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ABSTRACT

BACKGROUND AND OBJECTIVES

Cirrhosis is a chronic disease of the liver of various aetiology that leads to a number
of complications,some of which may eventually prove fatal. Over the years, some
studies have reported that patients with chronic liver disease who have associated
autonomic neuropathy respond inappropriately or defectively to major events such as
septicemia and variceal haemorrhage. The quality of life in these patients is impaired
and the risk of sudden cardiac death in these patients is high. Studies on the above
given topic are few and hence study is undertaken and to know the prevalence of
autonomic dysfunction which helps in effective treatment of the disease.
METHODOLOGY

The present one year cross-sectional study was done in the Department of Generd
Medicine at KLES Dr Prabhakar kore Hospital and Medica Research Centre
Belagavi. A total of 100 patients were included in the study. Patients were subjected
to clinical examination, laboratory workup like complete blood count, liver function
test, electrocardiogram, ultrasound abdomen and autonomic functions were assessed
with help of electrocardiogram, and presence of dysautonomia in these patients was
assessed based on the test results.

RESULTS

Majority of the patients had evidence of dysautonomiaie 83 patients.There were more
cases of dysautonomia in age group of 41-60 years.In our study there were 95%
males and 5% females. Clinical presentation of dysautonomia was dizziness and
impotence. Mgjority of patients had early dysautonomia rather than definite
dysautonomia.Evidence of dysautonomia was more common with cirrhosis secondary

to HBV,HCV as compared to alcohalics.



CONCLUSION AND INTERPRETATION

Autonomic dysfunction was seen in mgjority of our patients.In patients with aetiology
like HBV, HVC, autoimmune, had more autonomic dysfunction as compared to
alcohol related cirrhosis of liver. There is strong evidence of dysautonomia in
majority of patients with various aetiology.The evidence of dysautonomia was more
observed with patient with increasing age.

KEYWORDS

Cirrhosis of liver, autonomic dysfunction, autoimmune, hepatitis-B hepatitis-C,

alcoholics, dizziness, impotence .
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I ntroduction

INTRODUCTION

Cirrhosis is a chronic disease of the liver that leads to a number of
complications, some of which may eventualy prove fatal. Over the years, some
studies have reported that patients with chronic liver disease who have associated
autonomic neuropathy respond inappropriately or defectively to major events such as

septicaemia and variceal haemorrhage.*

Cirrhosis and chronic liver fallure are leading causes of morbidity and
mortality in the United States, with the majority of preventable cases attributed to

excessive alcohol consumption, viral hepatitis, or nonalcoholic fatty liver disease.

Cirrhosis often is an indolent disease; most patients remain asymptomatic until
the occurrence of decompensation, characterized by ascites, spontaneous bacterial
peritonitis, hepatic encephalopathy, or variceal bleeding from portal hypertension.
Physical examination of patients with cirrhosis may reveal a variety of findings that
necessitate a hepatic- or gastrointestinal-based work-up to determine the

etiol ogy. 1623,35

Clinically, cirrhosis has been regarded as an end-stage disease that invariably
leads to death, unless liver transplantation is done, and the only preventive strategies
have been screening for oesophageal varices andhepatocellular carcinoma. Lately, this
perception has been challenged, becausel-year mortality in cirrhosis varies widely,
from 1% to 57%, depending on the occurrence of clinica decompensating

events.*Chronic liver disease is accompanied by several circulatory changes.
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Hyperdynamic circulatory syndrome is a common feature of advanced
cirrhosis.1 It is characterized by splanchnic blood pooling, opening of portal-systemic

collaterals, arterial vasodilatation and compensatory increase in blood volume.*?

The resultant autonomic regulatory system events results in an increase in

heart rate and cardiac output and reduced peripheral vascular resistance. **

It is becoming increasingly clear that quality of life in cirrhosis of liver
Jpatients is impaired and autonomic dysfunction in these patients is significantly

more'

The prevalence of autonomic dysfunction in cirrhosis of liver is as high as

67% in some populations and 57% in alcoholic liver disease and cannot be ignored®

The pathogenesis of autonomic dysfunction in these patients is not fully

understood.
Thereisincreased risk of sudden cardiac death in these patients’

The autonomic regulatory system of the splanchnic circulation is complex. In
healthy individuals, the splanchnic vascular bed contains a large, highly compliant,
venous circulation to an extent of 25% of the blood volume at rest.’It has been
considered as the primary blood volume reservoir for reflex control of cardiovascular
homeostasis during exercise.? This richly innervated vascular bed’s vasoconstriction
activity is mediated by a-1 receptor. An impaired autonomic function is expected to
lead to impairment of cardiovascular autonomic reflexes and hemodynamic

instability.
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The prevalence autonomic dysfunction (AD) in cirrhosis has varied from 8% -
80% in different series. Its occurrence is irrespective of the etiology of chronic liver
disease: ethanol or non ethanol related.’and increases in parallel with the severity of

liver disease.

Other factors contributing to AD in cirrhosis include that affecting nerve
integrity such as aterations in lipid metabolism, vitamin E deficiency, acohol
consumption, immunologic mechanisms and retention of toxic metabolites.*>*® Vagal
dysfunction due to elevated angiotensin 1l production and sympathetic dysfunction
due to blunted responsiveness owing to either a production of weak neurotransmitters
or a receptorial&postreceptorial defect has been documented.* Presence of AD

irrespective of the cause is often associated with an adverse prognosis.*®

Cirrhosis is an increasing cause of morbidity and mortality in more devel oped
countries. It is the 14th most common cause of death in adults worldwide but the
fourth in central Europe; it results in 1-03 million deaths per year worldwide?® 170
000 per year in Europe,’ and 33 539 per year in the USA.10 Cirrhosis is the main

indication for 5500 liver transplants each year in Europe.9

We undertook this study to find the prevalence of autonomic dysfunction in
patients with cirrhosis of liver which would help on better management of these

patients.
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OBJECTIVE OF THE STUDY

* To evauate autonomic dysfunction in patients with cirrhosis of liver
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REVIEW OF LITERATURE

Cirrhosisis a slowly progressing disease in which the liver tissue is replaced
with scar tissue, eventually preventing the liver to function. The scar tissue formed
blocks the flow of blood through theliver and slows the processing of nutrients,

hormones, drugs, and naturally produced toxins.”
ANATOMY

Anatomy: The basic histologic unit is the lobule; the lobules are surrounded by
portal spaces, containing branches of the bile ducts, hepatic artery and portal vein
(hence the term portal triad). The lobules contain hepatocytes arranged in one cell-
thick plates which radiate from the centra vein to the adjacent lobules® the
hepatocytic plates are separated by sinusoids, which are lined by stellate and Kupffer

cells.

The distribution of blood is from the portal branches of the hepatic artery and
portal vein towards the central vein; from the central veins the blood flows into the
hepatic veins. Bile flow is in the opposite direction to the blood circulation. Bile is
secreted by hepatocytes into canaliculi, formed by apposed surfaces of contiguous
liver cells and from there goes to the bile ducts in the porta tracts and through larger

ductsinto the right and |eft hepatic ducts, common bile duct ending in the duodenum?.

The functional unit of the liver isthe acinus, with a center in the portal tract, as
opposed to the histologic unit. The acinus is classicaly divided in three zones; zone
one is the most oxygenated, around the portal tracts and contains the highest

concentration of nutrients and hormones. Zone three, around the central veins, is poor
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in oxygen; Zone two is intermediate. Each liver cell has two sinusoidal surfaces, lined
by microvilli. The sinusoida surface is separated from] the liver surface by the space

of Disse' 22,

As aready mentioned the bile canaliculi are formed by apposed liver cells and
are also lined by microvilli. There are tight functional complexes between liver cells,
preventing bile leakage. The hepatocyte has rough and smooth endoplasmic

reticulum, Golgi complexes, mitochondria, lysosomes, peroxisomes, glycogen and fat.
There are three types of sinusoidal cells:

a) Endothelia cells, which line the sinusoids in a discontinuous fashion. There
are openings within endothelial cells called fenestrae, alowing free
communication between the sinusoidal lumen and the space of Disse

b) Kupffer cells, located between endothelia cells on or on their surface. They
have a macrophage function and contain cytokines e.g. tumor necrosis factor,
interleukins, interferon®

c) Stellate cells, which store vitamin A and secrete extracellular collagens. There

aretype | collagen fibersin the space of Di]sse.
CIRRHOSISOF LIVER

Cirrhosis and chronic liver failure together were the 12th most common cause
of death in the United States in 2002, accounting for 27,257 deaths (9.5 per] 100,000
persons), with a slight male predominance.* Approximately 40 percent of patients
with cirrhosis of liver are asymptomatic, and the condition is discovered during a

routine examination with laboratory or radiographic studies, or at autopsy
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Single or multifactoria insults to the liver ultimately lead to cirrhosis, of
which most common being alcohol abuse, chronic hepatitis C, and obesity with
concomitant nonalcoholic fatty liver disease Nonalcoholic fatty liver disease
(NAFLD; formerly known as nonalcoholic steatohepatitis, or NASH) is an
increasingly common cause of liver injury; risk factors include obesity, diabetes,
hypertriglyceridemia, and profound weight loss after jejunoileal bypass.® some times

the cause cannot be found.
EPIDEMIOLOGY

Cirrhosis of liver is an increasing cause of morbidity and mortality in more
developed and developing countries. It is the 14th most common cause of death in
adults worldwide but the fourth in central Europe; it results in 1-03 million deaths per
year worldwide,® 170 000 per year in Europe,® and 33 539 per year in the USA.*
Cirrhosis is the mainindication for 5500 liver transplants each year in Europe.” The
prevelence is more in developed countries in more developed countries are infection
with hepatitis C virus, alcohol misuse, and, increasingly], non-alcoholic liver disease;
infection with hepatitis B virus is the most common cause in subSaharan Africa and

most parts of Asia

The prevaence of cirrhosis is difficult to assess and probably higher than
reported, because the initial stages are asymptomatic and patient do not present to the
doctor so the disorder is undiagnosed. Prevalence was estimated at 0-3% in a French
screening programme, and the annual incidence was 15-3-132-6 per 100 000 people

in studiesin the UK and Sweden?®
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ETIOLOGY AND DEFINITION

The liver aids greatly in the maintenance of metabolic homeostasis by
processing dietary amino acids, carbohydrates, lipids, and vitamins; metabolizing

cholesterol and toxins; producing clotting factors; and storing glycogen.

Injury to the liver parenchyma associated with an influx of acute or chronic

inflammatory cellsis termed hepatitis, which might be reversible or irreversible.

Cirrhosis refers to a progressive, diffuse, fibrosing, nodular condition that
disrupts the entire normal architecture of the liver. ** Fibrosispreviously was thought
to be an irreversible scarring process formed in response to inflammation or direct
toxic insult to the liver, but current evidence suggests that fibrosis may be reversible

in some patients with chronic hepatitis B after newer antiretrovira therapy.®

Any chronic insult to the liver can cause progression to cirrhosis. Although
numerous pathophysiologic mechanisms of injury exist, the final common pathway is
persistent wound healing resulting in hepatic parenchymal fibrosis. In most persons,
approximately 80 to] 90 percent of the liver parenchyma must be destroyed before

liver failureis manifested clinically].

ETIOLOGIESOF CIRRHOSIS
MOST COMMON CAUSES=
1) Alcohol (60 to 70 percent) ,
2) Biliary obstruction (5 to 10 percent)
3) Biliary atresialneonata hepatitis
4) Congenita biliary cysts

5) Cystic fibrosis Primary or secondary biliary cirrhosis
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6)
7)

8)

Chronic hepatitis B or C (10 percent)
Hemochromatosis (5 to 10 percent)
NAFLD (10 percent)—most commonly resulting from obesity; also can occur

after jgjunoileal bypass

LESSCOMMON CAUSES =

1)

2)

3)

4)

5)

6)

7)
8)

9)

Autoimmune chronic hepatitis types 1, 2, and 3

Drugs and toxins Alpha-methyldopa (Aldomet) Amiodarone (Cordarone)
3.Isoniazid (INH) Methotrexate Oxyphenisatin  (Prulet)* Perhexiline*
Troglitazone (Rezulin)*

Vitamin A Genetic metabolic disease al-Antitrypsin deficiency Amino acid
disorders (e.g., tyrosinemia) Bile acid disorders

Carbohydrate disorders (e.g., fructose intolerance, galactosemia, glycogen
storage diseases)

Lipid disorders (e.g., abetalipoproteinemia)

Porphyria Urea cycle defects (e.g., ornithine carbamoyltransferase deficiency)
Wilson’s disease Idiopathic miscellaneous

Granulomatous liver disease (e.g., sarcoidosis)

Idiopathic portal fibrosis

Indian childhood cirrhosis

10) Polycystic liver disease

11) Infection- Brucellosis Congenital or tertiary syphilis Echinococcosis

Schistosomiasis

12) Vascular abnormalities Chronic, passive hepatic congestion caused by right-

sided heart failure.

13) Pericarditis
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14) Hereditary hemorrhagic telangiectasia (Osler-WeberRendu disease) Veno-
occlusive disease When complications of cirrhosis occur, they typically are
related to impared hepatic function or actual physical disruption and

reorganization of the liver parenchyma.®
PATHOPHYSIOLOGY

The transition from chronic liver disease to cirrhosis involves inflammation,
activation of hepatic stellate cells with ensuing fibrogenesis, angiogenesis, and
parenchymal extinction lesions caused by vascular occlusion leading to shrunken liver

and cirrhosis.*

This process leads to pronounced hepatic microvascular changes,
characterised by sinusoidal remodelling, formation of intra hepatic shunts (due to

angiogenesis and loss of parenchymal cells), and hepatic endothelial dysfunction.™

The endothelial dysfunction is characterised by insufficient release of
vasodilators, of which nitric oxide is important. Release of nitric oxide is inhibited by
low activity of endothelia nitric oxide synthetase (as a result of insufficient protein-
kinase-B-dependent phosphorylation, lack of cofactors, increased scavenging
resulting from oxidative stress, and high concentrations ofendogenous inhibitors of
nitric oxide), with concomitant increased production of vasoconstrictors (mainly
adrenergic stimulation and thromboxane A2, but aso activation of the renin-
angiotensin system, antidiuretic hormone, and endothelins).’® Increased hepatic
resistance to portal blood flow is the primary factor increasing portal pressure in

cirrhosis and is responsible for the varices formation.
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Portal hypertension results from the combination of structural disturbances
associated with advanced liver disease (accounting for about 70% of total hepatic
vascular resistance) and of functional abnormalities leading to endothelial dysfunction
and increased hepatic vascular tone; portal pressure could perhaps therefore be
decreased by 30% if this functional abnormality were antagonised. The molecular
mechanisms of these abnormalities are being delineated and represent new targets for
therapy. Splanchnic vasodilation increases in the inflow of blood into the portal

venous system contributes to aggravate the increase in portal pressure.

Splanchnic vasodilation is an adaptive response to the changes in intrahepatic
haemodynamics in cirrhosis; its mechanisms are directly opposite to those of the
increased hepatic vascular tone. Because of vasodialtation, attempts to correct portal
hypertension by acting on hepatic resistance or portal blood inflow should be idedly
based on strategies acting as selectively as possible on the intrahepatic or the
splanchnic circulation. In advanced cirrhosis, splanchnic vasodilation is so intense as
to determine a hyper dynamic splanchnic and systemic circulation, which together
with portal hypertension has a maor role in the pathogenesis of ascites and

hepatorenal syndrome.

Systemic vasodilation further causes ventilation perfusion mismatch that in
severe cases leads to hepatopulmonary syndrome and arteria hypoxemia.
Portopulmonary hypertension is characterized by pulmonary vasoconstriction, which
is thought to be due to endothelial dysfunction in the pulmonary circulation.
Formation and increase in size of varices is driven by anatomical factors, increased
portal pressure and collateral blood flow, and by angiogenesis dependent on vascular

endothelial growth factor, all of which contribute to variceal bleeding. Dilation of
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gastric mucosal vessels leads to portalhypertensive gastropathy. In addition, the
shunting of portal blood to the systemic circulation through the portosystemic
collaterals is a maor determinant of hepatic encephaopathy, of decreased first-pass
effect of orally administered drugs, and of decreased reticuloendothelial system
function. However, capillarisation of sinusoids and intrahepatic shunts are aso

important because these changes interfere with effective hepatocyte perfusion, which

isamagjor determinant of liver failure.
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FIGURE-1 PATHOGENESIS OF CIRRHOSIS OF LIVER

NATURAL COURSE

Cirrhosis should no longer be believed as aterminal disease and the concept of
a dynamic process is increasingly accepted. A prognostic clinical sub classification
with four distinct stages has been proposed with substantially differing likelihoods of

mortality:
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Stage 1 (compensated with no oesophageal varices) has an estimated mortality of 1%

per year,
Stage 2 (compensated with varices),
Stage 3 (decompensated with ascites),

Stage 4 (decompensated with gastrointestinal bleeding) have annual mortality rates of

3-4%, 20%, and 57%, respectively.?

Infections and renal failure have been considered as stage 5, with 67% 1-year
mortality.'®’Acute decompensating events that lead to organ failure have mortality of
30%;"® notably, mortality is higher in previously compensated patients than in those
with previous decompensation, which suggests greater tolerance of the latter through
the effects of the inflammatoryresponse.’® Decompensating events are generally
triggered by precipitating factors that include infection, portal-vein thrombosis,

surgery, and hepatocellular carcinoma.
CLINICAL PRESENTATION

Cirrhosis often is a silent disease, with most patients will be asymptomatic
until decompensation occurs. Physicians should inquire about risk factors that pre-
dispose patients to cirrhosis,Quantity andduration of acohol consumption is an

important factor in the early diagnosis of cirrhosis®

Other risk factors include those for hepatitis B and C transmission (e.g.,
birthplace in endemic areas, sexua history exposure risk, intranasal or intravenous

drug use, body piercing or tattooing, accidental contamination with blood or body
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fluids), as well as transfusion history and personal or family history of autoimmune or

hepatic diseases.’

Early and well-compensated cirrhosis can present as anorexia and weight 10ss,
weakness, fatigue, and even osteoporosis as a result of vitamin D malabsorption and
subsequent calcium deficiency. Decompensated disease can result in complications
such as ascites, spontaneous bacterial peritonitis, hepatic encephalopathy, and varicea

bleeding from portal hypertension.

Clinical symptoms that are seen are jaundice of the eyes or skin, pruritus,
gastrointestinal bleeding, coagulopathy, increasing abdominal girth, and mental status
changes. Each of these clinical findings is the result of impaired hepatocellular func-
tion with or without physical obstruction secondary to cirrhosis. Because hepatic
enzyme synthesis is requiredfor drug metabolism, heightened sensitivity and medi-

cation toxicity may occur in patients with impaired hepatic enzyme synthesis.*
PHYSICAL EXAMINATION

Physical examination of patients with cirrhosis may revea a variety of

findings that should lead to atargeted hepatic- or gastrointestinal-based work-up™.

All patients will already have had serologic or radiographic tests or unrelated
surgical procedure that incidentally uncovered signs of cirrhosis. Most patients with
cirrhosis severe enough to lead to ascites have additional stigmata of cirrhosis on
physical examination. Accurately diagnosing ascites depends upon the amount of
fluid present in the abdomen, the technique used to examine the patient, and the

patient’s habitus.
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Common Physical Examination Findings
in Patients with Cirrhosis

Abdominal wall vascular collaterals (caput medusa)
Ascites

Asterixis

Clubbing and hypertrophic osteoarthropathy

Constitutional symptoms, including anorexia, fatigue,
wieakness, and weight loss

Cruveilhier-Baumgarten murmur—a venous hum in patients
with portal hypertension

Dupuytren's contracture

Fetor hepaticus—a sweet, pungent breath odor

Gynecomastia

Hepatomegaly

Jaundice

Kayser-Fleischer ring—brown-green ring of copper deposit
around the cornea, pathognomonic for Wilson's disease

MNail changes:

Muehrcke's nails—paired horizontal white bands
separated by normal color

Terry's nails—proximal two thirds of nail plate appears
white, whereas the distal one third is red

Palmar erythema

Scleral icterus

Vascular spiders (spider telangiectasias, spider angiomata)
Splenomeqgaly

Testicular atrophy

FIGURE-2 PHYSICAL EXAMINATION FINDINGS IN PATIENBTS WITH

CIRRHOSIS

DIAGNOSISOF CIRRHOSISOF LIVER

Most chronic liver disease are asymptomatic until cirrhosis with clinical
decompensation occurs. Decompensating symptoms include ascites, sepsis, varicead

bleeding, encephal opathy, and non-obstructive jaundice.
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Imaging by ultrasound abdomen, CT, or MRI of an irregular and nodular liver
together with impaired liver synthetic function is sufficient for the diagnosis of

cirrhosis but liver biopsy is gold standard.

Other findings include small and shrunken liver, splenomegaly, and evidence
of portosystemic collaterals. Differential diagnosis for cirrhosis of liver are congenital
hepaticfibrosis (fibrosis without regenerative nodules), nodular regenerative

hyperplasia (nodules but no fibrosis), and non-cirrhotic portal hypertension.

A liver biopsy is needed when a study of a sample can provide a definitive
diagnosis and confirm the agetiology in cases of uncertainty. The trangugular approach
yields samples of equal quality to the percutaneous one, is safe, and adds additional
prognostic information through measurement of hepatic-vein pressure gradient
(HVPG).* In early cirrhosis, however, conventional imaging can lead to false-

negative diagnosis so other strategies are needed.

Non-invasive markers of fibrosis are increasingly used; they are more
informative at the extremes of the liver fibrosis range—ie, little or no fibrosis, and
cirrhosis.™® They include indirect serum markers (simple, widely available indices),
direct serum markers that measure biomarkers of fibrosis, and imaging modalities,
such as transient elastography . These tests should be used and interpreted only once

the aetiology is known.
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FIGURE-3: HISTOPATHOLOGICAL APPEARANCE IN CIRRHOSIS
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Diagnosis of Cirrhosis and Chronic Liver Failure
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FIGURE-4 DIAGNOSIS OF CIRRHOSIS OF LIVER

LABORATORY EVALUATION

No serologic test is confirmatory for diagnosing cirrhosis accurately.® The
term liver function tests is a misnomer because the assays in most standard liver
panels do not reflect the function of the liver correctly.'® Although liver function tests
may not correlate exactly with hepatic function, interpreting abnormal biochemical

patterns in conjunction with the clinical picture may suggest certain liver diseases.

When a liver pathology is suspected or identified, a liver panel, a complete

blood count (CBC) with platelets, and a prothrombin time test should be performed.**

Common tests in liver panels include the serum enzymes aspartate

transaminase (AST), aanine transaminase (ALT), akaline phosphatase, and g-
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glutamyltransferase; total, direct, and indirect serum bilirubin; and serum abumin.
The ALT is thought to be the most important test for identifying metabolic or drug-
induced hepatic injury, but like other liver function tests, it is of limited use in
predicting degree of inflammation and of no use in estimating severity of fibrosis.™®
One study found that a platelet count of less than 160 K per mm3 has a sensitivity of

80 percent for detecting cirrhosis in patients with chronic hepatitis C.*°

If a patient has a persistently increased ALT level, vira hepatitis serologies
should be assayed. If these are negative, the remaining serologic work-up should
include an antinuclear antibodies test or anti—smooth muscle antibody test, or both, to
evauate for autoimmune hepatitis;, and a fasting transferrin saturation level or
unsaturated iron-binding capacity and ferritin level®® to evaluate for hereditary
hemochromatosis.™® In patients younger than 40 years in whom Wilson’s disease is
suspected, serum ceruloplasmin and copper levels should be measured,™ but
screening all patients with chronic hepatic injury for Wilson’s disease is not indi-

Cated 15

Primary biliary cirrhosis or primary sclerosing cholangitis should be suspected
in patients with chronic cholestasis. Testing for al-antitrypsin (A1AT) deficiency may
be of benefit in patients with chronic hepatic injury and no cause. Although the role of
A1AT deficiency in liver disease in adults is not clearly defined, testing is especially
important in neonates with evidence of hepatic injury.*® Ultrasonography or biopsy is

necessary to establish the diagnosis of NAFLD.
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LIVER BIOPSY

Referral for liver biopsy should be considered after a thorough, noninvasive
serologic and radiographic evaluation has failed to confirm a diagnosis of cirrhosis of
liver the benefit of biopsy outweighs the risk; and it is postulated that biopsy will have
a favorable impact on the treatment of chronic liver disease. The sensitivity and
specificity for an accurate diagnosis of cirrhosis and its etiology range from 80 to 100
percent, depending on the number and size of the histologic samples and on the

sampling method.*

Liver biopsy is performed via percutaneous, transugular, laparoscopic, open
operative, or ultrasonography- or CT-guided fine-needle approaches. Before the
procedure, a CBC with platelets and prothrombin time measurement should be
obtained. Patients should be advised to refrain from consumption of aspirin and
nonsteroidal anti-inflammatory drugs for seven to 10 days before the biopsy to

minimize the risk of bleeding.
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Components Actiology of liver disease  Comments.
Imaging modalities
Uhtrasonography Liver nodularity/signs of portal hypertension  All Low sensitivity in initial stages of cirrhosis
CT/MRI Liver nodularity/signs of portal hypertension  All Laow sensitivity in initial stages of cirrhosis
Fibroscan Measurement of liver stiffness All Exact cutoffs for specific fibrosis stages and
causes not established
Acoustic radiation force impuke  Measurement of liver stiffness All Valication is still underway
imaging
MR elastography Measurament of liver stiffness All Not widely available; further validation needed
Indirect serum non-invasive fibrosis tests
APRI AST, platelets HBV, HCV
Fle4 Age, ALT, AST, platelets HBVY, HCV, NAFLD
AST/ALT ALT, AST All
Forns index Age, YGT, cholesterol, platelets HBV, HCV
Proprietary serum non-invasive fibrosis tests
Fibrotest YGT, haptoglobin, bilirubin, A1 HBV, HCV, NAFLD, ALD Biopredictive, France
apolipoprotein, a2-macroglobu lin
ELF PIINP, hyaburonate, TIMP-1 HBY, HCV, NAFLD Siemens, UK
Hepascore Age, sex, n2-macroglobulin, hyaluronate, HCV, NAFLD Pathwest, Australia
bilirubin, yGT
Fibrospect 1i Hyaluronate, TIMP-1, a2-macroglobulin HOV Prometheus, USA
Fibrometer Platelets, prothrombin time, macroglobuli HBV, HCV, NAFLD, ALD BioliveScale, France
AST, hyaluronate, age, urea
Combination strategies
Ultrasonography and Fibroscane  As abowve Al Done simultaneowsly
Fibrotest and Fibroscan As above HOV Done simultaneously; liver biopsy if tests
discordant on fibrosis classification
Fibrometer and Fibroscan As above HCV Done simultaneously; results are introduced in
a computer algorithm to assess severe fibrosis
APRI and Fibrotest As above HOV Done sequentially; Fibrotest if indet
values of APR
MR=magretic resonance. APRIsAST-to-platelet ratio index. AST=asy; i HBV=hepatitis B virus. HOVshepatitis C virus. FiBgefibrosis 4 index. ALT=alanine
g NAFLD= lcasholic fatty ineer YGaT= pghtamydtranspepticase. ALD=alkoholic lnver diease, PHINPN-terminal peptide of type il procollagen.
TMP-1=metallopeptidlase inhibitor 1.
Table: Most nly used non-invasive tests for diagnosis of cirrhosis™

FIGURE-5 LABORATORY INVESTIGATIONS
POPULATION SCREENING

The increasing burden of liver disease and the problemof late presentation
with decompensation emphasise theneed for population screening to identify patients
with chronic liver disease, similar to screening for cardiovascular risk factors. In the
USA, screening for chronic hepatitis C is cost effective for people born between 1945
and 1965.”Non-invasive fibrosis markers could be screening tools in primary care,
especialy for non-alcoholic fatty liver disease and for alcohol misusers. The NAFLD

fibrosis scores for non-alcoholic fatty liver disease is based on simple indices (age,
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platelet count, serum abumin, aminotransferases, and diabetes) and has a negative
predictive value of 96% for advanced fibrosis.?* many tests have been used to class
patients in the community into three prognostic groups to rationalise secondary
referrals. ? Transient elastograpy is now licensed in the USA, has also been used to

classify patients,? although specifictest cutoff is yet to be established.’

LIFE STYLE CHANGESAND GENERAL MEASURES

Lifestyle changes tend to be overlooked in the management of cirrhosis,
because life expectancy is short and the benefit is difficult to measure. Although
evidence comes from cohort or case-control studies, lifestyle advice should still be
offered to all patients, because it is easily implemented with little risk of side-effects

or cost.

Insulin  resistance, obesity, and the metabolic syndrome are
pathophysiologically linked with non-alcoholic fatty liver disease, but they have
deleterious effects irrespective of liver disease aetiology. Obesity is an predictor of
cirrhosis in acoholic liver disease,®® and the presence of metabolic syndrome is
associated with more severe fibrosis and cirrhosis in chronic liver disease.” In 161
patients with compensated cirrhosis who were studied and followed up prospectively,
obesity was independently associated with clinical decompensation, together with

HV PG and serum albumin.*

Moreover, insulin resistance and metabolic syndrome were independently
associated with liver related mortality in acohort of more than 2500 patients with

chronic liver disease.*Insulin resistance tells about occurrence of hepatocellular
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carcinoma in cirrhosis,® and in large cohorts, bothdiabetes® and metabolic

syndrome™ increased the risk of hepatocellular carcinoma.

Overweight and obese patients with compensated cirrhosis (clinical stages |
and I1) should therefore be advised to lose weight to lower their long term risk of liver
complications. In patients with decompensated cirrhosis, nutrition maintenance is
important to avoid loss of muscle mass. Such patients have low tolerance to long-term
fasting, with early onset of gluconeogenesis and subsequent muscle depletion, which
can also contribute to development of hepatic encephalopathy. In a randomised In a
randomised controlled trial (RCT),® a nutritional supplement given in the late
evening over 12 months resulted in body protein accretion equivalent to 2 kg lean

tissue; this approach should therefore be advised in such patients.

Alcohol intake is hazardous in patients with alcoholic cirrhosis but also in
those with liver disease of other causes. In alcoholic cirrhosis, alcohol ingestion
increases HVPG and portocollateral blood flow™ these effects are likely also in
cirrhosis of other causes thereby increasing the risk of variceal bleeding. Only
abstinence from alcohol improves survival in acoholic cirrhosis.®’

In patients with chronic hepatitis C, alcohol intake increases the risk of
cirrhosis and decompensated liver disease two to three times more, even with
moderate intake.*®*Moreover, acohol intake is an independent risk factor for
hepatocellular carcinoma in chronic hepatitis C*®and non-alcoholic steatohepatitis.*’
Therefore, al patients with cirrhosis irrespective of clinical stage should be advised to
abstain from acohol with relevant counselling if appropriate. Multidisciplinary
alcohol care centres which help in deaddiction can lower the risk of acute hospital

admission and improve the quality of care*In many centres, avoiding alcohol
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irrespective of liver disease agetiology is mandatory for the patient to be considered for

liver transplantation.

Vaccination against hepatitis A and B viruses, influenza virus, and
pneumococcus should be offered as early as possible, because the antigenic
response becomes weaker as cirrhosis progresses.*> smoking is independent risk
factor with more severe fibrosis in chronic hepatitis C, non-alcoholic steatohepatitis,
and primary biliary cirrhosis and possibly increases the risk of hepatocellular

carcinomain chronic hepatitis B.*®

Cannabis use aggrevates fibrosisin patients with chronic hepatitis C.*
Smoking cessation therefore should be advocated to prevent progression of liver
disease and to facilitate eligibility for liver transplantation. Smoking also increases

post-transplant morbidity and mortality.*

Antioxidant-rich foods and drinks have a potential preventive role in cirrhosis.
Coffee consumption improves all-cause mortality*®but is also associated with a
significant reduction in fibrosis in liver disease of various causes®’ and with reduced
risk of hepatocellular carcinomaas shown in a meta-analysis including 2260 patients
with hepatocellular carcinoma.*®For most of the benefits described, at least two cups
of coffee daily are needed. In a RCT phase 2, ingestion of dark chocolate blunted the
post-prandial HVPG increase in cirrhosis by improving flow-mediated hepatic
vasorelaxation and ameliorated systemic hypotension.”*The same effect on HVPG

was noted with short-term administration of ascorbic acid.*

Physicians should always bear in mind drug interactions and the possible need

for dose reductions when prescribing for patients with cirrhosis.
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CAUSE SPECIFIC TREATMENT

Patients with cirrhosis should be treated when possible for the underlying liver
disease to stop disease progression; such treatment includes immuno suppression for
auto autoimmune hepatitis, venesection for haemochromatosis, and copper chelators

or zinc for Wilson’s disease.

Patients with viral hepatitis should be assessed for antiviral treatment. All
patients with cirrhosis who are positive for HBsAg should receive ora antivira
therapy with a potent antiviral (entecavir or tenofovir) irrespective of viral load.>
Ora antivira therapy reduces HVPG53 and delays clinica progression to
decompensation in responders.> Treatment with tenofovir for 5 years resulted in
regression of cirrhosis associated with hepatitis B virus in 71 (74%) of 96 treated

patients.”

Inpatients with hepatitis-C-related cirrhosis withoutascites, achievement of
low viral loadsignificantly reduced liver-related morbidity and mortality.® In a
subgroup of patients, there was also regression of cirrhosis.°This strategy is also valid
for patients with hepatitis C listed for liver transplantation because of hepatocellular
carcinoma rather than complications of portal hypertension, because achievement of
sustained virological response reduces post-transplant recurrence of hepatitis C, which
is otherwise universal.>® The newly licensed direct-acting antiviral drugs boceprevir
and telaprevir increase rates of sustained virological response in patients with

genotype 1.%%°7

Supplementary strategies that can increase sustained response rates in this

difficult-to-treat group of patients, as shown in cohort studies, include weight loss in
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obese patients,” vitamin Dsupplementation when concentrations are low, statinsin
patients with diabetes,® and coffee drinking.*'Patients with cirrhosis who respond to
antiviral treatment still need regular surveillance for hepatocellular carcinoma,

because the risk, although reduced, is not eliminated.®®

PORTAL HYPERTENSION AND VARICEAL BLEED

Portal hypertension, rather than hepatocyte failure per se is cause for most of
the complications of cirrhosis and subsequent mortality. HVPG is a good surrogate
marker of portal hypertension and has robust prognostic power.®*Portal hypertension

is present when the HV PG is more than 5 mm Hg.

However, clinicaly significant portal hypertension andthe threshold for
development of oesophageal varices isabove 10 mm Hg.**Patients with HVPG of less
than 10 mm Hg had a 90% probability of not progressing to decompensation during
median follow-up of 4 years,® whereas for those with HVPG of more than 10 mm Hg
the incidence of hepatocellular carcinoma was six times higher than in patients with

lower HVPG.%®

Formation of oesophageal varices is the first clinically relevant consequence
of portal hypertension and represents clinical stage 2 of cirrhosis. Current
recommendations are that al patients with cirrhosis should be screened for
varices.’’The risk of development and growth of varices is 7% per year,® and that of
first variceal bleeding is 12% per year.®®

Non-selective B blockers and endoscopic band ligation are equally effective
inprevention of bleeding and reduction of mortality, as shown in a meta-analysis that

included only high-quality trials.” Results from alarge meta-analysis of non-selective
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B blockers versus placebo showed that the number of patients needed to treat with
non-selective B blockers to prevent one death is 16.”*Non-selective B blockers
decrease cardiac output and cause splanchnic vasoconstriction thereby reducing portal
inflow, as well as decreasing azygous vein blood flow and variceal pressure, which is
more pronounced than the reduced portal inflow.”” They can also reduce tota
effective vascular compliance.”® Carvedilol is a B blocker with vasodilating properties
resulting from al-blockade; it decreases intrahepatic vascular resistance, which leads
to agreater fall in HVPG than with conventional non-selectivep blockers.™

In one RCT, carvedilol was better than endoscopic band ligation for primary
prophylaxis ofbleeding.” A decrease in HVPG of at least 20% or to less than 12 mm
Hg is associated with a significant reduction in variceal re-bleeding compared with
patients in whom these changes are not achieved, and defines patients receiving non-
selective B blockers as responders.”® assessing acute haemodynamic response to
propranolol could be a substitute for repeated HVPG measurements, because it
predicts the risk of first bleeding,”” with HV PG reduction cut off s of 10%’and 12%
in prospective and retrospective studies, respectively.

HVPG is not measured routinely, so non-selective 3 blockers are generally
titrated to the maximum tolerated dose, aiming at a heart rate of below 60 bpm.**Side-
effects of fatigue, hypotension, and shortness of breath preclude their use in 15-20%
of patients; however, specialised nurse-led clinics help to minimise withdrawa and

enable successful dose titration.”®

Endoscopic band ligation is done by placing rubber elastic bands on medium
or large varices; it is repeated until the lesions are eradicated. We advocate use of non
selective [3 blockers as primary prophylaxis, because they are cheap and effective and

obviate the need for the expertise that endoscopic band ligation requires.**Moreover,
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non-selective 3 blockers also prevent bleeding from portalhypertensive gastropathy
and also have other beneficial effects. Endoscopic band ligation has a small iatrogenic

risk of death, owing to bleeding from post-banding ulcers.®°

In one RCT® simvastatin lowered HVPG and improvedliver haemodynamics
in patients with cirrhosis andvarices, and this effect was additive to that of
nonselective 3 blockers. Statins reduce the incidence of hepatocellular carcinoma in
diabetes®and are not associated with an increased risk of hepatotoxicity in
cirrhosis,®these drugs could be given to patients with cirrhosis and hyperlipidaemia.

Triasin non-hyperlipidaemic patients are in progress.

ASCITIS

In cirrhosis, portal hypertension and splanchnic vasodilation, resulting mainly
from increased production of nitric oxide,® is the main pathophysiological
mechanism of ascites The effective blood volume is initially maintained and as a
result of a compensatory increase in cardiac output. However, as cirrhosis progresses,
this mechanism is not sufficient and homoeostatic activation of vasoconstrictor and
antinatriuretic factors develops, with subsequent water and salt retention.**Fthus, the
retained fluid accumulates in the peritoneal cavity as a result of increased portd
pressure and forms ascitis. The development of renal vasoconstriction leads to the

hepatorenal syndrome.

Type 1 hepatorenal syndrome is characterised by a doubling of serum
creatinine concentrations within 2 weeks, whereas type 2 has a stable, less progressive

course. The development of ascites is associated with a 1-year mortality rate of
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20%.°Renal failure is an index of end-stage liver disease and increases the risk of

mortality by seven times, with 50% of patients dying within amonth.*’

Reduction of the HVPG should prevent formation of ascites. In 83 patients
with large varices followed up for amean of 53 months, propranolol prevented ascites
if it lowered the HVPG by 10% or more.*?In patients with a new presentation of
ascites, a diagnostic tap should be used to screen for underlying infection.”® When no
underlying cirrhosis is evident, a gradient between serum and ascites fluid in albumin
concentration of 11 g/L or more is very accurate for diagnosis of portal

hypertension.**

Treatment of ascits of education of the patient about limiting dietary sodium to
80-120 mmoles daily (4-0-6-9 g/day) and ora diuretic treatment. Diuretic therapy
should start with a morning dose of spironolactone 100 mg with or without
furosemide 40 mg. An RCT showed that combined therapy is associated with better

responses than sequentialtherapy.*

Current European guidelines advices equential treatment for first presentation
of ascites and combination therapy from presentation for recurrent ascites.*> Renal
function and serum electrolyte concentrations should be monitored during diuretic
treatment, particularly when doses are being gradually increased to achieve adequate
weight loss, which should not exceed 1 kg per day in patients with peripheral oedema
or 0-5 kg per day in those without. Maximum doses of 400 mg spironolactone and
160 mg furosemide are suggested, but few patients tolerate these doses without

developing renal dysfunction.
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Random measurement of urinary sodium concentration in these patients is
useful to monitor adherence to low-salt diet and response to diuretics.®* Ascites that
does not respond to maximum tolerated diuretic doses is termed
refractory.”Midodrine together with standard medical treatment was superior to
standard treatment alone in an RCT investigating recurrent or refractory ascites; it
aso improved systemic haemodynamics.”® Refractory or difficult-to-control ascites
necessitates an assessment for liver transplantation. Such patients should be treated by
large-volume paracentesis with intravenous albumin administration (8 g/L) when the
volume drained exceeds 5 L, to reduce the risk of postparacentesis circulatory

syndrome.®’

An dternative approach that significantly improves transplant-free survival is
a trangugular intrahepatic portosystemic shunt for patients with refractory ascitesand
preserved synthetic function.®A combination of serum bilirubin concentration below
50 umol/L and a platelet count above 75 ~10°/L was predictive of survival in 105
patients with refractory ascites treated in this way.*but the complication like hepatic

encephal opathy should be kept in mind.

Non-steroidal anti-inflammatory drugs should not be given to patients with
ascites, because their renal function is highly dependent on renal prostaglandin
synthesis and it precipitates renal failure can be induced.**Similarly, athough
inhibitors of angiotensin-converting enzyme reduce portal pressure and can potentiate
or substitute for non-selective  blockers in patients with varices and no ascites,100
they should be stopped if ascites develops.101 Aminoglycosides are associated with a
high incidence of nephrotoxicity so other antibiotics should be used if possible.® A

single retrospective study reported reduced survival in patients with refractory ascites
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whoreceived  propranolol, attributed to paracentesis-induced circulatory
dysfunction.102 However, the doses used were large and rarely administered in
routine clinical practice, so decisions should be made on an individual basis with

close monitoring.*®

INFECTION

Infection increases mortality in cirrhosis four times and has a poor prognosis,
with 30% of patients dying within a month of infection and another 30% within a

year.'®

Most frequently seen are spontaneous bacterial peritonitis, urinary-tract
infections, pneumonia, and skin infections; the incidence increases with worsening
liver function.®*'%* Decreased bowel motility, bacterial overgrowth, and increased
intestinal permeability all increase the risk of the translocation of intestinal microbiota
to the mesenteric lymph nodes,’® which predisposes patients to infection, most
commonly spontaneous bacterial peritonitis, but is aso the source of endotoxin and
other bacterial products that influence systemic haemodynamics.'® Genetic
polymorphisms aso predispose to spontaneous bacterial peritonitis and patients are at
increased risk.'” Bacterial DNA in non-infected patients with cirrhosis is associated
with aggravation of peripheral vasodilation and worsening of intrahepatic endothelial

108

dysfunction;'® it is also associated with poor prognosis.'® Defects in Kupffer cells

and neutrophilfunction'® and an exaggerated proinflammatory response of

111

mononuclear cellsare commonly present and predispose to a poor outcome.

A meta-analysis showed that non-selective [ blockers reduced the incidence of

spontaneous bacterial peritonitis in patients with ascites, probably by increasing
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bowel motility and thus decreasing bacterial translocation.™* Intestinal permeability
aso improved and this effect is partly independent of the haemodynamic response.*®
Indeed, in a rat model of cirrhosis, splanchnic sympathectomy reduced bacteria

trandocation. 1*

An RCT showed that selective intestina decontamination with oral
norfloxacin for 2 weeks partly reverses the hyperdynamic circulation of cirrhosis,
without influencing the hepatic and rena circulation. ™ Primary prophylaxis of
spontaneous bacterial peritonitis with norfloxacin improves survival in patients with
advanced cirrhosis or impaired rena function and low ascites protein concentrations
(<15 g/L).116 Since therisk of infections with quinolone-resistant bacteriais high, we
advocate primary prophylaxis only in patients listed for liver transplantation, because
the period of administration is short and patients can be maintained in better
condition. By contrast, secondary prevention with oral quinolones to be given to all
patients with a previous episode of spontaneous bacterial peritonitis.™ No best
strategy for prevention, if spontaneous bacterial peritonitis with quinolone-resistant
organisms develops, has been established; available options include no prophylaxis or

arolling scheme of antibiotics.

Spontaneous bacterial peritonitis is diagnosed if ascetic neutrophil count is
more than 250 per pL and can be asymptomatic.” Treatment consists of intravenous
antibiotics and human abumin. The choice of antibioticsis influenced by previous
guinolone prophylaxis, local prevalence of bacteria strains, and weather infection is
community borne or hospital acquired . A 5-day course of intravenous cefotaxime is
generally sufficient in most community-acquired cases’An RCT showed that

intravenous albumin (1-5 g/kg on day 1 and 1-0 g/kg on day 3) lowers the risk of
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renal impairment and death from 30% to 10%."*® This effect is possibly limited if
bilirubin concentration is more than 68-4 ymol/L or creatinine more than 88-4
pmol/L.119In an RCT of 110 patients with infections that excluded spontaneous
bacterial peritonitis, albumin also showed beneficia effects on renal and circulatory
function, but not on survival."®® Proton-pump inhibitor use is to be resistricted in
cirrhosis with ascites, because the risk of spontaneous bacterial peritonitisis 4-3 times

higher than without such treatment,***

and should be avoided in inpatients (except for
those with peptic ulcer bleeding), because the risk of infection with Clostridium

difficile isincreased.??
ENCEPHALOPATHY

The development of encephalopathy is an ominous sign in cirrhosis, because
the associated 1-year mortality rateis up to 64%.123 Patients who develop
encephalopathy despite preserved liver function have to be checked for presence of
spontaneous portosystemic shunts. Embolisation of large shunts is safe and effective
in selected patients.*** Overt encephalopathy is generally transient and linked with a
precipitating event, such as use of sedatives, constipation, dehydration, infection, or
gastrointestinal bleeding or infection. Lactulose is the first-choice drug for prevention
of recurrent encephaopathy; in an RCT, the risk of recurrent encephal opathy was
20% compared with 47% in placebo-treated patients ients.’® L-ornithine-l-aspartate is
equivalent to lactulose as a first-line treatment.**®Rifaximin, a non-absorbable
antibiotic, is effective when added to lactulose if encephalopathy recurs; it reduces the
risk of further recurrence from 46% to 21%.*” Subclinical encephalopathy or minimal
hepatic encephalopathy is more common than overt encephalopathy, and influences

co-ordination of patient and hinders skilful work , leading to increased risks of
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accidents.128 A cost-effectiveness analysis concluded that patients with cirrhosis who
drive should be screened for minima hepatic encephalopathy, and treated with
lactulose if necessary.™® Rifaximin significantly improved driving simulation skillsin
an RCT of 42 patients with the disorder,’® but it is not currently cost effective. *#
Minimal hepatic encephalopathy is significantly associated with risk of falling.* and

should be detected early and treated
HEPATOCELLULAR CARCINOMA

Guidelines recommend 6-monthly ultrasonographic screening, it is commonly
associated with cirrhosis secondary to hepatotropic viruses because it results in more
effective treatment of smaller hepatocellular carcinomas, although this approach has
been inadequately assessed by RCTinvestigations. However, routine surveillance
occurred inonly 12% of a US cohort of 13 002 patients with cirrhosis.®*! The

carcinoma can develop in all stages of cirrhosis, of all causes.*
LIVER TRANSPLANTATION

Liver transplantation is a therapeutic option in patients who develop
decompensation or hepatocellular carcinomawith cirrhosis. Listing, prioritisation, and
organ allocation are decided on the basis of scores for reasons of equity, owing to the
shortage of donor organs.The indications and contraindications for transplantation are
given in the panel. The most commonly used scores are MELD in the USA and

UKELD inthe UK. It has its own advantages and disadvantages.
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Indications
Cirrhosis with decompensation

Generaly for patients with clinical stage 3 and above—ie, at least with ascites
as assessed by disease-severity scores; intractable pruritus, recurrent cholangitis, and
hepatopulmonary syndrome are potential exceptions of listing on the basis of such

SCOres.

Hepatocellular carcinoma with background cirrhosis

Most centres use the Milan criteria for listing—one lesion <5 cm or no more
than three lesions <3 cm each with no macrovascular invasion and no extrahepatic

disease.

Contraindications
Activeillicit substance misuse

Patients on drug substitution such as methadone are not generally excluded.
AIDS

Controlled HIV infection aone is not a contraindication. HIV and hepatitis C
virus co-infection is a contraindication in some centres.
Extrahepatic malignancy

Neuroendocrine tumours and haemangio endotheliomas are a possible
exception in selected cases.
Uncontrolled sepsis

Transplantation contraindicated until infection is successfully treated.

Extrahepatic organ failure (lungs, heart)
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Echocardiography and if needed catheterisation are essentialin liver transplant
work-up; pulmonary pressure of >50 mm Hg despite medical treatment is an absolute

contraindication.

Extensive splanchnic thrombosis extending to the superior mesenteric vein

AUTONOMIC DYSFUNCTION IN CIRRHOSISOF LIVER

Liver cirrhosis is associated with complex cardiovascular changes, including

hyperdynamic circulation with increased blood volume, increased cardiac output and

reduced peripheral vascular resistance *>°’

Autonomic dysfunction is common in liver cirrhosis, both in alcoholic and

non-alcoholic and is associated with the severity of hepatic dysfunction and survival

The pathogenesis of autonomic neuropathy in cirrhosisis not fully known and

several mechanisms are suggested:

1) circulatory changesin cirrhosis,

2) metabolic and neurochormonal alterations including renin angiotensin

aldosterone system
3) excessive nitric oxide production,

4) oxidative stress and inflammatory mediators (interleukines)

The prevalence autonomic dysfunction (AD) in cirrhosis has varied from 8% -
80% in different series. Its occurrence is irrespective of the etiology of chronic liver

disease: ethanol or non ethanol related.®**and increasesin parallel with the severity of
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liver disease. Other factors contributing to AD in cirrhosis include that affecting nerve
integrity such as aterations in lipid metabolism, vitamin E deficiency, acohol
consumption, immunologic mechanisms and retention of toxic metabolites.*>*° Vagal
dysfunction due to elevated angiotensin Il production and sympathetic dysfunction
due to blunted responsiveness owing to either a production of weak neurotransmitters
or a receptorial & postreceptorial defect has been documented.**"?° Presence of AD

irrespective of the cause i's often associated with an adverse prognosis.'®#%

DOESAUTONOMIC DYSFUNCTION INFLUENCE VARICIEAL BLEED

How does AD influence a bleed? Normally in ahealthy individual, following a
bleed, primarily there is a reduction in the splanchnic blood pool, and redistribution of
the blood into the systemic circulation. This stimulates the cardiovascular responses
by increasing the heart rate and blood pressure. In presence of AD, the
vasoconstrictivephenomenon of the splanchnic circulationis lost and the secondary
cardiovascular responses are ineffective. In cirrhosis of the liver, thereis primarily an
increase in splanchnic blood pool. In presence of AD, a variceal bleed will fail to
elicit cardiovascular response reflex and in fact may further increase the splanchnic
blood pool further increasing the risk of further variceal bleed. To test this hypothesis,
we under took a study to determine the risk of variceal bleed and bleed related
mortality in cirrhotics with AD, with a basic understanding that the splanchnic
vascular bed isrichly innervated and is the major site of autonomic regulation during

orthostatic stress.
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MEASURMENT OF AUTONOMIC DYSFUNCTION

Active standing
(parasympathetic)

> 1.04 normal
1.01-1.03 borderline
< 1.0 abnormal

Deep breathing
(parasympathetic)
> 9 bpm normal (age > 60)

=15 bpm normal (age < 60)
11-14 bpm borderline
< 10 bpm abnormal

Valsalva (parasympathetic)

> 1.11 normal (age > 60)
1.11-1.2 borderline
= 1.21 normal (age < 60)

Valsalva (sympathetic)

In normal patients there will be
a BP overshoot shortly after
releasing the strain

Isometric exercise
(sympathetic)

=16 mmHg normal
11-15 mmHg borderline
< 10 mmHg abnormal

Cold pressor (sympathetic)
> 15 mmHg normal

11-14 mmHg borderline
< 10 mmHg abnormal

M ethod

Wearing an ECG monitor the subject rests supineto
achieve stable baseline HR levels.

The subject then stands and the ratio is calculated of the
longest RRI (around the thirtieth beat) to the shortest RRI
(around the fifteenth beat)

With ECG monitoring in a sitting position the patient
breathes deeply and evenly at 6 breaths per minute. The
maximum and minimum HR during each cycleis noted for
3 consective cycles.

The mean difference between maximum and minimum HR
is calculated

After resting, the patient expires for 15 seconds against a
closed glattis (pressure of 40 mmHg).

Theratio of the longest RRI just after the valsalva, and the
short RRI during the strain, is calculated

The same method as for valsalva (parasympathetic) but BP
is recorded

Using adynamometer, hand grip is maintained at 30% of
maximum grip for 5 minutes. Diastolic pressureis
measured before exercise and just before release, the
differenceis calculated

One hand isheld in iced water for 1 minute. Diastolic BP
is measured, before and after, the increase is calcul ated

Dysautonomia may be classified as:.

« None: all tests normal or borderline

« Early: one abnormal HR test or two borderline

« Definite: two or more abnormal HR tests

* Severe: two or more HR rate tests abnormal, plus one borderline or abnormal BP test

* Atypical: any other combination of abnormal tests

FIGUER -6 MEASURMENT OF AUTONOMIC DYSFUNCTION
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METHODOLOGY

The present study was conducted in the department of General Medicine at
KLES Dr Prabhakar Kore Hospital and Medical Research Centre Belagavi from

January 2015 to December 2015.

STUDT DESIGN

The study design was a One year Cross-Sectional study
STUDY PERIOD

The present study was carried out from January 2015 to December 2015
SOURCE OF DATA

All patients admitted with cirrhosis of liver with various aetiology in
department of General Medicine.
SAMPLE SIZE

A total of 100 patient with cirrhosis of liver were included in the study
SAMPLINIG PROCEDURE

Based on this formula a sample size of 100 patients was considered
Sample size: 100
Sample size calculation : 4pg/d?
56% sensitivity
10% error
0.6% prevalence
p-sensitivity (80)-as obtained from previous studies, g(100-p),

d-absolute error
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INCLUSION CRITERIA

All patients with CIRRHOSIS OF LIVER diagnosed either by clinical
examination, laboratory parameters, ultrasonographic findings and admitted

in KLE hospital Belagavi.

EXCLUSION CRITERIA
Coronary heart disease/ Heart failure
Arrhythmias
pericardial effusion
Diabetes mellitus
Hypertension
Chronic obstructive pulmonary Disease
Renal failure
Drugs known to produce autonomic abnormalities such as tranquilizers,

antidepressants, calcium channel blockers but not limited to

ETHICAL CLEARENCE

Prior to the beginning, the study was approved by the Institutional Ethics

Committee, Jawaharlal Nehru Medical College Belagavi.

INFORMRED CONSENT

The patients who fulfilled the selection criteria were informed about the nature

of study and awritten informed consent was obtained (annexure-1)
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DATA COLLECTION

Patients were interviewed and demographic data, history of present illness,
other co-morbid conditions, personal history were obtained. Further these patients
underwent clinical examination followed by systemic examination. These findings
were noted on a predesigned and pretested proforma (annexure-2)
INVESTIGATIONS CARRIED OUT

»  Complete haemogram/peripheral smear
» Liver function tests
* Rena function tests
* Urineroutine
» Electrocardiography
« HCV/HbsAg
AUTONOMIC FUNCTION TESTS
» Active standing
* Deep breathing
* Vasava
* |Isometric exercise
» Cold pressor

e VasdvaBP
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STATISTICAL METHODS

The data obtained was entered into the Microsoft excel spreadsheet (annexure-
3). The categoria data was expressed in terms of rates, ratios and percentages and
comparision was done using chi-square test. The continuous data was expressed as
mean +- standard deviation and comparison was done using independent ‘t’ test. A

Probability value (p- value) of less than or equa to 0.05 was considered as

statistically significant.
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RESULTS

TABLE 1: SEX DISTRUBUTION

SEX NUMBER PERCENT
MALE 95 95
FEMALE 5 5
TOTAL 100 100

GRAPH 1- GENDER DISTRIBUTION

SEX DISTRUBUTION

= MALE
B FEMALE

Out of 100 patients, 95 (95%) were maes and 5 (5%) were females,

accounting aratio of maleto female 19:1

INFERENCE : Male predominance was seen
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TABLE 2: AGE DISRUBUTION

AGE GROUPS NUMBER PERCENT
<40 YEARS 35 35
41-60 YEARS 44 44
>60 YEARS 21 21
TOTAL 100 100.0

GRAPH 2-AGE DISTRUBUTION

AGE DISTRUBUTION OF PATIENTS

m <40 YEARS
m41-60 YEARS
m>61 YEARS

Patients age ranged from 22-80 years, maximum number of cases were in age
group of 41-60 years that is 44 patients (44%) between age group below 40 years 35

patients (35%) and above 60 years 21 patients (21%).
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TABLE-3 DIAGNOSISOF PATIENTS

Diagnosis male female Total
ALD 72 0 72
CLD-autoimmune 6 1 7
CLD-HBSAG 6 2 8
CLD-HCV 11 2 13

GRAPH-3 DIAGNOSISOF PATIENTS

DISTRIBUTION OF DIAGNOSIS

= ALCHOLIC LIVER DISEASE
= CLD-AUTOIMMUNE

= CLD-HbsAg

m CLD-HCV

In our study majority of of patients, that is 72 (72%) were of alcoholic liver

disease, 11 patients (11%) were of CLD-HCV , 8 patients were of CD-HBV and 7

patients were of CLD due to autoimmune cause.
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TABLE-4DISTRIBUTION OF ULTRASOUND ABDOMEN REPORT

ULTRASOUND-FINDING NUMBER PERCENT
ALTERED ECHOTEXTURE 37 37
CIRRHOSISOF LIVER 60 60
HEPATITIS 3 3
TOTAL 100 100

GRAPH-4: ULTRASOUND ABDOMEN FINDINGS

DISTRIBUTION OF ULTRASOUND ABDOMEN IN
PATIENTS

B ALTERED ECHOTEXTURE
® CIRRIHSIS OF LIVER
B HEPATITS

In our study 60 patients (60%) had cirrhosis of liver as their USG finding, 37

patients (37%) had altered echotexture and 3 patients had hepatitis as their USG

finding but they were chronic alchalics.
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TABLE -5CLINICAL PRESENTATION

SYMPTOMS MALES FEMALES TOTAL
DIZZINESS 74 4 78
ANHYDROSIS 24 4 28
P.NEURPATHY 10 0 10
IMPOTENCE 43 0 43
DIARRHOEA 7 2 9
EX. PY.EFFECT 3 1 4

GRAPH-5: CLINICAL PRESENTATION

CLINICAL PRESENTATION OF PATEINTS
90

80
70
60
50
40
30

20 I
10

DIZZINESS ~ ANHYDROSIS P.NEURPATHY IMPOTENCE  DIARRHOEA  EX.PY.EFFECT
EMALE ®FEMALE ®=TOTAL

In our study 78 patients had dizziness as their main complaint , followed by
impotence in 45 patients and 28 patients had anhydrosis as their complaint , 10
patients had peripheral neuropathy, 9 patients had diarrhoea which was not related to

lactul ose intake, and 4 patients had extra-pyramidal sympotoms.
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TABLE-6 DISTRIBUTION OF PATIENYS BASED ON THEIR SEVERITY

GRADING OF DYSAUTONOMIA

Results

DYSAUTONOMIA NO. OF PATIENTS % OF PATIENTS
CLASSIFICATION
NORMAL 17 17
EARLY 63 63
DEFINATE 20 20
TOTAL 100 100
P value- <0.05

GRAPH-6: DYSAUTONOMIA CLASSIFICATION

DYSAUTONOMIA CLASSIFICATION

* NORMAL =EARLY = DEFINATE =

In the present study amoung 100 patients, 63 patients(63%) had early
dysautonomia, 20 patients(20%) had definite dysautonomia and 17 patients(17%)

were normal. P value being stastically significant
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TABLE-7 CORELATION OF SEVIRITY OF DYSAUTONOMIA WITH

GENDER DISTRIBUTION

DYSAUTONOMIA MALE FEMALE TOTAL
CLASSIFICATION
NORMAL 17 0 17
EARLY 60 3 63
DEFINATE 18 2 20
TOTAL 95 S 100
Pvalue- 0.372

GRAPH-7: DYSAUTONOMIA WITH GENDER DISTRIBUTION

SEVIRITY OF DYSAUTONOMIAWITH GENDER
DISTRIBUTION
70

60
50
40
30
20

0 - [ |

NORMAL EARLY DEFINATE
" MALE ®FEMALE ®=TOTAL

In our study we found out that 63 patients had early dysautonomia amoung
them 60 were male patients and 3 were female patients,20 patients had definite

dysautonomia, with 18 male and 2 female patients, 17 were absolutely normal.
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TABLE-8 CORELATION BETWEEN DIFFERENT AGE GROUPS AND

SEVIRITY OF DYSAUTONOMIA

DYSAUTONNOMIA | <40 YEARS 41-60 >60 YEARS TOTAL
CLASSIFICATION YEARS
NORMAL 5 7 5 17
EARLY 24 26 13 63
DEFINATE 6 11 3 20
TOTAL 35 44 21 100
P value- 0.002

GRAPH-8: DYSAUTONOMIA WITH DIFFERENT AGE GROUPS

DIFFERENT AGE GROUPSAND SEVIRITY OF

DYSAUTONOMIA
30

25

20

15

10
1l |
0

NORMAL EARLY
B<40YEARS ®™41-60 YEARS

DEFINATE
>60 YEARS ® Columnl

In this study we found that maximum number of patients with dysautonomia
were from age group of 41-60 years, then were patients belonging to age group <40

years and last was patients age above 60 years
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TABLE-9 ASSOCIATION BETWEEN SEVIRITY OF DYSAUTONOMIA

WITH DIAGNOSIS

DIAGNOSIS NORMAL | EARLY DEFINATE TOTAL
ALD 13 47 12 72
CLD-AUTOIMMUNE 2 5 0 7
CLD-HBSAG 1 1 6 8
CLD-HCV 0 1 12 13
P value-0.03

GRAPH-9: DYSAUTONOMIA WITH RESECT TO DIAGNOSIS OF

PATIENTS

DYSAUTONOMIAWITH RESPECT TO DIAGNOSIS
OF PATIENTS

80
60
40

ENORMAL ®EARLY DEFINATE

In our study we observed that out of 72 ALD patients 47 had early
dysautonomia, 13 had definite dysautonomia. Out of 7 patients with CLD-
AUTOIMMUNE 5 had earl dysautonomia, in 8 patients with CLD-HBSAG, 6 had
definite dysautonomia, 1 had early dysautonomia. In 13 patients with CLD-HCV 12

had definite dysautonomia and 1 had early dysautonomia.

Page 51




Results

TABLE-10 SEVIRITY OF DYSAUTONOMIA WITH RESPECT TO ECG

FINDING
ECG NORMAL EARLY DEFINATE TOTAL
BRADY 3 13 5 21
NORMAL 14 50 15 79
Pvaue- 0.234

GRAPH-"10: DYSAUTONOMIA WITH RESPECT TO ECG FINDINGS

50
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SEVIRITY OF DYSAUTONOMIAWITH ECG

T

N
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FINDING

ENORMAL ®EARLY

DEFINATE

EARLY

NORMAL

DEFINATE

In this study we found that 21 patients had bradycardia, of that 13 patients had

early dysautonomia, 3 had definite dysautonomia. 79 patients had normal ECG
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TABLE-11 CORELATION OF SEVIRITY OF DYSAUTONOMIA WITH USG

FINDINGS
USG ABD NORMAL | EARLY | DEFINATE TOTAL
ALTERED ECHOTEXTURE 7 22 8 37
CIRRHOSISOF LIVER 10 39 11 60
HEPATITIS 0 2 1 3

Chi-square=1.1114 p=0.8925

GRAPH 11: DYSAUTONOMIA WITH USG ABDOMEN FINDINGS

SEVIRITY OF DYSAUTONOMIAWITH USG
FINDINGS

HEPATITIS ﬁ
CIRRHOSIS OF LIVER P-
ALTERED R —
ECHOTEXTURE
0 10 20 30 40
Series3 WEARLY ®=NORMAL
From the USG findings of all patients, out of 60 patients with cirrhosis of
liver, 39 had early dysautonomia, 11 had severe dysautonmia .37 patients had altered
echotexture of liver with fatty infiltration, in them 22 had early dysautonomia and 8

had definite dysautonomia, 2 patients with hepatitis had early dysautonomia and 1 had

definite dysautonomia.
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TABLE-12: CLINICAL OBSERVATIONS

<=40yrs | 41-60yrs | >=61yrs | Total | F-value | P-value

Pulserate | Lying | Mean| 71.74 68.43 62.76 | 68.40 | 9.1573 | 0.0002*
SD 7.11 7.96 7.63 8.21

Sitting | Mean | 70.51 66.93 61.57 | 67.06 | 9.3928 | 0.0002*
sD 6.87 8.15 6.96 8.09

Standing | Mean | 68.11 65.66 59.48 | 65.22 | 5.1494 | 0.0075*
SD 12.89 7.99 6.98 10.23

SBP Lying | Mean| 113.14 | 109.00 | 106.19 | 109.86 | 3.1886 | 0.0456*
SD 12.40 9.42 8.65 10.65

Sitting | Mean | 70.34 68.18 65.71 | 68.42 | 2.6096 | 0.0787
SD 7.93 1.24 6.76 7.52

Standing | Mean | 110.46 | 105.00 | 102.19 | 106.32 | 4.5633 | 0.0128*
SD 12.32 10.22 8.17 11.02

DBP Lying | Mean | 68.63 65.45 62.38 | 65.92 | 4.6933 | 0.0113*
SD 7.67 7.61 7.00 7.78

Sitting | Mean | 106.06 | 102.41 99.43 | 103.06 | 2.7821 | 0.0669
SD 13.31 9.01 7.49 10.66

Standing | Mean | 64.86 62.05 58.38 | 62.26 | 4.0404 | 0.0206*

In our study we found that the clinical parameters like pulse rate, systolic

blood pressure, diastolic blood pressure were decreasing with respect to increasing

agein all positions like sitting, standing and lying down position.
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Table-13: COMPARING DYSAUTONOMIA WITH CLINICAL
OBSERVATIONS

NORMAL | EARLY | DEFINATE | Total | F-value | P-value

Pulserate | Lying | Mean 69.41 69.16 65.15 68.40 | 2.0073 | 0.1399
SD 5.86 8.94 6.85 8.21

Sitting | Mean 67.88 67.76 64.15 67.06 | 1.6402 | 0.1993
SD 6.38 8.79 6.57 8.09

Standing | Mean 63.29 66.62 62.45 65.22 | 1.6446 | 0.1984
SD 15.95 9.00 6.98 10.23

SBP Lying | Mean | 108.24 110.86 108.10 109.86 | 0.7434 | 0.4782
SD 10.15 10.59 11.38 10.65

Sitting | Mean 65.88 69.21 68.10 68.42 | 1.3406 | 0.2665
SD 7.12 7.25 8.50 71.52

Standing | Mean | 104.00 107.02 106.10 106.32 | 0.5013 | 0.6073
SD 10.42 10.82 12.35 11.02

DBP Lying | Mean 64.71 66.22 66.00 65.92 | 0.2514 | 0.7782
SD 7.17 7.90 8.21 7.78

Sitting | Mean | 102.35 103.75 101.50 103.06 | 0.3774 | 0.6866
SD 11.30 10.76 10.09 10.66

Standing | Mean 61.53 63.02 60.50 62.26 | 0.7312 | 0.4839
SD 8.93 8.35 8.87 8.53

We observed that the on examination the parameters like pulse rate, blood

pressure(systolic and diastolic) were comparatively less as the evidence of

dysautonomiaincreased in patients.
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TABLE-14 COMPARING DYSAUTONOMIA WITH LABORATORY
PARAMETES
NORMAL | EARLY | DEFINATE | Total | F-value | P-value
Hemoglobin | Mean 8.49 8.1 7.6 8.20 | 0.3120 | 0.7327
SD 1.86 2.51 2.77 245
Bilirubin-total | Mean 4.34 5.57 4.89 5.23 | 0.3220 | 0.7255
SD 3.97 6.67 5.19 5.98
Bilirubun-direct | Mean 272 4.54 2.99 3.92 | 0.5566 | 0.5750
SD 2.67 9.26 3.86 7.64
ALK PHOS | Mean| 14041 150.56 133.45 145.41 | 0.1852 | 0.8312
SD 71.97 136.20 58.24 114.70
SGOT Mean 68.71 82.44 67.80 77.18 | 0.4689 | 0.6271
SD 72.65 78.11 37.09 70.61
SGPT Mean 49.06 57.21 50.90 54.56 | 0.2773 | 0.7585
SD 40.46 53.54 23.05 46.63

In our study we found that hemoglobin was comparatively lower in patients

with definite dysautonomia than early or normal patients, there was no correlation

between liver function test with respect to dysautonomia.
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TABLE-15: COMPARING CLINCAL PRESENTATION WITH SEVIRITY OF

DYSAUTONOMIA

Variables NOR % EARL % DEFI % Chi- p-value
MAL Y NATE square

Dizziness

Positive 13 16.67 49 62.82 16 2051 | 0.0720 | 0.9650

Negative 4 18.18 14 63.64 4 18.18
Anhydrosis
Positive 5 17.86 15 53.57 8 28.57 | 1.9940 | 0.3690

Negative 12 16.67 48 66.67 12 16.67

P.neuropat
hy

Positive 2 20.00 5 50.00 3 30.00 | 0.9120 | 0.6340

Negative 15 16.67 58 64.44 17 18.89

Impotence

Positive 6 13.33 31 68.89 8 17.78 | 12990 | 0.5220

Negative 11 20.00 32 58.18 12 21.82

Diarrhoea

Positive 3 33.33 5 55.56 1 1111 | 2.0300 | 0.3620

Negative 14 15.38 58 63.74 19 20.88

Extra-pyramidal effects

Positive 1 25.00 0 0.00 3 75.00 | 9.0840 | 0.0110*

Negative 16 16.67 63 65.63 17 17.71

In our study the presence of various dysautonomic symptom’s were enquired
and their relation to severity of dysautonomia was compared but was not statistically

significant
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TABLE 16 CORELLATION BETWEEN DYSAUTONOMIA AND TESTS

USED

ACTIVE NORM % EARL % DEFII % CHI- P-
STANDING AL Y NATE SQUARE VALUE
ABNORMAL

3 12.00 17 68.00 5 20.00 1.3500 0.8530

BODERLINE 13 18.84 43 62.32 13 18.84

NORMAL 1 16.67 3 50.00 2 33.33

Deep breathing

ABNORMAL
4 16.00 18 72.00 3 12.00 3.8420 0.4280

BODERLINE 11 18.97 36 62.07 11 18.97

NORMAL 2 11.76 9 52.94 6 35.29

Valsalva

ABNORMAL

7 18.92 24 64.86 6 16.22 14.9060 | 0.0050*

BODERLINE 9 17.31 36 69.23 7 13.46

NORMAL 1 9.09 3 27.27 7 63.64

| sometric exercise

ABNORMAL

6 16.67 26 72.22 4 1111 3.5030 0.4770

BODERLINE 10 18.52 31 57.41 13 24.07

NORMAL 1 10.00 6 60.00 3 30.00

Cold pressor

ABNORMAL
6 17.65 24 70.59 4 11.76 5.4620 0.2430

BODERLINE 10 20.00 30 60.00 10 20.00

NORMAL 1 6.25 9 56.25 6 37.50
Total 17 17.00 63 63.00 20 20.00
P<0.05

From the tests used to detect autonomic dysfunction we found that only
Vasalva(parasympathetic) was more evident in our patients. While other were

positive in many patients but did not have individua significance.
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Discussion

DISCUSSION

In the present study of 100 patients with cirrhosis of liver of various

aetiologies were studied for autonomic dysfunction .

In our study the patient age ranged from 22- 80 years, the maximum number
of patients that is 44 (44%) were in the age group of 41-60 years, between the age <40
years 35 (35%) patients and below >60 years 21 (21%) patients were there. There
were more number of cases between the age group of 41-60 as compared to above 60

years. Thisis almost similar to study done by Jaquelynet al**and Branislav et al*’

Taking gender into consideration we observed in our study that males (95%)
were more compared to females (5%), with male to femae ratio of 19:1.similar

conclusion was drawn from Branislav et all*.

On comparing the ultrasound abdomen findings of all patients we found that
60 patients (60%) had cirrhosis of liver, 37 patients(37%) had altered echotexture of
liver with fatty infiltration and 3 patients(3%) had hepatitis all were chronic acholics.
Many authors have not mentioned the clinical or USG findings in their study and
thelr sample size was not more than 60 cases. In our study we have 100 cases and

have made an attempt of defining USG findings.

We made an attempt to find out the aetiologies of various cirrhosis of liver we
found 72% had cause of acoholism, 13% HCV related, 8% HbsAg and 7%

autoimmune cause. Thisis similar to study done by Chaudrye all*

We observed that of all 100 patients 90% had complaints of abdominal

distention, pedal edema and icterus as their clinical presentation, 10% had atered
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sensorium, increased sleepiness and bleeding manifestation at the time of

presentation.thisis similar to study by Franco et a*?, Branslav et al™

In our study the maximum number of patients were alcohol relatedcirrhosis of
liver (72%) . Thisis in sharp contrast to Chaudre et a **who observed hepatotropic

viruses as main cause of cirrhosis of liver.

On comparing the clinical presentation of patients we found that78 patients
(78%) had dizziness as their presenting complaint, followed by 45patients(45%) had
impotence and 66 patients(66%) had both dizziness and impotence as their
complaints. andanhydrosis 28%, gastroparesis 9%, peripheral neuropathy 10% and
last in the line was extra pyramidal symptoms of 4%. To the best of our knowledge
where we tried to search for various studies to compare clinical presentation the

information islacking.

On comparing the presence of dysautonomia in our patients, 63 patients(63%)
had early dysautonomia, 20 patients(20%) had definite dysautonomia and 17 patients
(17%) were norma p value being stastically significant<0.001. This is similar to

study done by Bajgj et all®, Franco et a*2.

When an attempt was made to compare the degree of dysautonomia with
respect to gender distribution, 63 patients had early dysautonomia, amoung them 60
were male and 3 were female patients, 20 patients had definite dysautonomia with 18
males and 2 females. In our study more number of male patients were present as
compared to females with dysautonomia and most of them were alcohol related
cirrhosis of liver with dysautonomia, as we know that female gender are not indulged

in alchol abuse in our country ( total number of females-5, all were non a coholics)
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When an attempt was made to correlate age with dysautonomia, we observed
that 37 patients were in age group between 41-60 years, 16 patients were in age
above 60 years. This is similar to study done by Trevisaniet al **who also noticed

maximum number of patients with dysautonomiain age below 60 years.

We have tried to compare the association of degree of dysautonomia with
diagnosis of patients, in 72 acoholic liver disease patients 47 had early
dysautonomia, 13 had definite dysautonomia. Out of 13 CLD-HCV patients, 12 had
definite dysautonomia and 1 had early. 8 patients with CLD-HBV cause, 6 had
definite dysautonomia, 1 had early. Out of 7 patients with CLD-AUTOIMMUNE, 5
patients had early dysautonomia 2 were normal. Though we had maximum number of
patient in acohol related group, there was evidence of early dysautonomia (47
patients) and only 13 had definite dysautonomia. Where as patients with HCV, HBV
related cirrhosis of liver had definite evidence of dysutonomia. These finding were
similar to study done by Jaquelin et a** this could be because of direct viral etiology

leading to dysautonomia by hypoyhesis.

Our all 100 patients were subjected to ECG tracing and we found 21 patients
had bradycardia of which 13 patients had early dysautonomia followed by 5 patients
had definite dysautonomia, remaning 3 were normal without evidence of

dysautonomia (79 patients had dysautonomiawithout ECG abnormality).

When we correlated the degree of dysautonomia with with patient USG
findings we found that maximum number of patients with cirrhosis of liver(60
patients) had dysautonomia compared to patients with atered echotexture 37 patients.

The literature regarding this comparison is lacking.
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On comparing other symptoms of dysautonomia like dizziness, anhydrosis
peripheral neuropathy, impotence, diarrhoea, extra-pyramida symptoms we found
evidence of dysautonomia with p value being statistically significant,( p vaue-
0.003)however comparison of these variables was not attempted reason being

overlapping of these symptoms and which may not give true association.

We tried to compare other variables for evidence of dysautonomia like pulse
rate ( sitting standing and lying down position) blood pressure — systolic and diastolic
blood pressure in sitting standing and lying down position, we found the variation of
pulse rate, systolic blood pressure, diastolic blood pressure in patients with
dysautonomia with increasing age and severity of dysautonomia, which is in contrast

to study done by Trevisani et a **

Lastly we tried to compare the patients with dysautonomia with laboratory
parameters, most of patients had evidence of anaemia ( most were iron deficiency
anaemia) reason being due to chronic blood loss, bone marrow suppression “.
Magjority had leucopenia and thrombocytopenia, most of these patients with
abnormality of haemoglobin, total count, and platelet had evidence of dysautonomia

with p value being not significant.

We have tried to find out the proposed cause for these abnomality which
might be because of direct bone marrow suppression, nutritional deficiency,
mal absorption and chronic blood loss and altered coagulation factors due to cirrhosis

of liver.

Evidence of parasympathetic damage was more than sympathetic damage in

our patients. Which is similar to study done by Fancoet a*3, Chaudry et al *°
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Other laboratory parameters like liver function tests which showed
abnormality of protein and albumin did not have statistical significance and did not

correlate with dysautonomia.
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Conclusion

CONCLUSION

In the present study of 100 patients with cirrhosis of liver we observed

significant correlation with various factors

Based on the findings of the present study the prominent features are:

In patients with aetiology like HBV, HVC, autoimmune, had more autonomic
dysfunction as compared to alcohol related cirrhosis of liver

There is strong evidence of dysautonomiain majority of patients with various
aetiology

The evidence of dysautonomia was more observed with patient with
increasing age.

Comparison with haemoglobin, TC, platelet, Liver function test mgority of
patients had these abnormality

We did not find significant correlation with gender and clinical presentation
We fedl its worth to study co-morbid conditions / confounding factors with
various other dysautonomic symptoms or tests to know these factors have true
association or not

We have not compared varecial bleed with autonomic dysfunction and
mortality associated with autonomic dysfunction

Owing to small sample size (100 patients) a large sample size is required to

overcome these biasis.
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SUMMARY

In the present study of 100 patients titled ‘“AUTONOMIC DYSFUNCTION
IN CIRRHOSIS OF LIVER’ during the period from January 2015 to December 2015
in the department of genera medicine, KLES Dr Prabhakar Kore Hospital and
Medical Research Centre, Belagavi. The findings of the study has been summarized

asfollows:

There were more cases of dysautonomiain age group of 41-60 years.

In our study there were 95% males and 5% females

Clinical presentation of dysautonomia was dizziness and impotence

Majority of patients had early dysautonomia rather than definite dysautonomia
Out of 100 patients maximum number of patients were alcoholic liver disease
In our study 83 patients had evidence of dysautonomia with various agtiology,
remaining were normal

Out of 100 patients majority had anaemia, leukopenia, thrombocytopenia and
abnormality of liver function test- decreased protein and albumin.

Evidence of dysautonomia was more common with cirrhosis secondary to
HBV,HCV as compared to alcoholics

Patients with cirrhosis of liver as compared to other USG findings (altered
echotexture, fatty liver, hepatitis) had evidence of dysautonomia more

There was more of sympathetic damage than para-sympathetic damage

amoung the patients.
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Annexure-|

ANNEXURE-I

INFORMED CONSENT FORM
AUTONOMIC DYSFUNCTION IN CIRRHOSISOF LIVER - ONE YEAR

HOSPITAL BASED CROSS SECTIONAL STUDY

Objective and purpose of the study:

Thisresearch is intended to assess autonomic dysfunction in cirrhosis of liver
The principal investigator of the study is Dr. SHIVAKUMAR VEERANNA
TURAMARI under the guidance of Dr.VIJAY G SOMANNNAVAR
Procedure:

If you agree to be part of the research study you will be asked the relevant

history and will be subjected to relevant clinical examination and investigations.

Risk and Ben€fits:

The only risk and possible discomfort you might get is while taking blood from
my arm for the investigations. It may cause swelling, pain, redness, bruising or

infection (rarely happens) at the site from where the blood is drawn

Alternatives

Taking part in this study is voluntary. You may choose not to take part in this
study, or if you decide to take part you can later change my mind and withdraw from
the study. Your decision will not change the present or future health care or other
services that you receive. The study doctor or sponsorer may stop your participation in
this study any time. If you choose not to take part in the study you will receive the

standard treatment for patients with your condition
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Privacy and Confidentiality:

All information collected about you during the course of this study will be kept
confidential to the extent permitted by law. The code numbers will identify you in this
research record. Information from this study may be published but your identity will be

confidential in any publication.

I nstitution / Sponsor’s policy:

Does not apply to thisresearch

VOLUNTARY PARTICIPATION/ WITHDRAWAL:

Your participation in this study is entirely voluntary and you may withdraw

from the study at any time.

Financial incentivesfor participation

Y ou will not be paid / offered any gifts /incentives for participating in the study.
Authorization to publish theresults

The results of the study would be forwarded to the KLE University, Belgaum as
part of requirement towards the completion of MD degree, review and publishing.

If you have any questions about your rights as a participant you may call :
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1. Dr. GANGA PILLI,
Chairman,
JN.M.C Ethical Committee for Human Research,
Professor and Head , Department of Pathology , INMC Belagavi
Phone number: 0831-2471350.
Extn: 1527
2. Dr. REKHA PATIL
Professor & HOD,
Department of Medicine,
IJNMC, Belagavi.
Phone No: 09448371125,
Extn: 1371/1520
3. Dr.SHIVAKUMAR. V.TURAMARI
Investigator,
PG in General Medicine,
IJNMC, Belgaum.

Phone No.: 9591666830
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CONSENT FORM

| voluntarily agree to take part in this study by signing on the line below. | may
withdraw at any time. | am not giving up any of my legal rights by signing this form.
My signature below indicated that | have read this entire consent form or it has been
read to me, and has been explained to me in my vernacular language and had all my

guestions answered. | will be given a copy of this consent form.

Signature /Left Thumb print of the Participant or legally authorized representative.

Participant’s Name/ e

Signature/ Left Thumb

Impression of the participant’s e

Name of the legally

authorized representative/ Guardian e

Signature/ Left Thumb Impression. e

Witness’s Name L

Signature/ Left Thumb Impression. e

Investigators name and Signature e

Date and Place L
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ANNEXURE-II

PROFORMA

IP No: Date:

Name:
Age & sex
Unit

| P/OP No:

Marital Status

Educational status:

Brief History:
Occupation:
History of drug intake:
1. Antihypertensives
2. Tranquilizers
3. Antidepressants
4. Calcium channel blockers
General physical examination:
Parameter Lying Sitting Standing

Pulse
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Blood Pressure

SYSTEMIC EXAMINATION
CVS

RESPIRATIORY SYSTEM

PER ABDOMEN

CNS

INVESTIGATIONS

Hb

Bilirubim

Alkaline phosphate

SGOT

SGPT

ECG

USG

HCV

HBsAg

Others
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ASSESSMENT OF AUTONOMIC FUNCTION

1. History and clinical examination

H/O Dizziness/Syncope Impotence

Anhidrosis Diarrhoea

Peripheral neuropathy Extrapyramidal defects

2. Autonomic Function Tests

3.

Thesetestsare performed using ECG and ratiois calculated for longest and

shortest RR interval and following interpretation is made=

Active standing =

Deep breathing =

Valsalva =

| sometric exercise =

Cold pressor

1) morethan or equal to 1.04=
2)1.01-1.03=

3)<1=

1)>9 bpm(age>60)=
2)>15bpm (age<60)=

3) 11-14=

1) morethan or equal 1.11=
2)1.11-1.2=

3) >1.21=

1) >16=

2) 11-15=

3) <10=

1) >15=

2)11-14 =

3)<10=
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Valsalva-BP =
CLASSIFICATION OF DYSAUTONOMIA
1. ABSENT=all testsarenormal
2. EARLY=oneabnormal HR test or two borderline
3. DEFINITE=two or moreabnormal HR tests
4. SEVERE=two or more abnormal HR tests abnormal plusoneborderline or
abnormal BP test

5. ATYPICAL=any other combination of abnormal tests
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1 644924 | 53 | M ALD 70 | 70 | 70 | 110/70 | 110/70 | 110/70 8 481 | 397 | 166 | 88 77 N CIRRHOSISOF LIVER + - - - - - 2 2 2 1 1 | 11070 | 2

2 645613 | 35 | M ALD 87 | 86 | 86 | 110/70 | 100/60 | 100/60 8 505 | 314 | 133 93 47 M CIRRHOSIS OF LIVER + - - - - - 1 1 1 1 1 | 100/60 | 2
ALTERED

3 644950 | 46 | M ALD 60 | 60 | 60 | 110/70 | 110/70 | 100/50 | 11 | 619 | 291 | 104 | 104 | 56 N ECHOTEXTURE + - - + - - 2 2 1 1 1 | 120/60 | 2

4 645216 | 29 | M CLD-HBSAG 70 | 70 | 67 | 100/60 | 106/60 | 100/60 | 7.5 1.1 | 0.53 60 26 29 N CIRRHOSIS OF LIVER - - - - - - 1 1 1 1 1 110/6 2
ALTERED

5 644633 | 55 | M ALD 68 | 66 | 66 | 100/60 | 100/60 94/60 8 753 | 533 | 145 87 35 | BRADY ECHOTEXTURE + + - + - - 2 2 1 2 1 96/60 2
ALTERED

6 | 3207182 | 42 | M CLD-HCV 74 | 74 | 70 | 110/70 | 100/60 | 100/60 | 11 | 539 | 45 165 | 31 27 N ECHOTEXTURE + - - - - - 2 1 2 2 2 110060 | 1

7 2479616 | 58 | M ALD 70 | 74 | 74 | 100/60 96/60 96/60 78 | 12.7 | 7.73 87 45 33 N CIRRHOSIS OF LIVER + - - + - - 2 2 2 2 2 90/60 1

8 644087 | 58 | M ALD 70 | 68 | 60 | 110/70 | 100/60 | 100/60 8 0.66 | 0.86 | 263 26 | 38 N CIRRHOSIS OF LIVER + - - + - - 1 2 2 1 2 ]1100/60 | 2
ALTERED

9 3292332 | 54 | M ALD 66 | 64 | 63 | 100/60 | 100/60 90/50 68 | 231 | 12 129 24 | 19 N ECHOTEXTURE + - - + - - 2 2 2 2 2 ]1100/60 | 1

10 661974 | 63 | M ALD 80 | 80 | 72 | 110/70 | 100/60 | 100/60 | 6.8 | 2.38 | 0.76 75 38 28 N CIRRHOSIS OF LIVER + + + + - - 2 2 2 2 2 90/50 2

CLD-

11 681332 | 17 | M | AUTOIMMUNE | 70 | 68 | 66 | 100/60 96/60 90/50 11 | 106 | 3.8 | 206 60 76 N CIRRHOSISOF LIVER - - - - - - 1 2 1 2 1 |100/60 | 2

12 | 2479616 | 58 | M ALD 70 | 68 | 68 | 100/60 | 100/60 98/60 8 128 | 7.73 87 45 33 N CIRRHOSIS OF LIVER + - - + - - 2 2 2 2 2 | 100/60 | 1
ALTERED

13 643634 | 54 | M ALD 76 | 74 | 70 | 110/60 | 100/60 | 100/60 | 6.8 03 | 074 | 74 87 | 87 N ECHOTEXTURE + - - + - - 2 1 2 1 2 |1100/60 | 2

14 643879 | 4 | M ALD 74 | 70 | 68 | 110/70 | 100/70 | 100/60 | 11 | 0.68 | 0.32 80 33 30 N CIRRHOSIS OF LIVER + - - + - - 1 2 1 1 2 | 100/60 | 2
ALTERED

15 643543 | 54 | M ALD 84 | 80 | 80 | 130/80 | 110/70 | 100/60 6 342 | 1.93 97 34 | 35 N ECHOTEXTURE + - - + - - 2 2 2 2 2 ]1100/60 | 2

16 672092 | 38 | M CLD-HBSAG 72 | 66 | 68 | 110/60 | 100/60 | 100/60 | 0.35 | 0.1 67 22 24 55 N HEPATITIS - - - - - - 1 2 1 2 2 | 110/70 | 2

17 670748 | 34 | M ALD 72 | 70 | 70 | 124/80 | 120/80 | 120/80 | 154 | 111 | 12 75 16 28 N CIRRHOSISOF LIVER - - - - - 2 2 2 2 2 |1100/60 | 2

18 676295 | 88 | M ALD 62 | 60 | 60 | 100/70 | 100/70 | 100/60 | 9.4 0.8 1 120 47 32 N CIRRHOSIS OF LIVER + - - + - - 2 2 2 2 2 90/60 2

19 673476 | 58 | M ALD 66 | 66 | 66 | 130/80 | 130/80 | 120/70 | 154 | 2.3 1.6 190 61 | 41 N CIRRHOSIS OF LIVER + + - + - - 2 2 1 2 1 | 100/60 | 3

20 673555 | 34 | M ALD 68 | 66 | 68 | 110/70 | 110/70 | 110/70 | 12.2 | 122 | 849 | 162 | 245 | 58 N CIRRHOSIS OF LIVER + - - + + - 2 2 2 2 2 | 100/60 | 2

21 676360 | 68 | M ALD 56 | 58 | 58 | 100/60 | 100/60 | 100/60 | 11 | 114 | 16 | 1.06 | 78 | 110 | BRADY CIRRHOSIS OF LIVER - - - - - 2 1 2 2 2 | 100/60 | 2
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ALTERED
22 | 642779 | 65 | M ALD 68 | 60 | 60 | 110/60 | 106/60 | 100/50 | 104 | 0.35 | 021 | 184 | 34 | 37 N ECHOTEXTURE - - 2 2 2 2 2 |100/70 | 1
23 | 642962 | 38 | M ALD 66 | 64 | 66 | 100/60 94/60 90/60 11 | 347 | 17 106 | 95 | 41 N CIRRHOSISOF LIVER + - 2 2 2 1 1 ]100/60 | 1
ALTERED
24 | 700736 | 38 | M ALD 76 | 74 | 74 | 110/70 | 100/70 | 110/70 7 836 | 637 | 158 | 42 | 22 N ECHOTEXTURE - - 2 2 1 1 1 ]100/60 | 1
25 | 641450 | 63 | M ALD 68 | 66 | 66 | 130/80 | 120/80 | 120/80 6 4.03 | 296 | 107 | 322 | 87 N CIRRHOSISOF LIVER + + 2 2 2 2 2 90/50 1
ALTERED
26 | 655244 | 58 | M CLD-HCV 60 | 60 | 60 | 100/60 | 110/60 | 100/50 | 10 06 | 02 113 | 38 | 36 N ECHOTEXTURE + - 2 2 1 1 1 | 100/60 | 2
27 | 2611931 | 51 | M ALD 70 | 70 | 70 | 100/60 90/60 100/60 | 11 | 299 | 193 | 301 | 69 | 94 | BRADY CIRRHOSISOF LIVER + - 1 1 1 1 2 80/50 1
CLD-
28 | 641935 | 18 | M AUTIMMUNE | 70 | 66 | 66 | 100/60 98/60 90/60 6 837 | 59 | 299 | 145 | 182 N CIRRHOSISOF LIVER + - 2 2 1 2 2 1100/60 | 1
29 | 642082 | 47 | M ALD 68 | 60 | 60 | 110/70 | 100/60 | 100/60 6 513 | 436 | 113 | 29 | 28 N CIRRHOSIS OF LIVER + - 2 1 1 1 1 | 100/60 | 2
CLD-
30 | 642287 | 37 | M | AUTOIMMUNE | 70 | 68 | 68 | 110/70 | 110/70 | 110/70 8 886 | 497 | 230 | 286 | 69 | BRADY CIRRHOSISOF LIVER + - 2 2 2 2 2 |100/70 | 2
ALTERED
31 | 692257 | 39 | M ALD 88 | 86 | 88 | 130/80 | 110/70 | 110/70 | 96 | 1.05| 049 | 133 | 36 | 20 N ECHOTEXTURE - - 2 1 2 1 2 | 100/70 | 2
32 | 642090 | 48 | M ALD 70 | 68 | 70 | 110/70 | 100/70 | 100/70 | 10.2 | 559 | 225 | 125 | 111 | 110 N CIRRHOSIS OF LIVER - - 2 2 2 2 2 | 110/70 | 4
ALTERED
33 | 641887 | 61 | M ALD 74 | 70 | 70 | 120/70 | 100/60 | 100/60 | 11.3 | 1.08 | 0.85 | 65 40 | 45 N ECHOTEXTURE + - 2 2 2 2 2 90/60 2
34 | 6713865 | 57 | M ALD 70 | 66 | 66 | 100/60 | 100/60 | 100/60 7 0941032 | 124 | 20 | 24 N CIRRHOSIS OF LIVER + - 2 1 1 2 1 | 100/60 | 2
ALTERED
35 | 647026 | 46 | M ALD 70 | 70 | 70 | 110/70 | 110/70 | 104/70 | 11 34 [ 024 | 049 | 159 | 56 N ECHOTEXTURE - - 1 1 1 1 1 | 110/70 | 2
36 | 740824 | 51 | M ALD 70 | 66 | 68 | 120/80 | 120/70 | 110/70 | 11 | 1.04 | 04 | 110 | 159 | 90 | BRADY CIRRHOSISOF LIVER + - 2 2 2 1 1 90/50 2
37 | 740917 | 37 | M ALD 78 | 78 | 76 | 130/80 | 120/80 | 120/70 6 725 | 46 | 116 | 57 | 20 N CIRRHOSISOF LIVER + - 1 2 2 1 2 |100/60 | 2
38 | 3423990 | 59 | M CLD-HCV 70 | 68 | 66 | 100/60 | 100/60 | 100/60 8 418 | 224 | 124 | 72 | 42 N CIRRHOSIS OF LIVER + + 1 1 1 1 1 90/50 1
39 | 669004 | 4 | M ALD 68 | 68 | 68 | 110/70 | 110/70 | 104/60 | 104 | 895 | 7.05 | 139 | 74 | 40 N CIRRHOSISOF LIVER + + 2 2 2 1 1 |100/60 | 2
40 | 666691 | 499 | M CLD-HBSAG 74 | 70 | 70 | 110/70 | 110/70 | 110/70 9 162 | 052 | 121 | 40 | 21 N CIRRHOSISOF LIVER + - 1 1 1 1 2 1100/50 | 2
CLD- ALTERED
41 | 666460 | 27 | M | AUTOIMMUNE | 76 | 76 | 7 | 120/70 | 120/70 | 120/70 | 11 | 083 | 0.14 | 86 21 | 35 N ECHOTEXTURE - - 1 1 1 1 1 | 100/60 | 1
42 | 665093 | 62 | M ALD 74 | 70 | 70 | 110/70 | 100/60 | 100/56 8 086 | 057 | 202 | 69 | 59 | BRADY CIRRHOSIS OF LIVER + - 2 2 1 2 1 96/60 1
43 | 334870 | 45 | M ALD 70 | 66 | 66 | 110/70 | 106/60 | 100/60 7 729 | 521 | 187 | 80 | 86 N CIRRHOSISOF LIVER + - 1 2 1 1 1 | 100/60 | 2
ALTERED
44 | 652420 | 38 | M ALD 76 | 76 | 76 | 110/70 | 110/70 | 106/70 | 14 | 0.68 | 0.25 | 62 75 | 24 N ECHOTEXTURE - - 1 1 1 1 2 |1100/60 | 2
45 | 652191 | 49 | M CLD-HBSAG 90 | 90 | 86 | 110/70 90/60 90/60 6 519 | 17 115 | 63 | 45 | TACHY CIRRHOSISOF LIVER + - 2 2 2 1 1 90/60 2
46 | 651347 | 54 | M ALD 60 | 54 | 54 | 100/60 90/50 90/50 7 43 | 209 | 169 | 153 | 64 | BRADY CIRRHOSIS OF LIVER + - 2 2 2 2 3 | 100/60 | 2
CLD- ALTERED
47 | 651093 | 22 | M | AUTOIMMUNE | 70 | 70 | 70 | 130/80 | 130/70 | 110/60 | 13 | 181 | 121 | 18 | 33 | 34 N ECHOTEXTURE - - 1 1 1 1 1 | 110/60 | 2
ALTERED
48 | 730191 | 51 | M ALD 70 | 66 | 66 | 120/70 | 110/80 | 116/80 | 11 | 182 | 0.83 | 102 | 27 | 25 N ECHOTEXTURE - - 2 2 2 2 2 | 100/60 | 2
ALTERED
49 | 646018 | 36 | M ALD 74 | 70 | 70 | 110/70 | 106/70 | 100/60 | 11 | 409 | 201 | 104 | 54 | 49 N ECHOTEXTURE + - 2 3 3 2 3 94/50 4
50 | 650438 | 28 | M CLD-HBSAG 66 | 60 | 60 | 100/80 | 104/60 96/50 11 | 104 | 016 | 85 56 | 85 N HEPATITIS - - 1 1 1 1 1 | 100/60 | 3
ALTERED
51 | 3330154 | 41 | M ALD 70 | 66 | 67 | 100/60 | 100/60 | 100/60 7 348 | 183 | 305 | 28 | 16 N ECHOTEXTURE - - 2 2 2 3 2 |100/60 | 3
52 | 649108 | 33 | M CLD-HBSAG 70 | 70 | 70 | 110/70 | 110/70 | 110/70 | 11 | 123 | 03 | 100 | 31 | 36 N CIRRHOSISOF LIVER + - 1 1 2 1 2 | 120/70 | 3
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53 | 752220 | 65 | M ALD 60 | 60 | 60 | 120/70 | 120/70 | 110/70 7 449 | 236 | 61 37 | 17 | BRADY CIRRHOSISOF LIVER + - 2 3 3 2 3 | 104/60 | 3

54 | 648139 | 70 | M CLD-HCV 70 | 70 | 68 | 100/60 90/60 90/60 | 26 | 036 | 007 | 121 | 24 | 46 | BRADY CIRRHOSISOF LIVER + + 3 2 3 2 3 90/50 3
ALTERED

55 | 3317510 | 58 | M ALD 60 | 60 | 56 | 100/80 90/60 90/60 8 225 | 075 | 163 | 47 | 40 N ECHOTEXTURE + + 2 2 1 1 2 |100/60 | 3

56 | 648031 | 61 | F CLD-HBSAG 60 | 60 | 56 | 100/60 90/50 86/50 8 18 | 082 | 139 | 59 | 45 N CIRRHOSISOF LIVER + 2 3 2 2 2 | 110/70 | 3
ALTERED

57 3302336 | 52 | M ALD 70 | 66 | 66 | 100/60 | 100/60 | 100/60 8 092 | 003 | 103 | 23 | 20 N ECHOTEXTURE - - 1 1 1 1 1 ]1120/80 | 2

58 | 645613 | 35 | M ALD 70 | 70 | 68 | 100/60 90/60 90/60 6 287 | 223 | 101 | 66 | 44 N CIRRHOSISOF LIVER + + 2 2 2 2 2 1100/60 | 2

59 | 646082 | 62 | M ALD 60 | 60 | 60 | 100/80 | 100/60 | 100/60 | 11 16 | 041 | 74 41 | 34 N CIRRHOSISOF LIVER + + 2 1 1 1 1 | 100/60 | 2

60 | 666123 | 31 | M CLD-HCV 68 | 66 | 66 | 110/70 | 10+6/62 | 100/60 | 7.8 | 051 | 018 | 211 | 15 | 30 N CIRRHOSISOF LIVER + - 2 2 2 2 1 | 100/60 | 2
ALTERED

61 | 642945 | 55 | M ALD 60 | 60 | 60 | 110/70 | 106/60 | 106/70 | 14 | 24.9 | 10.9 | 299 | 444 | 249 | BRADY ECHOTEXTURE + - 1 1 1 113 ] 3 90/50 2
ALTERED

62 | 692257 | 39 | M ALD 66 | 64 | 66 | 110/70 | 104/70 | 100/60 7 105|049 | 133 | 36 | 20 N ECHOTEXTURE - - 2 3 1 1 1 | 100/60 | 1
ALTERED

63 | 2555835 | 60 | M ALD 68 | 66 | 66 | 100/70 94/60 90/60 | 7.8 | 631 | 362 | 146 | 59 | 59 N ECHOTEXTURE + + 2 3 2 3 2 1100/60 | 2

64 | 734842 | 39 | M CLD-HCV 74 | 70 | 70 | 120/80 | 120/80 | 116/70 | 10 | 849 | 6.69 | 137 | 96 | 49 | BRADY CIRRHOSIS OF LIVER + + 2 2 2 2 2 90/50 2
ALTERED

65 | 653038 | 30 | M ALD 74 | 70 | 70 | 110/70 | 110/70 | 110/70 | 7.8 | 19.7 | 142 | 156 | 169 | 75 N ECHOTEXTURE + + 3 2 2 2 3 | 104/50 | 2

66 | 336823 | 43 | M ALD 70 | 70 | 70 | 110/70 | 110/70 | 110/70 | 104 | 216 | 1.09 | 233 | 36 | 24 N CIRRHOSISOF LIVER - - 1 1 1 1 1 | 11070 | 2
ALTERED

67 | 656599 | 31 | M ALD 66 | 64 | 66 | 100/60 | 110/70 | 100/50 8 048 | 0.07 | 100 | 42 | 56 N ECHOTEXTURE - - 1 1 1 2 2 | 100/60 | 3

68 | 656707 | 60 | M ALD 60 | 56 | 56 | 110/70 | 100/60 | 100/60 | 6.4 | 174 | 142 | 392 | 55 | 44 | BRADY CIRRHOSISOF LIVER + + 2 3 2 3 2 90/40 2

69 | 667545 | 36 | M ALD 80 | 78 | 80 | 130/80 | 126/80 | 120/70 9 165 | 12 122 | 94 | 37 N CIRRHOSISOF LIVER + - 2 2 2 2 2 |100/60 | 2

CLD-

70 | 657946 | 27 | M | AUTOIMMUNE | 70 | 70 | 70 | 110/70 | 110/70 | 110/70 | 84 11 | 238 | 0.63 | 204 | 199 N HEPATITIS - - 1 1 1 1 1 | 110/70 | 2

71 | 658138 | 72 | M ALD 60 | 56 | 56 | 110/70 | 110/70 | 100/50 | 6.8 | 69 | 089 | 50 39 | 4 N CIRRHOSISOF LIVER + + 2 2 2 2 2 |100/60 | 2
ALTERED

72 | 659562 | 43 | M ALD 76 | 76 | 74 | 130/80 | 126/80 | 120/70 | 7.8 | 142 | 084 | 152 | 63 | 33 | BRADY ECHOTEXTURE + - 2 2 2 2 2 1100/50 | 2

73 | 665386 | 69 | M ALD 68 | 66 | 64 | 100/60 | 100/60 90/50 9 6.36 | 549 | 1049 | 74 | 51 N CIRRHOSIS OF LIVER + + 2 3 2 2 3 |100/50 | 2
ALTERED

74 | 3395980 | 38 | M CLD-HCV 56 | 66 | 60 | 140/80 | 140/80 | 140/80 8 241 | 091 | 181 | 100 | 57 N ECHOTEXTURE + - 2 2 2 2 2 1100/50 | 2
ALTERED

75 | 660689 | 38 | M ALD 64 | 64 | 60 | 100/60 96/60 64/50 | 74 | 172 | 121 | 168 | 163 | 63 N ECHOTEXTURE + - 1 1 1 1 1 ]1100/50 | 2

76 | 2501122 | 62 | F CLD-HBSAG 50 | 50 | 48 | 100/60 90/50 90/50 | 64 | 296 | 044 | 137 | 42 | 28 | BRADY CIRRHOSISOF LIVER + + 3 3 2 3 3 90/50 2

77 | 661703 | 60 | F CLD-HCV 50 | 50 | 48 | 100/60 96/60 90/50 | 84 | 219 | 146 | 72 72 | 63 | BRADY CIRRHOSISOF LIVER + + 3 3 3 3 3 90/50 3
ALTERED

78 | 661800 | 45 | M ALD 68 | 68 | 66 | 110/70 | 110/70 | 106/60 | 9.4 | 381 | 222 | 59 | 109 | 45 N ECHOTEXTURE + - 1 2 1 1 1 |100/50 | 4

79 | 663844 | 33 | M CLD-HCV 78 | 76 | 70 | 136/82 | 130/80 | 120/80 | 6.4 | 827 | 6.07 | 121 | 88 | 39 N CIRRHOSISOF LIVER + - 2 3 2 2 2 1100/60 | 3

80 | 666290 | 55 | M ALD 64 | 64 | 60 | 100/60 | 100/60 96/60 | 98 | 7.04 | 281 | 225 | 99 | 90 | BRADY CIRRHOSISOF LIVER + + 2 2 3 2 2 ]104/60 | 3

81 | 677846 | 46 | M ALD 50 | 48 | 46 | 100/60 | 100/60 9/50 | 7.8 | 138 | 12 168 | 154 | 49 | TACHY CIRRHOSISOF LIVER + + 2 2 3 3 3 96/50 3
ALTERED

82 | 6798224 | 43 | M ALD 65 | 66 | 60 | 110/70 | 110/70 | 100/50 | 14 | 3.77 3 150 | 76 | 51 N ECHOTEXTURE + - 1 2 1 2 1 |110/70 | 3

83 | 679464 | 40 | M ALD 70 | 70 | 70 | 110/70 | 110/70 | 100/50 | 104 | 2.04 | 058 | 130 | 49 | 39 N CIRRHOSISOF LIVER + - 2 2 3 2 2 1100/60 | 2

84 | 676922 | 35 | M CLD-HCV 66 | 66 | 66 | 100/60 | 100/60 | 100/60 | 7.8 | 1.93 | 1.36 | 123 | 131 | 66 N ALTERED + - 2 2 2 2 2 |100/60 | 3
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ECHOTEXTURE

85 | 700631 | 66 | M ALD 56 | 56 | 50 | 100/60 | 100/60 | 96/50 | 65 | 152 | 1.14 | 61 20 | 19 | BRADY CIRRHOSISOF LIVER + + - + 3 3 3 3 | 33 | 96/60 1
ALTERED

86 | 679863 | 63 | M ALD 60 | 60 | 60 | 110/70 | 110/70 | 100/60 | 9.4 | 113 | 046 | 84 29 | 39 N ECHOTEXTURE + - - - 2 2 2 2 2 ]1100/60 | 1

87 | 667056 | 52 | M ALD 80 | 80 | 80 | 130/80 | 130/80 | 130/80 | 95 | 336 | 1.05 | 74 69 | 45 N CIRRHOSISOF LIVER + + - - 2 2 2 2 2 |100/60 | 1

88 | 681247 | 54 | M CLD-HCV 64 | 65 | 60 | 100/60 | 100/60 | 100/60 | 8.4 | 828 | 459 | 145 | 56 | 43 | BRADY CIRRHOSISOF LIVER + + - + 2 3 2 2 3 | 100/50 | 3
CLD- ALTERED

89 | 682023 | 24 | F | AUTOIMMUNE | 70 | 70 | 70 | 110/70 | 110/60 | 110/60 | 14 | 113 | 9.6 | 286 | 16 | 342 N ECHOTEXTURE - - - - 2 1 1 1 |100/60 | 2
ALTERED

90 | 653545 | 4 | M ALD 66 | 66 | 64 | 126/80 | 126/80 | 120/70 | 11 | 191 | 097 | 113 | 21 | 31 N ECHOTEXTURE + - - + 2 2 3 2 2 | 100/60 | 3
ALTERED

91 | 3539512 | 38 | M ALD 70 | 70 | 70 | 120/80 | 120/80 | 120/80 | 9.4 | 36.9 | 248 | 109 | 186 | 140 N ECHOTEXTURE + - - - 2 2 2 2 2 | 110/70 | 2

92 | 685533 | 65 | F CLD-HCV 66 | 66 | 60 | 100/60 | 100/60 | 96/50 | 65 | 1.68 | 1.66 | 160 | 27 | 33 | BRADY CIRRHOSISOF LIVER + + - - 2 3 2 2 2 | 100/60 | 2
ALTERED

93 | 689370 | 34 | M ALD 90 | 90 | 90 | 140/80 | 140/80 | 120/80 | 96 | 366 | 1.7 | 166 | 51 | 38 | TACHY ECHOTEXTURE + - - - 2 2 2 2 1 | 11070 | 2

94 | 672550 | 59 | M ALD 86 | 86 | 80 | 110/70 | 100/70 | 110/70 | 12 17 | 132 | 232 | 11 | 26 N CIRRHOSISOF LIVER + + - + 2 3 2 2 3 | 100/60 | 2
ALTERED

95 | 672269 | 39 | M ALD 60 | 60 | 56 | 100/60 | 100/60 | 100/60 | 8.6 | 369 | 1.54 | 120 | 89 | 55 N ECHOTEXTURE + - - - 2 1 1 1 1 | 11070 | 2

96 | 2875090 | 56 | M CLD-HCV 56 | 56 | 55 | 120/80 | 120/80 | 110/70 | 64 | 258 | 1.06 | 215 | 48 | 36 | BRADY CIRRHOSISOF LIVER + - + - 2 3 2 2 3 | 100/60 | 2

97 | 672827 | 61 | M ALD 54 | 54 | 50 | 100/60 | 100/60 | 100/60 | 89 | 454 | 188 | 71 | 235 | 79 N CIRRHOSISOF LIVER + + - + 2 3 3 3 3 | 100/60 | 2

98 | 672594 | 82 | M ALD 60 | 60 | 55 | 100/60 | 100/60 | 100/60 9 036 | 0.16 | 66 14 | 26 | BRADY CIRRHOSISOF LIVER + + + + 3 3 3 3 3 90/60 2

99 | 675210 | 74 | M ALD 56 | 55 | 50 | 100/60 | 100/60 | 100/60 | 8.9 | 3.32 | 217 | 244 | 201 | 66 N CIRRHOSIS OF LIVER + - + 2 2 2 2 2 | 100/60 | 2

100 | 674923 | 68 | M ALD 56 | 56 | 56 | 110/70 | 110/70 | 110/70 | 10 | 055 | 007 | 107 | 29 | 36 N CIRRHOSISOF LIVER + - - + 2 2 1 2 2 96/60 2
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Annexure-1V

ANNEXURE-IV

KEY TO MASTER CHART

- - ABSENT

+ - PRESENT

N - NIL

M - MALE

F - FEMALE

DOA - DATE OF ADMISSION

DOD - DATE OF DISCHARGE

IPNO - INPATIENT NUMBER
1- NORMAL

2- BORDERLINE

3- PRESENT/ ABNORMAL
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