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ABSTRACT 
Background: Hepatic encephalopathy is one of the most debilitating manifestations   and 

frequent complication in patients suffering from chronic liver disease. Objective: To 

determine the frequency of identifiable risk factors precipitating hepatic encephalopathy 

in patients with chronic liver disease, at PNS Shifa Karachi and their correlation with 

grades of hepatic encephalopathy, length of hospital stay and mortality. Study Design: It 

was a cross sectional study Period: 24 Oct 2014 to 31 Aug 2015. Methods: during which 

96 patients of clinically diagnosed hepatic encephalopathy associated with CLD were 

enrolled. Hepatic encephalopathy was graded and precipitating factors identified based 

on history, clinical examination and relevant laboratory investigations. Management was 

carried out according to the latest guidelines. Patients were followed up till 

discharge/death from the hospital and duration of hospital stay. Mortality was recorded. 

Results: Majority of patients (57.3%) had one precipitating factor; more than one factor 

was found in 43.5%. Gastrointestinal bleed was the most common precipitating factor 

identified in 42 (44%) patients followed by Infection in 36 patients (38%), diuretic 

therapy in 10 patients associated with electrolyte imbalance (11%), constipation in 8 (9%) 

patients, use of high protein diet in 7(6.72%), sedative /tranquilizers in 4(3.84 %) and 

large volume paracentesis in 4 (3.84%) were least common factors, Mean hospital stay 

was 11 ± 1.8 days. Mortality was 15 % with 14 patients expiring during the hospital stay. 

There was no statistically significant correlation between the various precipitating factors 

and grade of hepatic encephalopathy, length of hospital stay and mortality (p >0.05). 

Conclusion: Commonest precipitating factors of hepatic encephalopathy in patients of 

liver cirrhosis are, gastrointestinal bleed, infection, electrolyte imbalance and 

constipation. There is no correlation between the various precipitating factors and grade 

of hepatic encephalopathy, length of hospital stay and mortality. There is a need to 

improve the awareness of patients and attendants about the precipitating factors and their 

avoidance. This also includes effective control measures against rising cases of hepatitis 

C and hepatitis B as it is the leading cause of liver cirrhosis in Pakistan. 

Keywords: Hepatic encephalopathy; liver cirrhosis; identifiable precipitating factors; 

hospital stay; mortality. 
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INTRODUCTION 
Hepatic encephalopathy is defined as a spectrum of 

neuropsychiatric abnormalities in patients with liver 

dysfunction after exclusion of brain disease.1 In 

developing country like Pakistan where cost of the 

health care has always been an issue, chronic 

diseases like cirrhosis and its various complications 

are a big burden on health economy. Inadequate 

education , poverty, poor hygienic environment, 

inadequate nutrition and lack of counselling are 

important factors, due to which number of cirrhotic 

patients are increasing and also causing increased 

mortality in these patients due to various 

complications.2-7 Hepatic encephalopathy is 

characterized by personality changes like confusion, 

forgetfulness, speech and handwriting impairment, 

agitation, stupor, intellectual impairment and 

depressed level of consciousness is one of the bad 

prognostic indicator in patients with cirrhosis as is 
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evidenced in Child Pugh scoring system.2-3,8-12 An 

important prerequisite for the syndrome is diversion 

of portal blood into the systemic circulation through 

portosystemic collateral vessels.13 The development 

of hepatic encephalopathy is explained, to some 

extent, by the effect of neurotoxic substances, which 

occurs in the setting of cirrhosis and portal 

hypertension. Overt hepatic encephalopathy occurs 

in about 30-45% of patients with cirrhosis.14,35 

Due to a very high prevalence of hepatitis B and C, 

Cirrhosis liver (CLD) is becoming an epidemic in 

Pakistan. Associated with poor survival and a high 

risk of recurrence,15 Hepatic encephalopathy is also 

the most common, possibly preventable, cause for 

readmission.16 In most of the patients presenting in 

hepatic encephalopathy, one or the other 

precipitating factor has been found to be the culprit 

and responsible for the morbidity and 

mortality.12,17,18-20 Common precipitating factors 

include gastrointestinal bleeding, infections, 

azotemia, constipation, electrolyte imbalance, and 

high protein diet2,21-27 and their identification is of 

paramount importance. Firstly, because avoidance of 

these precipitating factors is still the cornerstone of 

management and nearly 91% of patients can be 

treated with just correction of the precipitating 

factors.28,33 Secondly, because hepatic 

encephalopathy is a diagnosis of Exclusion1 and 

recognition of precipitating factors supports the 

diagnosis. Prognosis can be improved if the 

precipitating factors are recognized early and 

managed accordingly.31 This study was aimed at 

ascertaining the common precipitating factors and 

their frequency in patients presenting with HE. 

 

METHODOLOGY 

Study Design: It was a cross sectional study.  

Setting: Department of Medicine, PNS Shifa, a 

tertiary care hospital of Karachi Pakistan. 

Period: 24 Oct 2014 to 31 August 2015 (about 9 

months).  

Methods: During this study period, 96 patients of 

clinically diagnosed acute hepatic encephalopathy 

associated with liver cirrhosis were enrolled. Patents 

with age above 20 years were included from both the 

genders. Patients with intracranial lesions such as 

subdural hematoma, cerebral infarction, meningitis, 

encephalitis, brain abscess, hypoxia, hypercarbia, 

ketoacidosis, uraemia, post seizure encephalopathy 

and neuropsychiatric disorders were excluded from 

the study. 

Diagnosis of cirrhosis was based on history, physical 

examination and full blood count, liver function 

tests, renal function tests, random blood sugar, serum 

electrolytes, serum albumin, coagulation profile, 

hepatitis B & C serology and abdominal ultrasound 

was done to look for liver and splenic size, 

parenchymal echogenicity, portal vein diameter, and 

ascites. In case of ascites, an ascitic tap was also done 

to look for spontaneous bacterial peritonitis. Any 

evidence of the presence of other co-existent 

complications of cirrhosis liver was also recorded. 

Hepatic encephalopathy was graded according to the 

severity of manifestations (Table 1).  Precipitating 

factors sought were infections, gastrointestinal 

bleeding, infections, diuretic overdose associated 

with electrolie imbalance, constipation, high protein 

diet (>1.5 g/kg/day), cough syrups, sedatives, 

paracentesis and unidentified/no precipitating 

factors. Data was collected on a specially designed 

proforma. Data were analyzed using descriptive 

statistics. 

 

RESULTS 

Ninety six patients were included in this study. 

Maximum age was 70 years and minimum was 20 

years. The mean was 45.3 years. 80 were males and 

16 were females. Majority of patients (63.75%) had 

one precipitating factor. More than one factor was 

found in 27.5%. Patients 39(40.6%) were in grade 

IV, 29(30.2%) were in grade III and 28 (29.1 %) 

patients were in grade II of hepatic encephalopathy. 

Gastrointestinal bleed was the most common 

precipitating factor identified in 42 (44%) patients, 

followed by infection in 36 patients (38%) and 

electrolyte imbalance associated with diuretics use in 

10(11%) patients. Other precipitating factors in 

descending order of frequency were constipation in 

8(9%) patients, use of high protein diet in 7(6.72%) 

sedative /tranquilizers in 4(3.84 %) and large volume 

paracentesis in 4(3.84%). 

Mean hospital stay was 11 ± 1.8 days. Mortality was 

11.4 % with 11 patients expiring during the hospital 

stay. 85 (88.5%) patients were discharged. Most of 

them 74 (87%) fully recovered and 11 (12.9%) 

patients in grade I hepatic encephalopathy.  

This study concludes that, gastro-intestinal bleed, 

infection, diuretic therapy associated with electrolyte 

imbalance, constipation, high protein diet were the 

commonest precipitating factors of hepatic 

encephalopathy 
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Table 1: Risk Factors Precipitating Acute 

Encephalopathy in Chronic Liver Disease 

Upper gastrointestinal bleed 42 

Infections including spontaneous bacterial 38 

Drugs specifically diuretics / Electrolyte 

imbalance like hypokalemia and hyponatremia 
11 

Constipation. 9 

Dietary protein 7 

Fulminant hepatitis 4 

Paracentesis 4 

Tranquilizers 4 

Hypoglycemia 3 

No precipitating factor found. 2 

 

 

Figure 1: Precipitating risk factors 

Note: In certain patients, there were multiple factors, 

so percentages do not add to 100. 

 

Table 2: Result and comparison of our study with other studies done on same subject 

Studies GI bleed (%) Infection (%) Constipation (%) Diuretic use 
Large 

prot. Diet (%) 
No factor 

Conn 2 18  3 9 9  

Niger37 24 29  13   

Intekhab42` 22 24 32 56 4  

Manzar23 56 27 7 19 1.3 9 

Saad 26 38 44 38 12 12  

Atif 22 51 53 49  47  

Devrajani BR27 45 67 49    

khalid mum29  35.8 18.3   12 

Suresh25 51 22 41    

Ijaz 28 24 80 32   12 

Abiid40 37.3 12 42.7    

Tariq41 29 30 30 0.5   

Present study 44 38 9 11 6.7  

 

Table 3: Age and gender distribution in different 

clinical presentation grades of patients with HE 

Grades No& % 
No of patients according to Age 

group/years 

  20-35 35-50 >50 

  M F M F M F 

I 7 (7.29%) 0 0 0 0 4 0 

II 21(21.8%) 4 2 11 2 5 2 

III 29 (30.2%) 8 0 19 5 16 4 

IV 39 (40.6%) 7 0 13 0 9 1 

 

Table 4: Patients characteristics (n=96) 

Age. Years Sex Hepatitis Serology 

Range Mean Male% Female% HbsAg% HCV% 

20-70 45.31 80 16 20 69 

7 (7.29%) patients were positive for both hepatitis B and C 

serology 

Table 5: Grading of Hepatic Encephalopathy 

Grades Detailed Description 

I 
Mild confusion, euphoria, anxiety or depression, 

reverse sleep rhythm, slurred speech. 

II 

Drowsiness, lethargy, gross deficits in the ability 

to perform mental tasks, relatively moderate 

confusion. 

III 
Somnolent but arousable, severe confusion, 

inability to perform mental tasks 

IV 
Coma with (IVa) or without (IVb) response to 

painful stimuli. 

 

DISCUSSION  

Patients of cirrhosis having hepatic encephalopathy 

at time of admission were selected. Precipitating 

factors leading to encephalopathy were ascertained. 

Males outnumbered females. This is probably 

because males are given preference for 

Upper GI bleed        42 Infections                  38
Diuretics                     11 Constipation            9
Diet protein               7 Fulminant HEP        4
Paracentesis             4 Tranquilizers             4

http://www.ncbi.nlm.nih.gov/pubmed/?term=Devrajani%20BR%5BAuthor%5D&cauthor=true&cauthor_uid=19813682
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hospitalization and treatment. Strauss in a similar 

study reported that male–female ratio was 3:1.14.29 

The male preponderance in west is explained by 

patterns of alcohol consumption where 77% cases of 

chronic liver disease are related to alcoholism.30 

Interestingly all 96 patients had viral etiology of 

cirrhosis in this study is supported by another study 

in Lahore.22 1n a study by Khalid Mumtaz, at Aga 

Khan Hospital, 70% patients were having hepatitis 

C, close to our Study 28. Khokhar in his study in 

northern areas of Pakistan described incidence of 

hepatitis C 86%, thus reiterating the significant 

disease burden posed by this infection, which is on a 

rising trend in Pakistan.32 Most of our patients were 

males i.e. 83% as compared to 16.6% females. This 

is close to to Hayat et al,30 who reported 74% males, 

Devrajani et al31 reported 65% males and Mumtaz et 

al32 who reported 62% males. Upper GI bleed was 

the most common precipitating factor identified in 

44% patients followed by infection 38% and diuretic 

associated with electrolyte imbalance in 11% 

patients. According to a study conducted by Manzar 

et al combined military hospital Lahore, 

gastrointestinal bleeding 56%, infection 27% stood 

out as the most common factors,28 In one paper 

published by Mina Shaker, in June 2014 

gastrointestinal bleed was the top precipitating in 

hepatic encephalopathy,24 followed by infection as in 

our case. Similarly in other studies conducted by 

Conn, Atif, Tariq, GIT bleed was the leading factor 

close to our study. According to Tromn A, the most 

common precipitant identified is gastrointestinal 

bleeding, which is responsible for upto 34% cases of 

HE.35 1n another article by morillasl et al, GIT 

bleeding is the most common preventable factor.42 In 

one study GIT bleeding associated with varices is 

documented significant predictive factor leading to 

hepatic encephalopathy.43 It is to be stressed that 

gastrointestinal bleeding had significant association 

with mortality (37% vs 92%; p=0.001.44 

In studies carried out at Islamabad and Hyderabad, 

infection, constipation and gastrointestinal bleeding 

stood out as the most common factors.25-28,36 

Infection in our study ranked 2nd most common 

factor. The infections included peritonitis, urinary 

tract, lower respiratory tract and other infections.  

Other precipitating factors in descending order of 

frequency were constipation 11%, diuretic therapy 

associated with electrolyte imbalance in 9%, high 

protein diet in 6.7%, paracentesis in 3.8% and 

sedatives in 3.8% patients.  

Diuretic therapy associated electrolyte imbalance 

was the precipitating factor in 9 % of our patients that 

progressed to hepatic encephalopathy.  Patients of 

cirrhosis are frequently prescribed diuretics to treat 

ascites. Dehydration and electrolyte imbalance 

induced by diuretics may be the cause for hepatic 

encephalopathy however mechanism in this situation 

is not fully understood.37 Caution must be exercised 

while prescribing diuretics and these patients need to 

be followed vigilantly with frequent monitoring of 

serum electrolytes.2,38 It was also identified in many 

other studies that included hyponatremia, 

hypokalemia, alkalosis and hypovolemia.2,5,23,26,39 

According to Devrajani et al,26 most of their subjects 

with electrolyte imbalance had history of 

diarrhea/vomiting or were already on diuretic 

therapy. Pathogenesis of this is still not fully 

understood however Hyponatremia is associated 

with low concentration of brain osmolytes, 

particularly myo-inositol, which has been shown to 

increase the risk of developing hepatic 

encephalopathy. Drietay protein overload was an 

infrequent cause of HE documented in a paper 

published in 2014 by mina shaker,38 as also, in our 

study, only 6.7% have history of excessive protein 

intake precipitating HE. This was close to study 

conducted by intekhab, manzar and saad.22,25,40 It 

was mostly because of the fact that patients and their 

attendants were unaware of protein restriction 

advice. This percentage was even higher in another 

study that was carried out at a remote hospital in 

interior Sindh that didn’t have a nutritionist and most 

of their patients were illiterate.41 At our hospital this 

highlighted the need for improvement in 

counseling/guidance regarding patients’ diet. We 

have decided to introduce regular visits of 

nutritionist at the bed side, diet charts for the patient 

and information leaflets for the patients and 

attendants. 

Mean hospital stay of our patients was 5 ± 1.8 days 

and mortality was 21%. In our subjects individual 

precipitating factors didn’t significantly affect the 

length of hospital stay and mortality. Mumtaz et al 

had similar findings however he noted that patients 

having 2 or more participants were more likely to 

have a prolonged hospital stay and high mortality. 

In our study hospital stay was prolonged and 

mortality was high in patients who reported to the 

hospital with grade III or IV hepatic encephalopathy 

at initial presentation. Mumtaz et al and Strauss et al 

in their studies found the same trend.28,29 
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CONCLUSION 

Commonest precipitating factors of hepatic 

encephalopathy in patients of liver cirrhosis are 

gastrointestinal bleed, infection and constipation. 

There is no statistically significant correlation 

between the various precipitating factors and grade 

of hepatic encephalopathy, length of hospital stay 

and mortality. There is a need to improve the 

awareness of patients and attendants about the 

precipitating factors, their avoidance and dietary 

restrictions. Patients on diuretics should be followed 

regularly with frequent monitoring of serum 

electrolytes. 
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