%) had more than 2 precipitating
factors. Average hospital stays of the cirrhotic patients
with HE was 9 days. Patients presenting with >2
precipitating factors and advanced grade of HE i.e., Grade
>[I and CTP class C had a prolonged mean hospital stay
of 13 days. Hospital stay was also prolonged (>9 days)
in patients with co morbidities and in those requiring
regular large volume paracentesis. One Hundred and
forty-one (77.5%) patients were discharged home after
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Table 3. Association of death with various variables. (n=182)

Death Chi-square

successful treatment. Forty-one (22.5%) had inpatient
mortality. Mortality was maximum accounting to

Variables Yes (% )| No (%) | Value p-value 19 (95%) patients with HE grades IV, followed by
Sex 16(33.3%) in HE grades III and 6(8.2%) in HE grades
Female 14(37.8)| 23(62.2) I1. Significant association was observed between higher
Male 27(18.6) [118(81.4) o 007 grades of encephalopathy with mortality (P=0.001).
HE Grades No mortality was observed in patients with HE grades
I 00) | 41(100) I. Mortality of patients was 26% in class C and only
I 6(8.2) |67(91.8) 8.3% in class B. Significant association was observed
%k
111 16(33.3) | 32(66.7) SRl 2 between CTP class C with mortality (p=0.001). When
v 19(95) 1(5) more than 2 precipitating factors were present, mortality
Etiology of CLD was seen in 40(51.3 %) patients (p<0.001) (Table 3).
Alcohol related| 37(22.4) [128(77.6) Upper Gl bleed, Acute Kidney Injury (AKI), SBP, gross
Chronic HBV | 2(20) 8(80) 0.184 0.912 ascites and presentation with shock were complications
Chronic HCV | 2(28.6) | 5(71.4) associated with mortality (P<0.05) (Table 3).
UGI Bleed Similarly, leukocytosis (=15000), hyponatremia
No 2(3.5) | 54(96.5) (<130), raised ALT (> 80) and increased INR (>2.3)
3.405 0.03* . .
Yes 3931) | 87(69) were the laboratory parameters with significant
Acute Kidney Injury predictors of mortality (P<0.05) (Table 4).
No 32(21.2) [119(78.8) 3.906 0.048%* Table 4. Association of death with various lab
Yes 9(29) | 22(71) parameters. (n=182)
e Lab Death Chi- .
square |p-value
No 17(11.3) |133(88.7) 61254 |0.023% parameter Yes | No value
Yes 24(75) 8(25) Hemoglobin
Sepsis <10 3923.1) [130769) | 1o | 0529
No 34(22.1) |120(77.9) 0116 073 >10 2(15.4) | 11(84.6) | '
Yes 7(25) | 21(75) ' ' WBC
CTP <15000 23(14.9) [ 131(85.1)
33.06 |<0.001*
B 3(8.3) |33(91.7) >15000 18(64.3) | 10(35.7)
5.18 0.001* :
C 38(26) | 108(74) Serum Sodium
i <130 17(40.5) | 25(59.5
Ascites ( ) (59.5) 406 | 0045
Gross 33(27) | 89(73) >130 24(18.5) | 106(81.5)
Min 7(12.1) | 51(87.9)| 6.266 | 0.044* Total bilirubin
- 160 | 1650) >3 22253) | 65747 | o | o304
Shock <3 19(20) 76(80)
No 965 [13003.5] oo, ALT
: . >
Yes 32(74.4) | 11(25.6) = 3424.8) [13(32) ] o0 | gose
— <80 17(37.8) | 28(62.2)
More than 2 precipitating factors =
N 1) | 103(%9) Albumin
YO ey 6466 fooors <28 26228) [ 88712 [ T oo
e : (51.3) | 38(48.7) >2.8 1522.1) | 53(77.9) | '
Blood. Transfusion INR
>3 units 4023 8)|128762) ol 23 @ [060] | oo

*Statistically significant at 5% level of significance.

*Statistically significant at 5% level of significance.
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Table 5. Univariate and multivariate analysis of death for different variables.

g Sl No mortality |Mortality Univariate Multivariate
Level

Sex

Male 118 27 P=0.01; OR=0.3 7 CI (0.17-0.82)

Female 23 14

UGI Bleed

No 54 2

Yes 87 39 P=0.11; OR=0.13 CI (0.01-1.57)

AKI

No 119 32

Yes 22 9 P=0.34; OR=1.5 CI (0.63-3.6)

Sepsis

No 120 34

Yes 21 7 P=0.73; OR=1.1 CI (0.46-3.0)

Ascites

No 1 1

Yes 140 40 P=0.38; OR=0.28 CI (0.01-4.6)

Shock

No 130 9

Yes 11 32 P=10.0001; OR=42 CI (16.05-109.9) | P=0.0001; OR=85.3 (12.7-571.7)

CTP

B 33 3

C 108 38 P=10.03; OR=3.8 (1.1-13.3)

More than 2 precipitating factors

No 103 1

Yes 38 40 P=0.0001; OR=48 (10.3-216.3) P=0.0001; OR=101.8(3.32-3119.32)

SBP

No 133 17

Yes 8 24 P=0.0001; OR=23.4 (9.1-60.4) P=0.0001; OR=44.7 (6.48-309.5)

INR>2.3

No 114 34

Yes 27 7 P=0.76; OR=0.86 (0.34-2.1)

Table 5 depicts the associated risk factors that are
responsible for mortality in patients presenting
with liver cirrhosis with hepatic encephalopathy.
Univariate analysis showed risk factors like male sex
[P=0.01,0R=0.37 CI- 0.17-0.82], patients presenting
with shock [ P=0.0001, OR=42.0 CI- 16.05-109.9],
Child’s C [ P=0.03, OR= 3.8 CI- 1.1-13.3], patients
with more than 2 precipitating factors [ p= 0.0001,
OR= 48, CI-10.3-216.3] and SBP [P=0.001, OR=
23.4 CI- 9.11-60.4] to be clinically significant.
However, multivariate analysis showed shock at
initial presentation [ P= 0.0001, OR- 85.3 CI- 12.7-
571.7], presence of more than 2 precipitating factors
[ p=0.0001, OR=101.8, CI- 3.32-3119.32] and SBP
[P=0.0001, OR= 44.7 CI- 6.49- 309.5] as clinically
significant risk factors to predict mortality in patients
with liver cirrhosis with HE.
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DISCUSSION

The mean age of subjects was 55.61+11.45 years
with male predominance (78.5%) (M: F=3.7:1). The
mean age of subjects were lower; 47 years, 49.58
years and 51.25 years and all had male dominance
in the studies by Raphael et al.,'° Sethuraman
et al! and Kumar et al.'”? respectively. Alcohol
being the most common aetiology of cirrhosis and
alcohol drinking patterns and age of starting taking
excessive alcohol may differ in various places.
Majority of patients (39.6%) presented with Grade
II encephalopathy followed by Grade III (26.4%)
and Grade I encephalopathy 23.1%) in the current
study. Grade IV encephalopathy was present in rest
11%. Similar were the findings in the the studies
by Sethuraman et al.!!, Kumar et al.!?, Mumtaz et
al.’, Singh et al."* and Poudyal et al." as patients
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presented commonly with Grade II and III HE.
Contrary to above studies, majority (36%) of the
patients were in grade IV HE followed by 30%
in grade III ,10% in grade II and 24% had grade
I HE in the study by Nayak et al.'® This study
confirmed the previous findings by Raphael et al'®
and Sethuraman et al.!', who described majority of
the cirrhotic patients who present with HE were of
Child grade C. Earlier grades or latent HE may not
come to hospital for admissions. Average days of
hospital stay was 9 days in the current study, which
was lesser by 2 days compared to the study by Igbal
et al.'"” Patient co morbidities and other complication
due to liver cirrhosis have a detrimental role in
prolonging hospital stays. Inpatient mortality was
22.5% in the current study. It was almost similar
(23%) in the study by Devrajani et al'® in Hyderabad,
India. Inpatient mortality was higher, 29% and
30% in the studies by Arisar et al.!” and Magsood
et al.? in Pakistan respectively. It was however,
lower in the studies by Sethuraman et al'!, Khan et
al.?! and Igbal et al.'” who reported mortalities of
17.48%, 15.3% and 15 % respectively. In a previous
study by Poudyal et al.'s in Nepal, mortality was
observed in 16.7% patients. Mortality in these
patients of liver cirrhosis depend on the stages of
HE as well as many other varied complications and
other co morbidities. The most important predictor
of mortality in these cirrhotic patients were HE of
grade 1V, Child class C and presence of more than
2 precipitating factors. Mortality was maximum
accounting to 95% with HE grades IV and no
mortalities in grade 1. Mortality was 50% patients
in Grade IV hepatic encephalopathy by Singh et
al."* Similar were the findings in the study by Nyak
et al.'®, where the highest mortality rate was found
in grade IV. No mortalities were observed in HE
grades I, findings in consistency with the present
study. The higher grades of HE need vigilant ICU
care and these cases are usually associated with
more precipitant factors and other complications
of liver cirrhosis as well. Among patients who
died, 92.7% patients belonged to Child C class in
the current study and 66.7% in the study by Singh

et al.'"* Majority of patients who expired belonged
to class C according to Sethuraman et al.'” and
Poudyal et al.”® Overall mortality was 26% among
CTP class C in the current study. The mortality rate
of patients in Child class C were 20% and 37% in
the studies by Sethuraman et al.'' and Nayak et al."”
respectively. The higher the CTP class, more is the
grading of HE and other complications like ascites
and coagulability. In this study, mortality rose to
51.3% in presence of more than 2 precipitating
factors. The mortality was even higher (66.7 %) in
presence of more than 2 precipitating factors in the
study by Mumtaz et al.'? Infections, gastro intestinal
bleeding and dyselectrolytemia have been described
as the most common precipitating factors and causes
of mortality in HE in published literatures.'"!?
Upper GI bleed, Acute Kidney Injury (AKI), SBP,
gross ascites and shock were other important and
significant predictors of mortality (P<0.05) in
this study. Infections, gastro intestinal bleeding
are important aetiologies for SBP (spontaneous
bacterial peritonitis) whereas, these factors along
with shock, any form of kidney injury causes
azotemia that adds insults on HE. Renal disease
is associated with impaired immune function,
characterized by abnormalities in the function
of monocytes, neutrophils, and the associated
Evidence also indicates that AKI is

associated with spontaneous bacterial peritonitis.?*

leukopenia .

Similarly, leukocytosis (=15000), hyponatremia
(<130) raised ALT(>80) and increased INR (>2.3)
were the laboratory parameters with significant
predictors of mortality in the current study (P<0.05).
Hyponatremia (serum sodium < 130 mEq / 1) was
the independent predictive factor of overt HE in
the study by Guevara et al.??> Similarly, cirrhotic
patients presenting with acute variceal bleeding
with Child C, serum potassium < 3.5 mmol/L, WBC
> 10,000 cells/mm3, and hemoglobin < 8 gm/dL
were significant predictors for mortality in hepatic
encephalopathy according to Rattanasupar et al.?

CONCLUSIONS
Majority of patients presented with Grade II Hepatic
encephalopathy. Inpatient mortality was high with
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increasing grades of encephalopathy. Shock at initial

presentation, presence of more than two precipitating

factors and SBP were statistically significant risk

factors that predicted inpatients mortality in patients

REFERENCES

L.

10.

Ferenci P. Hepatic encephalopathy.
Gastroenterology report.[ Google Scholar] [DOI]

D'Amico G, Garcia-Tsao G, Pagliaro L. Natural
history and prognostic indicators of survival in
cirrhosis: a systematic review of 118 studies. J
Hepatol. 2006;44(1):217-31. [Google Scholar]
[DOI]

Rai R, Thomas A. Study of Complications of
Cirrhosis and their Impact on Survival. Int J Sci
Stud. 2017;4(12):55-58. [Google Scholar] [DOI]

Poordad FF. Review article: the burden of hepatic
encephalopathy. Aliment Pharmacol Ther.
2007;25 Suppl 1:3-9. [Google Scholar] [DOI]

Worobetz LJ. Hepatic encephalopathy. In:
Thomson AR, Shaffer EA, (Eds.) First Principles
of Gastroenterology. 3rd edition Toronto:
University of Toronto press; 2000. p. 537-9.
[Google Scholar] [DOI]

Qureshi MO, Khokhar N, Shafqat F. Ammonia
levels and the severity of hepatic encephalopathy.
J Coll Physicians Surg Pak. 2014;24(3):160-3.
[Google Scholar| [PubMed]

Vilstrup H, Amodio P, Bajaj J, Cordoba J, Ferenci
P and Mullen KD. Hepatic encephalopathy in
chronic liver disease:2014 Practice Guidelines by
the American Association for the Study of Liver
Diseases and the European Association for the
Studyoftheliver. Hepatology.2014;60(2):715-735.
[Google Scholar] [DOI]

Hadjihambi A, Arias N, Sheikh M, Jalan R.
Hepatic encephalopathy: a critical current review.
Hepatology international. 2018;12(Suppl 1):135-
47. [Google Scholar] [DOI]

Cordoba J. Blei AT. Treatment of hepatic
encephalopathy. American Journal
of.Gastroenterology. 1997;92:1429-39. [Google
Scholar] [DOI]

Raphael KC, Matuja SS, Shen NT, Liwa AC,
Jaka H. Hepatic Encephalopathy; Prevalence,
Precipitating  Factors and Challenges of

with liver cirrhosis with hepatic encephalopathy.

Conflict of interest: None

Funding: None

11.

12.

13.

14.

15.

16.

17.

18.

Management in a Resource- Limited Setting. J
Gastrointest Dig Syst. 2016;6(3):441. [Google
Scholar| [DOI]

Sethuraman VK and Balasubramani. Clinical
spectrum of precipitating factors of hepatic
encephalopathy in cirrhosis of liver and its
relation to prognosis in a tertiary care hospital
- a retrospective study. International Journal of
Contemporary Medicine Surgery and Radiology.
2019; 4(2):65- 70. [DOIT]

Kumar S K, Sarin SM, Valliyot B, Joy V, Beevi
K, Balakrishnan S. Study to assess the changing
pattern of clinical profile and determine the
prognosis in hepatic encephalopathy. Int J Res
Med Sci. 2017; 5(2):424-8.[Google Scholar]
[DOT]

Mumtaz K, Ahmed US, Abid S, Baig N, Hamid
S, Jafri W. Precipitating factors and the outcome
of hepatic encephalopathy in liver cirrhosis. J
Coll Physicians Surg Pak. 2010; 20(8):514-8.
[Google Scholar]

Singh G, Bhatnagar M, Saini A, Agrawal BK.
Spectrum of precipitating factors of hepatic
encephalopathy in  patients with liver
cirrhosis in. tertiary care hospital in North India.
International Journal of Science and Research
IJSR. 2015: 6.(3): 1525-8. [Google Scholar]

Poudyal NS, Chaudhary S, KC S, Paudel
BN, Basnet BK, Mandal A et al. Precipitating
Factors and Treatment Outcomes of Hepatic
Encephalopathy in Liver Cirrhosis Cureus 11(4):
e4363.[Google Scholar] [DOI]

Nayak M, Anubhaw N, Nayak R. Incidence
of hepatic encephalopathy in cirrhosis of liver.

International Journal of Contemporary Medical
Research. 2016; 3(12): 77-83. [Google Scholar]
Igbal J, Parvez MA and Alam MM. Analysis of
Identifiable Risk Factors Precipitating Acute
Encephalopathy in Chronic Liver Disease, At
PNS Shifa Karachi. APMC. 2016;10(4):222-7.
[Google Scholar] [DOI]

Devrajani BR, Shah SZ, Devrajani T, Kumar D.

JCMS | Vol-20 | No.3 | Jul-Sep 2024 2%


https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Ferenci+P.+Hepatic+encephalopathy.+Gastroenterology+report.&btnG=
https://doi.org/10.1093/gastro/gox013
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=D%27Amico+G%2C+Garcia-Tsao+G%2C+Pagliaro+L.+Natural+history+and+prognostic+indicators+of+survival+in+cirrhosis%3A+a+systematic+review+of+118+studies.+J+Hepatol.+2006%3B44%281%29%3A217%E2%80%9331.+&btnG=
http://10.1016/j.jhep.2005.10.013
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Rai+R%2C+Thomas+A.+Study+of+Complications+of+Cirrhosis+and+their+Impact+on+Survival.+Int+J+Sci+Stud.+2017%3B4%2812%29%3A55-58&btnG=
https://doi.org/10.17354/ijss/2017/96
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Poordad+FF.+Review+article%3A+the+burden+of+hepatic+encephalopathy.+Aliment+Pharmacol+Ther.+2007%3B25+Suppl+1%3A3-9.++&btnG=
https://doi.org/10.1111/j.1746-6342.2006.03215.x
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Worobetz+LJ.+Hepatic+encephalopathy.+In%3A+Thomson+AR%2C+Shaffer+EA%2C+%28Eds.%29+First+Principles+of+Gastroenterology.+3rd+edition+Toronto%3A+University+of+Toronto+press%3B+2000.+p.+537-9.&btnG=
https://doi.org/10.1093/gastro/gox013
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Qureshi+MO%2C+Khokhar+N%2C+Shafqat+F.+Ammonia+levels+and+the+severity+of+hepatic+encephalopathy.+J+Coll+Physicians+Surg+Pak.+2014%3B24%283%29%3A160-3.+&btnG=
https://pubmed.ncbi.nlm.nih.gov/24613109/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Vilstrup+H%2C+Amodio+P%2C+Bajaj+J%2C+Cordoba+J%2C+Ferenci+P+and+Mullen+KD.+Hepatic+encephalopathy+in+chronic+liver+disease%3A2014+Practice+Guidelines+by+the+American+Association+for+the+Study+of+Liver+Diseases+and+the+European+Association+for+the+Study+of+the+liver.+Hepatology.2014%3B60%282%29%3A715-735&btnG=
https://doi.org/10.1016/j.jhep.2014.05.042
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Hadjihambi+A%2C+Arias+N%2C+Sheikh+M%2C+Jalan+R.+Hepatic+encephalopathy%3A+a+critical+current+review.+Hepatology+international.+2018%3B12%28Suppl+1%29%3A135-47.&btnG=
https://doi.org/10.1007/s12072-017-9812-3.
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Cordoba+J.+Blei+AT.+Treatment+of+hepatic+encephalopathy.+American+Journal+of.Gastroenterology.+1997%3B92%3A1429-39.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Cordoba+J.+Blei+AT.+Treatment+of+hepatic+encephalopathy.+American+Journal+of.Gastroenterology.+1997%3B92%3A1429-39.&btnG=
https://pubmed.ncbi.nlm.nih.gov/9317058.
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Raphael+KC%2C+Matuja+SS%2C+Shen+NT%2C+Liwa+AC%2C+Jaka+H.+Hepatic+Encephalopathy%3B+Prevalence%2C+Precipitating+Factors+and+Challenges+of+Management+in+a+Resource-+Limited+Setting.+J+Gastrointest+Dig+Syst.+2016%3B6%283%29%3A441.+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Raphael+KC%2C+Matuja+SS%2C+Shen+NT%2C+Liwa+AC%2C+Jaka+H.+Hepatic+Encephalopathy%3B+Prevalence%2C+Precipitating+Factors+and+Challenges+of+Management+in+a+Resource-+Limited+Setting.+J+Gastrointest+Dig+Syst.+2016%3B6%283%29%3A441.+&btnG=
https://doi.org/10.4172/2161-069X.1000441
https://dx.doi.org/10.21276/ijcmsr.2019.4.2.15
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Kumar+S+K%2C+Sarin+SM%2C+Valliyot+B%2C+Joy+V%2C+Beevi+K%2C+Balakrishnan+S.+Study+to+assess+the+changing+pattern+of+clinical+profile+and+determine+the+prognosis+in+hepatic+encephalopathy.+Int+J+Res+Med+Sci.+2017%3B+5%282%29%3A424-8.+&btnG=
http://dx.doi.org/10.18203/2320-6012.ijrms20170030
https://pubmed.ncbi.nlm.nih.gov/?term=Mumtaz+K&cauthor_id=20688015
https://pubmed.ncbi.nlm.nih.gov/?term=Ahmed+US&cauthor_id=20688015
https://pubmed.ncbi.nlm.nih.gov/?term=Abid+S&cauthor_id=20688015
https://pubmed.ncbi.nlm.nih.gov/?term=Baig+N&cauthor_id=20688015
https://pubmed.ncbi.nlm.nih.gov/?term=Hamid+S&cauthor_id=20688015
https://pubmed.ncbi.nlm.nih.gov/?term=Jafri+W&cauthor_id=20688015
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Mumtaz+K%2C%C2%A0Ahmed+US%2C%C2%A0Abid+S%2C%C2%A0Baig+N%2C%C2%A0Hamid+S%2C%C2%A0Jafri+W.+Precipitating+factors+and+the+outcome+of+hepatic+encephalopathy+in+liver+cirrhosis.+J+Coll+Physicians+Surg+Pak.+2010%3B+20%288%29%3A514-8.+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Singh+G%2C%C2%A0Bhatnagar+M%2C%C2%A0Saini+A%2C+Agrawal+BK.+Spectrum%C2%A0of%C2%A0precipitating+factors%C2%A0of%C2%A0hepatic+encephalopathy%C2%A0in%C2%A0patients%C2%A0with%C2%A0liver+cirrhosis%C2%A0in.%C2%A0tertiary+care+hospital%C2%A0in%C2%A0North+India.%C2%A0+International+Journal+of+Science+and+Research+IJSR.+2015%3A+6.%283%29%3A+1525-8.&btnG=
https://www.ncbi.nlm.nih.gov/pubmed/?term=Poudyal NS%5BAuthor%5D&cauthor=true&cauthor_uid=31192068
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chaudhary S%5BAuthor%5D&cauthor=true&cauthor_uid=31192068
https://www.ncbi.nlm.nih.gov/pubmed/?term=Paudel%20BN%5BAuthor%5D&cauthor=true&cauthor_uid=31192068
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mandal A%5BAuthor%5D&cauthor=true&cauthor_uid=31192068
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Poudyal+NS%2C+Chaudhary+S%2C+KC+S%2C+%C2%A0Paudel+BN%2C+Basnet+BK%2C%C2%A0+Mandal+A+et+al.+Precipitating+Factors+and+Treatment+Outcomes+of+Hepatic+Encephalopathy+in+Liver+Cirrhosis+Cureus+11%284%29%3A+e4363.&btnG=
https://doi.org/10.7759/cureus.4363
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Nayak+M%2C+Anubhaw+N%2C+Nayak+R.+Incidence+of+hepatic+encephalopathy+in+cirrhosis+of+liver.+International+Journal+of+Contemporary+Medical+Research.+2016%3B+3%2812%29%3A+77-83.+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Nayak+M%2C+Anubhaw+N%2C+Nayak+R.+Incidence+of+hepatic+encephalopathy+in+cirrhosis+of+liver.+International+Journal+of+Contemporary+Medical+Research.+2016%3B+3%2812%29%3A+77-83.+&btnG=
https://doi.org/10.29054/apmc/2016.260 

Bhattarai et al. Predictors of Inpatients Mortality in Patients with Liver Cirrhosis..

19.

20.

21.

Precipitating factors of hepatic encephalopathy
at a tertiary care hospital Jamshoro, Hyderabad.
J Pak Med Assoc 2009; 59(10):683-6. [Google
Scholar][PubMed]

Arisar FAQ, Khan SB and Uma A. Hepatic
encephalopathy in chronic liver disease;
predisposing factors in a developing country.
Asian Journal of Medical Sciences. 2015;
6(2):35-42. [Google Scholar][DOI]

Magsood S, Saleem A, Igbal A, Butt J A .
Precipitating factors of hepatic encephalopathy:
experience at pakistan institute of medical
sciences islamabad. J Ayub Med Coll Abbottabad
2006;18(4): 58-62. [Google Scholar|[PubMed]

Khan A U, Igbal M, Yasmeen R,Ahmed W.
Determination of various precipitating factors
of hepatic encephalopathy in patients of chronic
liver disease at military hospital Rawalpindi.

22.

23.

24.

Pak Armed Forces Med J 2011; 61 (4):626-9.
[Google Scholar]

Guevara M, Baccaro M , Torre A , Anséon B G
, Rios J , Torres F et al. Hyponatremia is a risk
factor of Hepatic encephalopathy in patients
with cirrhosis: a prospective study with time
dependent analysis. Am J Gastroenterol 2009;
104:1382-9. [Google Scholar][DOI]

Rattanasupar A, Tiawijit N, Rachatapantanakorn
B. Predictive factor for hepatic encephalopathy
in cirrhotic patients who presented with acute
variceal bleeding. J Med Assoc Thai 2014;
97(6):567-73. [Google Scholar]

Singbartl K, Formeck CL, Kellum JA. Kidney-
Immune System Crosstalk in AKI. Semin
Nephrol. 2019 ;39(1):96-106. [Google Scholar]
[DOI]

Citation: Bhattarai S, Sharma P, Poudel SC, Tiwari A, Sapkota A, Gyawali M. Predictors of Inpatients Mortality in
Patients with Liver Cirrhosis with Hepatic Encephalopathy. JCMS Nepal. 2024; 20(3): 211-18.

-218 JCMS | Vol-20 | No.3 | Jul-Sep 2024


https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=evrajani+BR%2C+Shah+SZ%2C+Devrajani+T%2C+Kumar+D.+Precipitating+factors+of+hepatic+encephalopathy+at+a+tertiary+care+hospital+Jamshoro%2C+Hyderabad.+J+Pak+Med+Assoc+2009%3B+59%2810%29%3A683-6.+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=evrajani+BR%2C+Shah+SZ%2C+Devrajani+T%2C+Kumar+D.+Precipitating+factors+of+hepatic+encephalopathy+at+a+tertiary+care+hospital+Jamshoro%2C+Hyderabad.+J+Pak+Med+Assoc+2009%3B+59%2810%29%3A683-6.+&btnG=
https://pubmed.ncbi.nlm.nih.gov/19813682/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Arisar+FAQ%2C+Khan+SB+and+Uma+A.+Hepatic+encephalopathy+in+chronic+liver+disease%3B+predisposing+factors+in+a+developing+country.+Asian+Journal+of+Medical+Sciences.+2015%3B+6%282%29%3A35-42.&btnG=
https://doi.org/10.3126/ajms.v6i2.11099 
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Maqsood+S%2C+Saleem+A%2C++Iqbal+A%2C+Butt+J+A+.+Precipitating+factors+of+hepatic+encephalopathy%3A+experience+at+pakistan+institute+of+medical+sciences+islamabad.+J+Ayub+Med+Coll+Abbottabad+2006%3B18%284%29%3A+58-62.+&btnG=
https://pubmed.ncbi.nlm.nih.gov/17591012/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Khan+A+U%2C+Iqbal+M%2C+Yasmeen+R%2CAhmed+W.+Determination+of+various+precipitating+factors+of+hepatic+encephalopathy+in+patients+of+chronic+liver+disease+at+military+hospital+Rawalpindi.+Pak+Armed+Forces+Med+J+2011%3B+61+%284%29%3A626-9.+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Guevara+M%2C+Baccaro+M+%2C+Torre+A+%2C+Ans%C3%B3n+B+G+%2C+R%C3%ADos+J+%2C+Torres+F+et+al.+Hyponatremia+is+a+risk+factor+of+Hepatic+encephalopathy+in+patients+with+cirrhosis%3A+a+prospective+study+with+time+dependent+analysis.+Am+J+Gastroenterol+2009%3B+104%3A1382-9.+&btnG=
https://doi.org/10.1038/ajg.2009.293.
https://pubmed.ncbi.nlm.nih.gov/?term=Rattanasupar+A&cauthor_id=25137873
https://pubmed.ncbi.nlm.nih.gov/?term=Tiawijit+N&cauthor_id=25137873
https://pubmed.ncbi.nlm.nih.gov/?term=Rachatapantanakorn+B&cauthor_id=25137873
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Rattanasupar+A%2C%C2%A0Tiawijit+N%2C%C2%A0Rachatapantanakorn+B.+Predictive+factor+for+hepatic+encephalopathy+in+cirrhotic+patients+who+presented+with+acute+variceal+bleeding.+J+Med+Assoc+Thai+2014%3B+97%286%29%3A567-73.+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Singbartl+K%2C+Formeck+CL%2C+Kellum+JA.+Kidney-Immune+System+Crosstalk+in+AKI.+Semin+Nephrol.+2019+%3B39%281%29%3A96-106.&btnG=
https://doi: 10.1016/j.semnephrol.2018.10.007. 

