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INTRODUCTION



INTRODUCTION

Chronic liver disease refers to a disease of ther I[characterized by
progressive destruction associated with regeneraifothe liver parenchyma
ultimately resulting in fibrosis and cirrhosis. ©hic refers to disease process

which lasts for over six montHg.

Cirrhosis of liver is a histopathological diagnodtsesults in numerous

complications such as

1. Ascites

2. Spontaneous bacterial peritonitis

3. Portal hypertension with variceal bleeding
4. Hepatic encephalopathy

5. Hepatorenal syndrome

6. Hepatopulmonary syndrome

7. Hepatocellular carcinoma

8. Coagulation disorder

9. Endocrine dysfunction

Endocrine dysfunction includes derangements in finections of
adrenal gland, disturbances in the gonadal axigge kdiseases and thyroid

dysfunctior.

Liver plays a pivotal role in thyroid hormone metabm. It also

produces thyroid hormone binding globulin, albuntivat are essential for



binding thyroid hormones in circulation and delingrthem to various body

tissues. Chronic liver disease is associated witlhwal 3 syndrome.

Low T3 syndrome is characterized by low levels &f increased rT3
and decreased T3:T4 ratio. The reduced levels okdi8es as an adaptive
response to reduce the basal metabolic rate oftdwygas and preserve liver
function. T4 levels tend to be in the lower limilsnormal range whereas TSH

tends to remain in the normal range.

There appears to be an inverse correlation betteefevels of T3 and
the Child Pugh score and class. The levels of €3fa@und to be significantly
lower as the level of decompensation worsens. Beusm free T3 levels can
be used as a reliable prognostic marker in patwittscirrhosis. The levels of

T3 tends to improve as the patient’s liver functimproves.

CHILD-TURCOTTE-PUGH CRITERIA

Clinical and Lab Criteria

Mild to moderate Severe
Ericephalopathy Nong (grade 1 or 2) (grade 3 or 4)
Ascltes Nane Mild to moderate Severe
. (diuretic responsive) (diuretic refractory)

Bilirubin (mg/dL) <2 2-3 >3
Albumin (g/dL}) >35 2.8-35 <28
Prothrombin time

Seconds prolonged <4 4-6 =6

International normalized ratio <1.7 1.7-2.3 »23
Child-Turcotte-Pugh Class obtained by adding score for each parameter (total points)
Class A= 5 to 6 points (least severe liver disease)
Class B = 7 to 9 points (moderately severe liver disease)
Class C = 10 to 15 points (most severe liver disease)
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AIMS AND OBJECTIVES

To study the thyroid function tests in decomperssataronic liver
disease and to determine the importance of FredeV@s as a prognostic

indicator in patients with decompensated chrowierldisease.



REVIEW OF LITERATURE



REVIEW OF LITERATURE
DEFINITION

The term chronic liver disease in clinical contesters to the disease
process of the liver that causes progressive dggtruand regeneration of liver
parenchyma that leads to cirrhosis and fibrosisco@ibity denotes disease
process which lasts over six months. It encompasseade spectrum of
disease process which includes inflammation (clerbepatitis), liver cirrhosis

and hepatocellular carcinorffa.
Common causes of cirrhosis include:

1. Chronic viral hepatitis (hepatitis B and hepaiitjs
2. Alcoholic liver disease

3. Nonalcoholic fatty liver disease

The word cirrhosis is derived from the greek wokdrhos” meaning
“yellow/tawny” and the suffix “osis” meaning “corttbn”. The term was
coined by Rene Laennec. The term cirrhosis referghe final common
pathway for the wide array of chronic liver diseasehich results in
replacement of the normal liver architecture by uled. The rate of

progression of chronic liver disease to cirrhosiges from patient to patient.

It is irreversible in advanced stages where livangplantation remains
the only viable treatment option. Rarely, in eatigges with treatment cirrhosis

has been shown to be reversible. Cirrhosis makepafients vulnerable to a



variety of complications and this is rdts in marked reduction in their i
expectancy with a 10 year mortality of 34 to 66%pehding on the cause

cirrhosis.

ETIOLOGIES OF CIRRHOSIS

Viral
HBV
HCV
HDV

Autoimmune
Autoimmune hepatitis
PBC

PSC

Toxic
Alcohol
Arsenic

Metabolic

o4-Antitrypsin deficiency
Galactosemia

Glycogen storage disease
Hemochromatosis
Nonalcoholic fatty liver disease and steatohepatitis
Wilson disease

Biliary

Atresia

Stone

Tumor

Vascular
Budd-Chiari syndrome
Cardiac fibrosis

Genetic
CF
Lysosomal acid lipase deficiency

latrogenic
Biliary injury
Drugs: high-dose vitamin A, methotrexate




COMPLICATIONS OF CIRRHOSIS

ETIOLOGY
Alcohol Infections Metabolic Autoimmune Non-alcoholic Biliary tract
Hepatitis B Hemochromatosis hepatitis fatty liver disease disease
Hepatitis C ol ar_ﬂitrypsin (NAFLD) PSC
Hepatitis D deficiency PBC
Wilson's disease SBC

| |
!

Chronic injury to the hepatocytes

Fibrosis and scarring

Complications

' ' ! ! ! ! !

Q

Ascites rbacterial varice; o Hepatic Hepatorenal Hepatopulmonary Hepatocellular
peritonitis bleeding (UGIB) phalopathy Y smdrome carcinoma

PATHOGENESIS OF CIRRHOSIS

It is the final common result of various chroniel diseases. Fibrosis
the precursor of cirrhosis. Various types of cetigiokines and miRNA ar
involved in the initiation and progression of lii@srosis and cirrhosis. Hepat
stellate cell actiation is the main event in fibrosis. There is deftmation anc
capillarization of liver sinusoidal endothelial isel The kupffer cells caus
destruction of hepatocytes and activehepatic stellate ce. Repeated cycles
of apoptosis and regeneraticf hepatocytes leads to established cirrhc
In recent decades NAFLD is emerging as a leadingseeaf chronic live
disease with prevalence as high as 30% in genepulation Normally

hepatic stellate cells resemble pericytes that iiiegshe abluminal side o



sinusoidal endothelial cell in the space of DisS8mulus for activation of
hepatic stellate cells leads to transformation iatomyofibroblast. This
transformation is characterized by increased espmasof smooth muscle
actin, motility and contractility. The activatecelate cells lay down various
forms of matrix proteins such as fibronectin, cgdla 1. This matrix generation
leads to further activation of HSCs and alteratiomepatic angioarchitecture.
These pathways are mediated by kinase activatidnvyags that are mediated
by PDGF, TGF-B and integritf:*°

Other cell type implicated in cirrhosis include fabffibroblast. It resides
closer to portal tract and is considered to beaesible for liver fibrosis that
develops in portal based pathologies such as PB@&C. Epithelial injury in
periportal region leads to transformation of pofitaloblasts to myofibroblasts.
Cells other than myofibroblasts also play a pivatak in pathogenesis of
cirrhosis.Macrophages are also implicated in dgweknt of cirrhosis. They
release inflammatory cytokines which cause HSGratan.

There are studies showing role of sinusoidal eraiathcells in fibrosis.
They act through autocrine and paracrine signglaitpways that participate in
angiogenesis. Angiogenesis in turn leads to fisresa paracrine release of
HSC activating molecules. Inspite of involvement rotiltiple cell types in
development of fibrosis, the hepatic stellate catls most directly responsible

for cirrhosis owing to its abundant capacity toguroe matrix.



PATHOGENESIS OF CIRRHOSIS

Hepatitis virus Ethanol  Drugs Hepatotoxicants

The first hit

‘Pmnarv ver IIl]lll"'\r‘r 4—

,

Intestinal endotoxemia ‘

Blood ALT t AST ¢

A

Activation of KCs

Cytokines(TNF, efc)

Microcirculatory
Inflammatory mediators (PAF LTs.etc) ——Pp» disturbance

No. endothelin, free Ifi(li\c:h.eic /

‘Sf,etz{‘:ltnc!a:[}r liver injury

The second hit

[10] [18,19]
X A

e o Chronic hepatitis—Cirrhosis
Severe hepatitis —Hepatocarcinoma

[20,21]
[16,17]\A A/[z;g]

‘ Liver failure ‘




CLINICAL FEATURES OF CIRRHOSIS

Description

Cause

Jaundice®?

Spider angiomata®*°

Nodular liver?
Splenomegaly®

Ascites3"

Caput medusae’

Cruveilhier-
Baumgarten
syndrome™

Palmar erythema*?
White nails®

Hypertrophic
osteoarthropathy/
finger clubbing™

Dupuytren's
contracture®

Gynecomastia, loss
of male hair
pattern®

Hypogonadism™*?

Flapping tremor
(asterixis)

Foetor hepaticus®”

Anorexia, fatigue,
weight loss, muscle
wasting*?

Type 2 diabetes™

only occur in a few cases.

Yellow discoloration of skin,
cornea, and mucous membranes

Central arteriole with tiny
radiating vessels, mainly on trunk
and face

Irregular, hard surface on
palpation

Enlarged on palpation or in
ultrasound

Proteinaceous fluid in abdominal
cavity, clinically detected when
=1.5L

Prominent veins radiating from
umbilicus

Epigastric vascular murmur

Erythema sparing central portion
of the palm

Horizontal white bands or
proximal white nail plate

Painful proliferative
osteoarthropathy of long bones

Fibrosis and contraction of
palmar fascia

Benign proliferation of glandular
male breast tissue

Mainly in alcoholic cirrhosis and
haemochromatosis

Asynchronous flapping motions
of dorsiflexed hands

Sweet, pungent smell

Occurs in >50% of patients with
cirrhosis

Occurs in 15-30% of patients
with cirrhosis

Compromised hepatocyte excretory function,
occurs when serum bilirubin >20 mg/L

Raised oestradiol, decreased oestradiol
degradation in liver

Fibrosis, irregular regeneration
Portal hypertension, splenic congestion

Portal hypertension

Portal hypertension, reopening of umbilical vein
that shunts blood from portal vein

Shunts from portal vein to umbilical vein
branches, can be present without Caput medusae

Increased ocestradiol, decreased oestradiol
degradation in liver

Hypoalbuminaemia

Hypoxaemia due to right-to-left shunting,
portopulmonary hypertension

Enhanced oxidative stress, increased inosine
(alcohol exposure or diabetes)

Enhanced conversion of androstenedione to
oestrone and oestradiol, reduced oestradiol
degradation in liver

Direct toxic effect of alcohol or iron

Hepatic encephalopathy, disinhibition of motor
neurons

Volatile dimethylsulfide, especially in
portosystemic shunting and liver failure

Catabolic metabolism by diseased liver,
secondary to anorexia

Disturbed glucose use or decreased insulin
removal by the liver

Data from references 1-3, and 15 if not specified otherwise. *Usually absent in compensated cirrhosis; some findings

Table 1: Clinical features of cirrhosis*




CLINICAL AND PATHOLOGICAL ASSOCIATIONS

1: Gastrointestinal

The presence of splenomegaly and venous collatergisfies portal
hypertension. About 11% of patients with cirrhosend to have peptic
ulceration. Duodenal ulcers are more frequent tfestric ulcers. Patients with

cirrhosis tend to have greater prevalence of hieticter pylori on serology.

Bacterial overgrowth occurs in about 30% of pasewmith cirrhosis and
concomitant ascites. There is a positive corratabetween administration of
H2 blockers/PPIs and prevalence of bacterial owsvtir. The prevalence

increases with age of the patient.

In patients with ascites there is an increaseddeme of abdominal
hernia. Surgical correction of hernia is usuallyeded unless there is danger

to life or in the presence of well compensatechoisis.

Pigment type gall stones are common in cirrhotiRatients are poor
candidates for surgical management of gall stodPascreatic calcifications and
relapsing pancreatitis are usually associated @htionic liver disease. Parotid

enlargement is usually noticed.

2: Renal

Hemodynamic alterations in cirrhosis predisposespiitient to Hepato
Renal Syndrome. There is thickening of mesangalk sdlong with capillary

walls. Hepatitis C infection is associated withaglpbulinemia and MPGN.

10



3:Foetor Hepaticus

The presence of dimethyl sulphide and ketonesvecddr air gives rise
to a slightly fecal smell of breath which complesatsevere hepatocellular
disease and signifies existence of extensive eo#dhtirculation. It can serve

as a useful diagnostic sign in patients presemntitiy coma.

4:Vascular Spiders

They are found in the vascular territory of supenena cava in the
necklace area, face, forearms and dorsum of handonisists of a central
arteriole with numerous small vessels radiatingnfibresembling the legs of a
spider. It blanches on applying pressure. Theybsaof prognostic value since
they disappear as the hepatic function improves tand to reappear as it
worsens. The presence of multiple spider naevigaleith clubbing of nails
should invoke a suspicion of hepatopulmonary symdro The skin of
cirrhotics resembles the silk threads in Americatlad bills and hence the
name paper money skin. There is appearance of gitis that develops in the
arms and buttocks on cooling the skin. They reprietb® beginning of a spider
naevi. Spider naevi can be present in other camditlike pregnancy, in young
children. Other differentials include HHT, CRESTndyome, Campbell de

Morgan’s spots, Venous star.

11



5: Palmar Erythema

A blanching erythematous rash can be observed entlienar an
hypothenareminences with sparing of the centre of the palimeyTare als:
appreciated in the soles. There can be associatelobing pain and tingling ¢

the hands. It is not a very common manifestatiocinirnotics.

The vascular spiders and palmar erythema oas a result of exce:

estrogen in circulation that results in vasodiiata

6:Leuconychia

The presence of white finger nails are relatedyfmohlbuminemi

12



7:Clubbing

Clubbing though uncommon in cirrhosis, can be searases of cysti
fibrosis or hepto pulmonary syndrome. They are primarily due katgbet
aggregation that passes peripherally through pudmoAV shunts and causir

release of PDGF.

8:Dupuytren’s Contracture

It is seen in alcoholic cirrhosis as a result a€kbning of the palme

fascia in the hand.

9:Malnutrition

Reduced intake of food with increased energy exjemsd results ir
proteincalorie malnutrition and predicts shortened suiviva cirrhotics.
Patient experience reduced muscle mass and depétstbres with resultal
muscle weakness and muscle wasting. Reduced hégatgalt production ca
give rise to steatorrhoea. Triceps skin fold thessy BMI, mid arm muscl

circumference can be used for bedside assessmpautrafonal statu

13



10:Hyperglycemia

Upto 80% of irrhotics tend to develop impaired glucose toleeandth

10 —20% developing diabete
11:Hypogonadism

Males tend to experience reduced libido and impmsewith loss o
secondary sexual characters and testicular atropésnales have ovulatic
failure, can develop infertility, irregular menstrual cyclesTender
gynaecomastia can develop in men as a result ajsdon alcohol induce
enlargement of glandular elements of breast or lnordc autoimmuni
hepatitis. End organ sensitivities to sex hormorsealtered in cirrhotics
Feminization can also signal primary liver cancecasionally Hypothalamic-

pituitary dysfunction is also prese>>*>18

MECHANISM OF HYPOGONADISM IN CIRRHOSIS

. Cirrhosis
/ ‘ i
4 Prolactine
H “Estrogen
|¢;...G
N o

14



12:Eye signs

The incidence of lid retraction and lid lag is sfgrantly increased in

cirrhotics compared to control population.

13:Muscle cramps

They correlate with presence of ascites, low MAR @lasma renin

activity. They can be managed with oral quiningobate

14:Drug metabolism

There is reduced hepatic elimination of drugs wébultant increase in
drug levels. This can be explained by reduced fanat hepatic mass and
shunting of blood past the liver. The dosage ofgdrshould be adjusted
according to severity of the disease. There is ali®wed drug absorption, drug
distribution, reduced protein binding, altered dwi secretion, enterohepatic

circulation and unresponsiveness of target organs.

DIAGNOSIS OF CIRRHOSIS

Cirrhosis is a histological diagnosis. Constellatiaof clinical,
biochemical and radiological features can give €haoea diagnosis of cirrhosis.
Liver biopsy is not always needed to establishagiosis of cirrhosis. Markers
of hepatic fibrosis from hematologic parameterspcbemical tests and

serology are available to determine the extenivef ffibrosis.

15



LIVER FUNCTION TESTS

The battery of investigations that are useful ialeating the functions

of the liver include

=

. Total bilirubin and direct bilirubin
2. Albumin

3. Prothrombin time/ INR

4. AST/ALT

5. ALP

6. GGTP/S’NT

The liver function tests can give an insight irabsishing the etiology of
the disease, differentiating the type of liver dik, in assessing the severity of
the disease as well as monitoring the disease gssmgn and response to

therapy.

| - TESTS BASED ON EXCRETORY FUNCTION

1. Serum bilirubin

2. Urine bilirubin

3. Urine and fecal urobilinogen
4. Urine bile salts

5. Dye excretion tests

16



II - TESTS BASED ON DETOXIFICATION FUNCTION

1. Determination of blood ammonia

2. Hippuric acid test

Il - TESTS BASED ON SYNTHETIC FUNCTION

1. Plasma proteins

2. Prothrombin time

IV - TESTS BASED ON METABOLIC FUNCTION

1. Galactose tolerance test (carbohydrate metabolism)
2. Serum cholesterol (lipid metabolism)

3. Serum proteins and aminoaciduria (protein metamlis

V - ENZYMES IN DIAGNOSIS OF LIVER DISEASE

1. Serum transaminases

2. Serum alkaline phosphatase

VI-TESTS TO DETECT HEPATIC FIBROSIS

1. Liver biopsy
2. Hyaluronan measurement
3. Fibrotest

4. Transient elastography and Magnetic resonanceoglagihy

17



VIl — QUANTITATIVE LIVER FUNCTION TESTS

1. Indocyanin green clearance ecaffeine clearance
2. Galactose elimination capacity and Lidocaine mdtebfiormatior
3. Aminopyrine breath te

FUNCTIONS OF LIVER

Functions of the liver

| Storage | ‘ Degradation | Metabolism Synthesis

« Glucose « Insulin | Carbohydrate ‘ | Lipid | 1. Serum albumin
« Vitamins B12, * Bilirubin | [ 2. Coagulation factors (I, Il, V, VII, IX,
D, K * Ammonia (to X, Xl, protein C and S,
* Copper urea) * Gluconeogenesis « Cholesterol antithrombin)
* Iron * Drugs * Glycogenesis synthesis 3. C-reative protein
* Glycogenolysis * Lipogenesis 4. Cartier proteins (ceruloplasmin,

albumin, haptoglobin)
. Hormones (thrombopoietin, IGF-1)
. Pro-hormones (angiotensinogen)
. Apolipoproteins
. Complement proteins
. Non-essential amino acids

W~y

Liver participates in storage, degradation of hamex) metabolisn
synthesis. Derangement of liver function can maifevith functional
abnormalities in anyone of these aspects. Labgrabwmestigations focused
these functions can throw light on the extent w&rdidamage, the probat
etiology and the prognosis. Serial evaluation liber function tests can he

predictresponse to treatment and recovery from illr

18



APPROACH TO A PATIENT WITH ELEV ATED BILIRUBIN

ALGORITHM FOR PATIENT WITH JAUNDICE

History (focus on medication'drug exposura)
Priysical examination
Lab tests: Bilirubin with fracticnation,
ALT, AST, alkaling phosphalase,
profhrombin time, and albumin

k

Isolated alevation
of the bilirubin

:

Bilinsbin and other

L4

liver tests alevated

Direct Hepatocelular patterm: Cholestatic pattem:
hyperbilirubinamia ALT/AST elevatad out Alkaline phosphatass
(direct = 15%) of propartion to out of proportion
See Table 481 alkaling phosphatase ALT/AST
See Tabla 48-2 Ses Table 48-3
: .
Inharnted dsonders 1. Viral serclogies | Ultrascund
Dubin-Johnson Hepatitis A Ighd
syndrome Hapatitis B surface Y
Raotor's syndrome antigen and core Dilated ducts
i antibody (Igh) Exfrahapatic
Irdliract Hapalitiz C BNA cholestasis
S . 2. Tocology scraen
?ﬂ?ﬂ'ﬁlﬁmm Acetaminephan lavel '
‘ 3. Ceruloplasmin (if CT/EBCE
See Table 48-1 natient < 40 ,
yvears of age)
Ducis not diltated
4. A MA, LKM, SPEP :
Drugs NA, S s Intrahepatic
‘ Ritarmpicin Results cholastasis
Frobenecid nngmlvn1 *
i Additional virologic testing f .
Inhenled disorders Saercdogic testing
= Gilbert's syndrome GM": DA, EBY capsid AMA
Criglar-Majjar syndromes arRgon _ Hepatitis serologies
rispatits L aniody Hepatitis A, CMV, EBV
Hemolytic disorders (if '""'."me] Review drugs (see Table 48-3)
| Ineffactive anthropoiasis Hepatiis E igM
(it indicated) Results ANA
Results negative, Y
negative MRCF/Liver biopsy | |Liver biopsy
Liver biopsy

19



CAUSES OF HYPERBILIRUBINEMIA

Unconjugated hyperbilirubinemia

Conjugated hyperbilirubinemia (continued)

Increased bilirubin production*
Extravascular hemolysis
Extravasation of blood into tissues
Intravascular hemolysis
Dyserythropoiesis
Wilson disease

Impaired hepatic bilirubin uptake
Heart failure
Portosystemic shunts
Some patients with Gilbert syndrome

Certain druz_;,sﬂ - rifampin, probenecid, flavaspadic acid,
bunamiody!

Impaired bilirubin conjugation
Crigler-Najjar syndrome types I and II
Gilbert syndrome
Neonates
Hyperthyroidism
Ethinyl estradiol

Liver diseases - chronic hepatitis, advanced cirrhosis

Extrahepatic cholestasis (biliary obstruction)

Conjugated hyperbilirubinemia

Defect of canalicular organic anion transport
Dubin-Johnson syndrome

Defect of si idal reup of conj d bilirubin

Rotor syndrome

Choledocholithiasis

Intrinsic and extrinsic tumors (eg, cholangiocarcinoma,
pancreatic cancer)

Primary sclerosing cholangitis
AIDS cholangiopathy

Acute and chronic pancreatitis
Strictures after invasive procedures

Certain parasitic infections (eg, Ascaris lumbricoides, liver flukes)

Intrahepatic cholestasis

Viral hepatitis

Alcoholic hepatitis
Nonalcoholic steatohepatitis
Chronic hepatitis

Primary biliary cholangitis

Drugs and toxins (eg, alkylated steroids, chlorpromazine, herbal
medications [eg, Jamaican bush tea], arsenic)

Sepsis and hypoperfusion states

Infiltrative diseases (eg, amyloidosis, lymphoma, sarcoidosis,
tuberculosis)

Total parenteral nutrition
Postoperative cholestasis
Following organ transplantation
Hepatic crisis in sickle cell disease
Pregnancy

End-stage liver disease

CAUSES OF ELEVATED TRANSAMINASES

Hepatic disease

Nonhepatic disease

ALT predominant (AST/ALT <1)

AST predominant (AST/ALT =1)

Drug-induced liver injury
Chronic viral hepatitis (HBV, HCV)

Occupational, toxin-related hepatocellular Wilson disease

damage
Autoimmune hepatitis
NAFLD

Genetic disorders

= Wilson disease

= Hemochromatosis

= Alpha-1 antitrypsin deficiency
Congestive hepatopathy

Malignant infiltration of the liver

Alcoholic hepatitis

Cirrhosis due to viral hepatitis or NAFLD

Muscle injury (strenuous exercise, myopathy)
Adrenal insufficiency

Myocardial infarction, heart failure

Anorexia nervosa
Thyroid disease

Celiac disease

Macro AST

20




INTERPRETATION OF ABNORMAL LFT

EVALUATION OF ABNORMAL LIVER TESTS

Suspected Liver Disease

Abnormal liver tests

L
Acute Chronic
< 6 months > 6 months
r ¥ 1 ¥
Hepatic: TTALT Cholestatic: Hepatic: TTALT Cholestatic:
Mixed: TALT, AP, Mixed: TALT, AP
TAIKP MMGGT, TAIKP MGGT,
TaLT TALT
Y l 1 L |
Diagnostic Diagnostic Diagnostic Diagnostic
evaluation evaluation evaluation evaluation
1. lgM Anti-HAV 1. AMA 1. HBsAg 1. Drug history
2. HBsAg 2. Drug history 2. Anti-HCV 2. AMA
3. IlgM Anti-HBc 3. Ultrasound™RBI | | 3. Fe saturation, 3. P-ANCA
4. Anti-HCV 4. MRCF/ERCP ferritin 4. Ultrasound
5. ANA, SMA 4. Ceruloplasmin | |5. MRCP/ERCP
6. Monospot, 5. o, AT
heterophile 6. ANA, SMA
7. Ceruloplasmin 7. Ultrasound
8. Alcohol history 8. Alcohol history
9. Drug history
¥ : 1 L |
Liver biopsy in acute liver disease: Liver biopsy in chronic liver disease:
Reserved for patients in whom the Often valuable for diagnosis as well
diagnosis remains unclear despite as staging and grading liver disease
medical evaluation

21



LFT PATTERNS IN HEPATOBILIARY DISORDERS

Type of Disorder

Hemolysis/Gilbert's
syndrome

Acute hepatocellular
necrosis (viral and drug
hepatitis, hepatotoxins,
acute heart failure)

Chronic hepatocellular
disorders

Alcoholic hepatitis,
cirrhasis

ntra- and extrahepatic
cholestasis

(Obstructive jaundice)

nfiltrative diseases
(tumor, granulomata);
partial bile duct
obstruction

Bilirubin

Normal to 86 umol/L
(5 mg/dL)

85% due to indirect
fractions

No bilirubinuria

Both fractions may be
elevated

Peak usually follows
aminotransferases

Bilirubinuria

Both fractions may be
elevated

Bilirubinuria

Both fractions may be
elevated

Bilirubinuria

Both fractions may be
elevated

Bilirubinuria

Usually normal

Aminotransferases
Norma

Elevated, often >500
ALT > AST

Elevated, but usually
<3001U

AST:ALT >2 suggests

U,

alcoholic hepatitis or

cirrhosis

Normal to moderate
elevation

Rarely >500 [U

Normal to slight
elevation

Alkaline Phosphatase
Normal

Normal to <3x normal
elevation

Normal to <3x normal
elevation

Normal to <3x normal
elevation

Elevated, often >4x
normal elevation

Elevated, often >4x
normal elevation

Fractionate, or confirm
liver origin with 5™
nucleotidase or y glu-
tamyl transpeptidase

Albumin
Norma

Normal

Often decreased

Often decreased

Normal, unless chronic

Norma

Prothrombin Time
Normal

Usually normal. If >5x
above control and not
corrected by parenteral
vitamin K, suggests poor
prognosis

Often prolonged

Fails to correct with
parenteral vitamin K

Often prolonged

Fails to correct with
parenteral vitamin K

Normal

If prolonged, will correct
with parenteral vitamin K

Normal

Establishing a pattern of liver disease at the @rdrer function testing

can help the clinician in further evaluation of tthieease process. These tt

need to be repeated on several instances overtdaysek to embark upon

diagnostic pattern. 7le causes of derangement of liver function testses

from region to region. Infectious diseases tendaonse more cases of chro

liver disease in developing nations when comparétl developed nation:

The most effective way to increase the spcity and sensitivity of the live

function testing is to combine a battery of invgations namely bilirubir

aminotransferases, prothrombin time, albumin, alkgbhosphatase along w

judicious use of other investigations to estahbiighetiology
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NATURAL HISTORY OF THE DISEASE

Cirrhosis can be classified as either compensatedecompensate

depending upon the development of complicat

Decompensation refers to the development of compdins in the forn
of variceal hemorrhage, ascites, hepaencephalopathy, jaundice
hepatocellular carcinoma. These complications atepresent in compensat

cirrhosis. 4 clinical stages of cirrhosis has beéefinec

Stage 1 -absence of both ascites and vair

Stage 2 presence of varices without bleec and absence of asci

Stage 3 -ascites with or without esophageal var

Stage 4 -variceal bleeding with or without asci

The most common cause of death in cirrhosis istdwevelopment o
hepatic decompensation namely portal hyperten$#®@ ard sepsis. In case
of compensated cirrhosis death occurs due to caaslanlar cause or stroke

malignancy or renal disea

Compensated Cirrhosis Decompensated Cirrhosis

Stage Stage 1 Stage 2 Stage 3 Stage 4

No Varices Varices Ascites +/-  Bleeding +/-

Clinical  No Ascites  No Ascites Varices Ascites

el 1% 3% 20% 57%
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| - ASCITES

The term ascites refers to the presence of freeé Within the peritoneal
cavity. It can be caused due to cirrhotic or nomhotic causes. Cirrhosis
remains the commonest cause of ascites. Non dcrbatises of ascites include

peritoneal malignancy, cardiac failure and perigneberculosis.

Though there are different mechanisms of asciteadtion presence of
portal hypertension and renal sodium retention resnaniversal. It progresses
through stages of diuretic responsiveness to ditadi hyponatremia, refractory

ascites and can terminate in Hepato renal syndrome.

The transition from simple ascites to the stagediofretic resistant
ascites leads to decline in 1 year survival radenfB5% to 25%. The treatment
of ascites is important in improving the qualitylié¢, to avoid development of
spontaneous bacterial peritonitis (SBP). Thoughemdreatments such as TIPS
are being evaluated for treatment of refractoryiteascLiver transplantation
remains the ultimate therapy for ascites and shaldd always be considered

when the patient presents for the first time wahites.

Theories Of ascites formation:

The factor which initiates leakage of ascites ith® peritoneal space is
the sinusoidal hypertension. The regenerative resdaind fibrosis leads to
hepatic venous outflow block and sinusoidal hypesi@en. The central event in
the development of ascites is sodium and watentiete which replenishes the

intravascular volume and maintains the ascites dtion.
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The development of ascites requires a minimal ppressure gradient
of 12mm Hg. Clinically significant portal hyperteos refers to portal pressure
gradient of 10mm Hg. Urinary sodium excretion isually less than

5mmol/day. There is avid sodium retention everhadbsence of ascites.

Underfill/ peripheral arterial Overfill

vasodilatation theory theory
Primary event Vascular Renal
Secondary event Renal Vascular
Decreased

cortical perfusion
N
RENINtT — ANGIOTENSIN II t = ALDOSTERONE t

“Vasodilatation theory” is based upon the fact that altered
hemodynamics in cirrhosis with arterial vasodiliatats the most likely cause
of sodium retention. The vasodilatation is the lteefi excess production of
nitric oxide (NO). other agents implicated in theripheral vasodilatation
includes carbon monoxide, adrenomedullin, endodainnals, prostacyclin,

tumor necrosis factor alpha and urotensin. Theialteasodilatation results in
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reduced effective arterial blood volume and fallsystemic pressure which
results in the activation of RAAS and sympathetigsteam. There is
downstream release of aldosterone from adrenaldgl@he aldosterone acts
upon the renal tubules and results in reabsorptioh sodium.

Angiotensin 2 also leads to release of ADH andvattn of adrenergic

system.

Peripheral vasodilatation

!

Diminished effective
arterial blood volume

!

Rise in renin, aldosterone, vasopressin
Sympathetic system stimulated

!

Sodium and water retention
Renal vasoconstriction

!

Plasma volume expansion
plus portal hypertension

1

Ascites

“Overfill theory” is based upon the presence of renal sodium handling
abnormalities in the absence of systemic vasotitetar under filling. There
Is excess reabsorption of sodium and water whiatdde¢o expansion of plasma

volume and increases cardiac output with a fadlyistemic vascular resistance.
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Hepatic signal
(baroreceptor, other)

|

Renal Na* and H»O retention

!

+ Plasma volume
+ Cardiac output
} Systemic vascular resistance

_|_

Portal hypertension

!

Overflow into peritoneal cavity

Ascites due to cirrhosis and elevated portal presgtadient gives rise
to a high SAAG (serum ascites albumin gradient)ariban or equal to 1.1g/dl.
The first line of management of ascites is salfrieted diet upto 2g/day. If this
is ineffective then patient is started on oral eiios. Frusemide and
spironolactone are usually used. They can beddr&b achieve a maximum
dose of 160mg for frusemide and 400mg for spiractolze. The term
refractory ascites is given to free fluid in thedalmen despite optimal salt

restriction and maximal dose of diuretics.

Refractory ascites can be managed with pharmaaalbggents such as
midodrine or clonidine which acts by counteractspganchnic vasodilatation.
Beta blockers tend to reduce survival rates inep#giwith refractory ascites. It

can also be managed with large volume paracentesidPS. Large volume
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paracentesis should be accompanied by albumin iomfsisto prevent

circulatory dysfunction.

Complications of ascites include spontaneous hattgreritonitis,

hepatic hydrothorax and hepatorenal syndrome.

Il - PORTAL HYPERTENSION

Capillary blood from the esophagus, stomach, sarall large intestine,
pancreas, gall bladder and spleen are carriechgigdrtal venous system to the
liver. It a high compliance and low pressure systéhere is dual blood supply
to the liver from mesenteric venous circulation%j5and the remainder from
hepatic artery. Liver consists of an inherent aegulatory mechanism which

helps in maintaining the total hepatic blood flosaaonstant rate.

Portal hypertension arises as a result of changmital resistance and
change in portal blood flow. These changes came @ssa result of mechanical
and vascular factors. Fibrosis and regenerative ulesd constitute the
mechanical factors. There are numerous mediat@tsrésult in intrahepatic

vasoconstriction with splanchnic and peripheralodilatation.

Elevated portal pressure leads to development atofmystemic
collaterals. The flow pattern in collaterals is eesed and blood flows away
from the liver towards the systemic circulation.eT$ites of collaterals include

distal esophagus, proximal stomach, umbilicusppstritoneum, rectum.
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Vasoconstrictors
Angiotensin

Vasodilators Endothelin-1
Adenosine Leukotrienes
Carbon monoxide Norepinephrine
Endothelium-derived Serotonin

hyperpolarizing factor Thromboxane
Hydrogen sulfide
Nitric oxide
Prostacyclin
% Serotonin )

Inferior
vena cava

Left, right, and
middle hepatic veins

) Portal vein
Liver

Splenic vein Spleen

Superior
mesenteric
vein

Hepatic

sinusoids Left

Inferior
mesenteric
vein

Right colon/small intestine

There are four zones of venous drainage in thaldestophagus that
important to the understanding of the developmémsophageal varices. Tt

includes

1. The gastric zon—draining into short gastric and left gastric vi
2. Thepalisade zon—do not communicate with periesophageal v
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3. The perforating zone — connects esophageal submueesns and
periesophageal veins

4. The truncal zone — longitudinal veins in laminajpra.
The palisade zone is most prone for bleedingesthere is no perforating

veins connecting the submucosal veins with periesgeal veing’

Patients with intrahepatic cause of portaldrgnsion most commonly
present with esophageal/gastric varices in cortyinwith esophageal varices.
This requires a portal pressure gradient of 10mmtdigevelop. Increase in
this gradient to 12mm Hg is required for the vasite bleed. Hepatic vein
pressure gradient(HVPG) is an indirect method ohsneing portal pressure. It
is the difference between wedged hepatic venousspre(WHVP) and free
hepatic vein pressure(FHVP). It measures the gnathetween portal vein and
the intra abdominal inferior vena cava. 3 measurgsnare done in order to

ensure reproducibility. Its uses include

1. Monitoring of portal pressure in patient taking gsuo prevent variceal
bleeding

2. For prognostification

3. Inclinical trials to asses drug efficacy

4. Risk of hepatic resection in patient with cirrhosis

5. To identify the cause of portal hypertension.
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Other less common methods assessing the pressure in the pc

system includes splenic pulp pressure, portal peassure,endoscopic varict

pressure.
e —
Type of Portal
Hypertension WHVP FHVP HVPG
Prehepatic Normal Normal Normal
Presinusoidal Normal Normal Normal
Sinusoidal Increased Normal Increased
Postsinusoidal Increased Normal Increased
Posthepatic
Heart failure Increased Increased Normal
Budd-Chiari — Hepatic vein cannot —
syndrome be cannulated

CLASSIFICATION OF PORTAL HYPERTENSION

Prehepatic
Portal vein thrombosis
Splenic vein thrombosis
Massive splenomegaly (Banti's syndrome)
Hepatic
Presinusoidal
Schistosomiasis
Congenital hepatic fibrosis
Sinusoidal
Cirrhosis—many causes
Alcoholic hepatitis
Postsinusoidal
Hepatic sinusoidal obstruction (venoocclusive syndrome)
Posthepatic
Budd-Chiari syndrome
Inferior vena caval webs
Cardiac causes
Restrictive cardiomyopathy
Constrictive pericarditis
Severe congestive heart failure

31



Approximately one third of cirrhotics have was and 5 to 15% of
cirrhotics per year develop varices. One third afignts with varix develop
bleeding. Portal hypertension is ameliorated byucedy the blood flow or

decreasing intrahepatic resistance.

Pharmacologic agents act either by deamgahe splanchnic blood flow

or by decreasing the intrahepatic vascular resistan

1. Vasopressin analogs can be used for acute redudtigmlanchnic blood
flow. There can be systemic adverse effects regultiin
vasoconstriction, negative inotropic/chronotropidfeets on the
myocardium. There is a possibility of increaseterddad which can
precipitate an episode of myocardial infarctiorcdh induce diuresis by
acting on the kidney and can result in hyponatregalipressin can be
used in combination with nitrates to reduce theesygc adverse effects.

2. Somatostatin and its analogs can cause reductiopomal blood
pressure and reduce the collateral blood flow bybiting the release of
glucagon. It can also bring about a decrease malp@ressure by
reducing the splanchnic blood flow.

3. Beta blockers especially non selective beta blackach as propranolol
or nadolol are used. They cause decreased cardtpatpinhibits the
mesenteric vasodilatation which brings about aebesa in portal blood
flow. Measurement of HVPG can be done to assegffiacy of beta
blockers. Clinically a fall in heart rate can bediss a guide to titration

of beta blockers. Beta blockers are detrimentalate stages of liver
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disease and also in cases of refractory asciteends to increase the
mortality.

. Combined alpha and beta blockade. Carvedilol haws sabective beta
blockade along with a weak alpha receptor blockéri#y. Carvedilol
can cause hypotension and renal sodium retentibprhas added
antioxidant and anti proliferative properties. dduces the incidence of
rebleeding with significantly better adverse drugaation profile.
Increase in doses are heralded by the developré@ypotension.

. Nitrates result in venodilataion and brings dowe portal pressure by
reducing the portal venous blood flow. It is usyalsed in combination
with a beta blocker to prevent episodes of reblegdi

. Other agents used are prazosin, losartan, simwgsk&k blockers and
NO donors.

. Other treatment modalities include sclerotherapgriceal ligation,
detachable snares, balloon tamponade, stents, BRED.

. Surgical treatment modalities can be either nonnsharocedures
(esophageal transection, devascularization)or pgstemic shunt
procedures (selective shunts, partially selectiyeints, portocaval

shunts, mesenterico-left portal venous bypass).
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BOX 92-2 Drugs Used in the Treatment of

Portal Hypertension

Drugs That Decrease Portal Blood Flow
Nonselective B-adrenergic blocking agents
Somatostatin and its analogs

Vasopressin and terlipressin

Drugs That Decrease Intrahepatic Resistance
o4-Adrenergic blocking agents (e.g., prazosin)
Angiotensin receptor blocking agents

Nitrates

I — HEPATIC ENCEPHALOPATHY

It is a state of reversible neuropsychiatric syonma that primarily
results from accumulation of waste products espga@ahmonia by the liver. |
has important implications on the patient survivelhere can be either mi
neurocognitive disturbance or frank coma. It is alijuprecipitated by a
inciting event and elimation of the inciting event along with pharmaco#psr
for removal of excess ammonia is the mainstaynmeat. Livertransplantation

can also reverse HE.
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PATHOPHYSIOLOGY OF HEPATIC ENCEPHALOPATHY

Cirrhosis

and portal

e translocation, and

p
Inflammation, bacterial

. vasoactive mediators

vasodilatation

Splanchnic and Hepatocyte
peripheral dysfunction
r

\

Portosystemic T Blood NH3
shunting levels

y

[Increased permeability

of blood-brain barrier .
alterati

Altered

4 Brain edema
Astrocyte swelling (T Glu and Gin)
Neurotransmitter and receptor

ons (T GABA)
brain glucose metabolism

4

[Hepatic encephalopathyJ

There are 3 major categories of

1. Type A —associatewith acute liver failure

2. Type B —associated with portosystemic shunts without loiseas

3. Type C —associated with chronic liver dise

Type C is the most common and can

haven criteria. Treatment of hepatic encephalopatbludes the use of nc

absorbable disaccharides (lactulose or lacti
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GRADING OF HEPATIC ENCEPHALOPATHY

Grade
0

Minimal

intestinal bacterial flora and lowering of stool bl promote excretion ¢

ammonia. Rifaximin 550mg BD is widely used. Othegeiats include use «

West Haven Criteria

Intellectual Function
Normal

Normal examination
findings; subtle changes in
work or driving

Personality changes,
attention deficits, irritability,
depressed state

Changes in sleep-wake
cycle, lethargy, mood and
behavioral changes,
cognitive dysfunction

Altered level of
consciousness
(somnolence), confusion,
disorientation, and amnesia

Stupor and coma

Neuromuscular Function
Normal

Minor abnormalities of visual
perception or on psychometric
or number tests

Tremor and incoordination

Asterixis, ataxic gait, speech
abnormalities (slow and
slurred)

Muscular rigidity, nystagmus,
clonus, Babinski sign,
hyporeflexia

Oculocephalic reflex,
unresponsiveness to noxious
stimuli

Classification
Unimpaired

Covert HE

Overt HE

SONIC

Mental
Status

Special
Tests
Not impaired  Normal

Not impaired  Abnormal

Impaired Abnormal

Asterixis
Absent

Absent

Present (absent
in coma)

Oral antibiotics are a0 used to treat HE. The aim is to modify

neomycin, metronidazole, vancomy:

enhance the excretion of ammonia in the urine. Ztan also help i
improvement of hepatic encephalopathy. MARS (mdkcuadsorben
recirculating system), albumin dialysis can alsdriexl. The role of LOLA ha

also been validated in many clinical trials and cdieviate the degree !

Sodium benzoate, sodiumenylbutyrate and sodium phenylacetate

hepatic encephalopatl
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IV — HEPATOPULMONARY SYNDROME AND PORTOPULMONARY
HYPERTENSION

Hepatopulmonary syndrome results from alterationshe pulmonan
microvasculature that lds to impaired gas exchange. POPH results
vasoconstriction and remodeling in resistance V&s3bey indicate increase
mortality rates in affected patients. HPS is asged with increased levels
NO in the pulmonary circulation that results iasodilatation and angiogene
in the pulmonary microvasculature. POPH histololjya@sembles other forn
of pulmonary arterial hypertension. It is more coommn women. The class
manifestations of HPS includes platypnea and odbr. Presence
clubbing and arterial hypoxemia in the absence okrottardiopulmonar
disease should lead to a suspicion of HPS in pgatienth cirrhosis. The
symptoms worsen over time. There is marked hypoaetiiring sleep. I\
contrast echocardiography can be usedetect presence of intrapulmonz

shunting of blood.

Cirrhosis Inflammation, bacterial
and portal translocation, and
hypertension vasoactive mediators

[Hepalocyte/cholangiocyte injury

TTGFB— TET1
T TNF-a
Endotoxemia

—

Monocyte
adhesion/activation
iNOS
THO-1

Vasodilatation
Angiogenesis

Hepatopulmonary
syndrome




POPH is characterized by exertional dyspnea. Palysiamination ca
reveal signs suggesting pulmonary arterial hypsrten Presence of periphe
edema out of propton to ascites should le to suspicion of the presence ¢
superadded right ventricular dysfunction resultifigpm POPH. Initial
echocardiographic evaluation suggesting right vweuiar dysfunction shoul

be subjected to pulmonary artery catheterize

‘ >96% l <96%

HPS Contrast
excluded) positive TTE Negative
ABGs HPS
Exclude lung excluded

disease

Hypoxemia

Y
HPS

HPS reversed inpto 80% of patients with liver transplantation dau
the treatment of choice. Liver transplantatis contraindicated in the preser
of POPH because of the presence of right ventricdlgsfunction. Pre
treatment with medications to lower pulmonary wlar resistance can perr
transplantation in such patients. Diuretics aredusePOPH to reduce preloe

Prostacyclin analogs, ET antagonist, PDE 5 inhibitan be trie
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V — HEPATORENAL SYNDROME

Hepatorenal syndrome is linked to the cascadetefeal hemodynamics
that is present in patients with cirrhosis of livethere is intense renal
vasoconstriction which leads on to development ehat failure with
anatomically normal kidneys. It is essential toogatze and treat hepatorenal
syndrome as it is linked to reduced survival inigras with established liver

disease.

The 3 events which has been postulatédennitiation and progression

of hepatorenal syndrome are

1. Splanchnic and systemic arterial vasodilatation
2. Renal vasoconstriction

3. Cardiac dysfunction

(continued)
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PATHOPHYSIOLOGY OF HRS

Cirrhosis Inflammation, bacterial
and portal translocation, and
hypertension vasoactive mediators

Splanchnic and
peripheral

vasodilatation

2 || Effective circulatory volume

CcCM | Blood pressure Diarrhea
T Cardiac output Diuretics
— Gl bleeding
"" Large-volume
paracentesis
T RAAS and SNS activity, SBP/sepsis
T plasma ADH Hepatic
* dysfunction
Ascites/ Na*/H,O
hyponatremia retention
\i \

ACEls

ARBs

NSAIDs

Renal vasocontriction
and a reduction in GFR

Y
[i Renal perfusionJ

Y

Hepatorenal
syndrome

The diagnosos of hepatorenal syndrome requiresugrcl of othel

causes of renal dysfunction. The patients are asymgdic from renal failure

The raising BUN can precipitate encephiathy.
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DIAGNOSTIC CRITERIA FOR HRS

Cirrhosis with ascites

Serum creatinine level > 1.5 mg/dL (133 umol/L)

No or insufficient improvement in serum creatinine level (remains
> 1.5 mg/dL) 48 hr after diuretic withdrawal and adequate
volume expansion with IV albumin

Absence of shock

No evidence of recent use of nephrotoxic agents

Absence of intrinsic renal disease

There are two types of Hf

Type 1:

» Usually triggered by an inciting eve
» SBP is the most common inciting ev
» Rapidly progressive renal dysfunct

» Serum creatinine levels are usually above 2.5r

Type 2:

» Slowercompared to type 1 HF
» Usually observed in patients with severe diureggistant ascite

» Serum creatinine levels are usually less than 2/&l
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CRITERIA FOR DIAGNOSIS OF KIDNEY DYSFUNCTION

PATIENTS WITH CIRRHOSIS

Diagnosis

Acute kidney injury

Chronic kidney
disease

Acute-on-chronic
kidney disease

Criteria

50% increase in the serum creatinine
level from baseline in < 48 hours

OR

Rise of 0.3 mg/dL (26.4 pmol/L) in the
serum creatinine level in < 48 hours

Glomerular filtration rate < 60 mL/min for
> 3 months (using MDRD 6 formula)

Glomerular filtration rate < 60 mL/min for
> 3 months (using MDRD 6 formula)

50% increase in the serum creatinine
level from baseline in < 48 hours or a
rise of 0.3 mg/dL (26.4 umol/L) in the
serum creatinine level in < 48 hours

Management of HRS incluc

» Correction of intravascular volume deplet

» Treating underlying infectiol

» Avoidance of nephrotoxic dru

» Therapeutic options include medical therapy, TIP&d diver

transplantatio
» The therapies aim at reversing the systemic andnsphic

vasodilatation wit vasoconstrictors and increasing the effec

circulating volume with use of colloid followed byefinitive

treatment liver transplantation
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» Extracorporeal albumin dialysis with MARS, use ajpdmine ant
use of non selective endothelin receptor antat have not

demonstrated benefits on a large s

MANAGEMENT OF HRS

Measures to prevent variceal bleeding (e.g., beta blockers, band
ligation)
Pentoxifylline for severe alcoholic hepatitis
Prevention of HRS
Avoid intravascular volume depletion (diuretics, lactulose, Gi
bleeding, large-volume paracentesis without adequate
volume repletion)
Judicious management of nephrotoxins (ACEls, ARBs,
NSAIDs, antibiotics)
Prompt diagnosis and treatment of infections (SBP, sepsis)
SBP prophylaxis
Treatment of HRS
Stop all nephrotoxic agents (ACEls, ARBs, NSAIDs, diuretics)
Antibiotics for infections
IV albumin—bolus of 1 g/kg/day on presentation (maximum
dose, 100 g daily). Continue at dose of 20-60 g daily as
needed to maintain central venous pressure between 10
and 15 cm H,O
Vasopressor therapy (in addition to albumin):
Terlipressin*—start at 1 mg IV every 4 hr and increase up
to 2 mg IV every 4 hr if baseline serum creatinine level
does not improve by 25% at day 3 of therapy
OR
Midodrine and octreotide—begin midodrine at 2.5-5 mg
orally 3 times daily and increase to a maximum dose
of 15 mg 3 times daily. Titrate to an MAP increase of
at least 15 mm Hg; begin octreotide at 100 ug
subcutaneously 3 times daily and increase to a
maximum dose of 200 pg subcutaneously 3 times
daily, or begin octreotide at a 25-ug IV bolus and
continue at a rate of 25 pg/hr
OR
Norepinephrine—0.1-0.7 pg/kg/min as an IV infusion.
Increase by 0.05 pg/kg/min every 4 hr and titrate to
an MAP increase of at least 10 mm Hg
Duration of vasopressor treatment is generally a
maximum of 2 weeks until reversal of hepatorenal
syndrome or liver transplantation
Evaluation of patient for liver transplantation
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VI - COAGULATION DISORDERS

Loss of functional hepatocytes resultsdificiency of procoagulant
factors that are dependent on vitamin K (2,7,9,8@tor 5 and factor 11. There
is a prolonged prothrombin time with increased gkoleeding. This can be
managed by transfusion of fresh frozen plasmamimi& and factor Vlla. INR
Is used in prediction of survival in cirrhotics bged of MELD scoring and also
in prioritizing patients with liver disease for igplantation.

Presence of thrombocytopenia can indipairtal hyptertension leading
on to hypersplenism. The platelet counts can aésadrreased as a result of
reduced thrombopoietin synthesis and bone marroucitp. There is also
impaired platelet thrombin generation and as rethdre is impaired clot
formation. However there is no direct increasehmrisk of bleeding and hence
routine transfusion of platelets are not indicated.

Cirrhosis leads on to dysfibrinogenimia that mastgesither as hyper or
hypofibrinolysis. There is also impaired productioaf endogenous
anticoagulant proteins resulting in a state of Ingpagulability and risk of
thrombosis. However there are no definite guidslinegarding the role of
anticoagulation in preventing portal vein thromisosi case of chronic liver
disease.

Thromboelastography can asses components of atatation, clot
strength and stability. They can be used as a gireglitool in determining the
risk of rebleeding from esophageal varices. Studhesv that despite multiple

coagulation abnormalities they tend to maintairalatced homeostatic milieu.
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VIl - ENDOCRINE DYSFUNCTION
Cirrhosis is associated with numerous endocrineabalities such as
1. Adrenal insufficiency
2. Gonadal dysfunction
3. Bone disease
4. Thyroid dysfunction

1. Adrenal insufficiency

Both compensated and decompensated liver diseassosiated with a
state of relative adrenal insufficiency. This résuh greater hemodynamic
instability with increased mortality. The proposetkechanisms of adrenal

insufficiency in liver disease are as follows

- Inadequate hepatic cholesterol production resultinginsufficient
release of adrenal cortisols during periods ofsstre
- Adrenal insufficiency due to increased levels ofd@oxins and

circulating cytokines.

There is no sufficient data regarding the benefitgtucocorticoid

supplementation in patients with liver disease.

2. Gonadal dysfunction

Cirrhotics tend to experience both central padpheral hypogonadism.
There is increase in levels of sex hormone bindjlapulin (SHBG) which
binds testosterone and 17B — estradiol with reddyiviower affinity for

estrogens. There is relative increase in the lewélSHBG with reduced

45



synthesis of dehydroepiandrosterone sulfate whighthe cause of the

feminization syndrome seen in male patients witthoisis>***°

Alcohol has direct effects on the leydig celsid also on the
hypothalamo — pituitary — gonadal axis. This letmla decrease in the serum
levels of luteinizing hormone and reduced respasdgs to gonadotropin

releasing hormone.

Spironolactone which is used in treatmehtascites in cirrhotics
displaces androgen from its receptor and bindingtegn and also causes
increased levels of estradiol with increased cleageof testosterone from the
circulation thus leading to the development of fdigynecomastia. The role

of testosterone supplementation in cirrhotics isvadidated®’
3. Bone disease

There is increased risk of osteoporosis amongitheotics with the risk
factor being presence of cholestasis, a maters#bryi of hip fracture, alcohol
consumption, progression of liver disease, low BRlycocorticoid use for
more than 3 months and age. Bone mineral densdp san be used as a
screening tool to detect osteoporosis in cirrho@specially in patients with
primary biliary cirrhosis and primary sclerosingotdngitis and those who
require treatment with glucocorticoids for morerttH& months. Calcium and
vitamin D supplementation and use of bisphosphenasn improve bone

mineral density without producing serious side ef&"
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4. Thyroid disease.

Liver plays an important role in metabolismtloeyroid hormones and
also in producing circulating thyroid hormone bimgli globulin. Thyroid
hormones are produced from a precursor glycoprdteymoglobulin (TG). The
TG gets iodinated after secretion into the thyréaflicles. The TG gets
iodinated on the tyrosine residues and are coup&edn ether linkage. There is
reuptake of TG into the follicular cells and prdyesis with resultant release of

T3 and T48°

TSH is responsible for regulation of thyroildmd function. It exerts its
action via TSH receptor which is a G protein codpleceptor. Other factors
regulating thyroid hormone synthesis includes imsiike growth factor — I,
epidermal growth factor, transforming growth fadBrendothelins and various

cytokines!®3940

(Continued)
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T4 is produced 20 times more than They are bound to thyroxir
binding globulin (TBG) Transthyretin (TTR), and albumin. Binding prote
increase the circulation pool of thyr hormone, prolongs their half life al

helps in delivery of thyroid hormones to varioissties

TBG carries 80¢ of circulating pool of thyroid hormones with gree

affinity for T4.
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Albumin has relatively lower affinity for thyroiddimones and binc
10% of T4 and 30% (T3. TTR carries 10% T4 and very little T3. In t

approximately 99.98% of T4 and 99.7 T3 areprotein bound

PROPERTIES OF THYROID HORMONES

Hormone Property T, T,
Serum concentrations
Total hormone 8 pg/dL 0.14 pg/dL
Fraction of total hormone in the unbound form  0.02% 0.3%
Unbound (free) hormone 21 x107"°M 6x107"°M
Serum half-life 7d 2d
Fraction directly from the thyroid 100% 20%
Production rate, including peripheral conversion 90 pg/d 32 ug/d
Intracellular hormone fraction ~20% ~70%
Relative metabolic potency 0.3 1
Receptor binding 10 '°M 10"M

T4 acts as precursor for T3. T4 is converted toby3the deiodinas
enzymes. Type 1 deiodinase enzyme is located iroithygland, liver anc
kidneys. It has low affinity for T4. Type 2 deiodse enzyme has higl
affinity towards T4 and is found in pitary gland, brain, brown fat and thyrc
gland. Type 3 deiodinase enzyme is responsiblengmtivation of T4 and T
and is the most important source for rT3. Liveryplaa pivotal role ir
metabolism and circulation of thyroid hormone bgducing Thyrcd binding
globulin. It also plays an important role in proaowr T3 by action of th
enzyme 5’deiodinase whids a selenium dependent enzynnd also produces

rT3. Low free T3 syndrome is frequently found irtipats with cirrhosis and
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is characterized by low levels of T3, increased ah8@ decreased T3:T4 ratio.
The low levels of T3 is an adaptive response taicedhe basal metabolic rate
of hepatocytes and preserve the liver function. L®® levels are also
associated with low normal levels of fT4 and TSkkls in the normal or high
normal range. There is an inverse correlation betwbe levels of T3 and the
Child Pugh class and score. Loss of peripherabdieation is the principal

cause of decrease T3 levéfs®??

Poor nutrition has also been linked to the lowels of fT3 in
circulation. Release of cytokines like IL6, alcolvohsumption have also been
linked to the low levels of fT3 in blood. Free TAdATSH levels are not found

to be significantly related to the Child Pugh classcoring->**>>

A significant inverse correlation also existsvibetn the levels of free T3
and MELD scoring. The levels of free T3 were sigiaihtly lower in
decompensated cirrhosis in comparison to compemsatdosis. In conclusion
serum free T3 levels can be used as a reliablenpstig indicator in patients

with cirrhosis*?*?
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MATERIALS AND METHODS

Study Centre X Institute of Internal Medicine, Madr Medical

College and Rajiv Gandhi Government General

hospital.

Study Design : Single centre observational prosigecstudy.

Venue : Rajiv Gandhi Governmenten@ral Hospital,
Chennai.

Duration : Study conducted from Jun@l?2 to November
2017.

Sample size was calculated using the forndtilag/d, wherep denotes
the prevalence of the diseages 1-p andd denotes the error range. About 60
patients admitted to the medical wards with thegualesis of decompensated
chronic liver disease were chosen. A complete histeas taken from the
patients and the attenders including history obolr kidney disease, previous
history of treatment for hypo/hyperthyroidism, bist of coronary artery
disease. Basic blood investigations were done dnety a complete blood
count, liver function test, pt/inr, renal functidast, portal venous doppler,
ultrasound abdomen and thyroid function test witasurement of serum free

T3, free T4 and TSH.
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A thorough physical examination was done and tlggeeof ascites and
encephalopathy were quantified. Child Pugh score walculated. Patients

were treated as per established protocols.

Inclusion criteria:

Patients with a diagnosis of decompensated chréiwer disease

admitted in medical wards.

Exclusion criteria:

Patients with cardiac failure, patgemvith chronic kidney disease,
patients with pre existing thyroid dysfunction (loyipyperthyroidism) and

patients who are terminally ill.

Statistical analysis plan:

Data analysed using statistical paeka®PSS software

Consent:

Written informed consent was obtainent the participating

patients/attenders.

Ethical committee approval:

Institutional Ethical Committee of Madr#edical College approved

the study.
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OBSERVATION AND RESULTS

Table 1: Age groups in the study populatiol

AGE_GROUP | FREQUENCY PERCENT
3040 YEARS 15 25.C
4150 YEARS 29 48.:
ABOVE 50 -
YEARS 16 26.7
TOTAL 60 100.(
AGE IN YEARS

W 30-40 YEARS
= 41-50 YEARS
= ABOVE 50 YEARS
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Table 2 : Gender distribution in the study populaton

GENDER FREQUENCY PERCENT
MALE 46 76.7
FEMALE 14 23.3
TOTAL 60 100.0
GENDER

B MALE
m FEMALE
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Table 3 : Ascites in the study population

ASCITES FREQUENCY PERCENT
ABSENT 20 33.3
MILD 25 41.7
TENSE 15 25.0
TOTAL 60 100.0
ASCITES
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Table 4 : Encephalopathy in the study population

ENCEPHALOPATHY | FREQUENCY PERCENT
ABSENT 31 51.7
GRADE 1 13 21.7
GRADE 2 10 16.7
GRADE 3 5 8.3

NONE 1 1.7

TOTAL 60 100.0

ENCEPHALOPATHY

W ABSENT
B GRADE 1
m GRADE 2
m GRADE 3
B NONE
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Table 5 : Child Pugh class in the study population

CHILD PUGH
CLASS FREQUENCY PERCENT
A 7 11.7
B 20 33.3
C 33 55.0
TOTAL 60 100.0

CHILD PUGH CLASS
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Table 6: Analysis of thyroid profile in patients with ascites in the study

DESCRIPTIVES

ASCITES

MEAN

STD. DEVIATION

95% CONFIDENCE

INTERVAL FOR
MEAN

STD. ERROR

LOWER
BOUND

UPPER
BOUND

MINIMUM

MAXIMUM

F VALUE

FREE T3
(PG/ML)

ABSENT

20

2.9590

41521

.09284

2.7647

3.1533

2.05

3.46

MILD

25

1.7924

49224

.09845

1.5892

1.9956

1.22

3.22

TENSE

15

1.4340

40597

.10482

1.2092

1.6588

1.08

2.34

TOTAL

60

2.0917

77208

.09968

1.8922

2.2911

1.08

3.46

59.440**

FREE
T4(NG/DL)

ABSENT

20

1.9930

.24938

.05576

1.8763

2.1097

1.32

2.36

MILD

25

1.3476

.25770

.05154

1.2412

1.4540

1.02

2.09

TENSE

15

1.1727

.19587

.05057

1.0642

1.2811

.86

1.54

TOTAL

60

1.5190

41863

.05404

1.4109

1.6271

.86

2.36

60.459**

TSH(UIU/ML)

ABSENT

20

2.2086

.31146

.06964

2.0628

2.3544

1.90

291

MILD

25

2.8892

41795

.08359

2.7167

3.0618

2.00

3.89

TENSE

15

3.3475

44032

11369

3.1037

3.5914

2.68

4.23

TOTAL

60

2.7769

.58815

.07593

2.6250

2.9289

1.90

4.23

37.976**
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Free T3 levels in different clinical grades of astas in the study

FREE T3 (PG/ML)

3.50

2.96

3.00

2.50

2.00

1.50

1.00

0.50

0.00
ABSENT MILD TENSE

Free T4 levels in different clinical grades of astas in the study

FREE T4(NG/DL)
2.50

1.99
2.00

1.50

1.00

0.50

0.00

ABSENT MILD TENSE
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Serum TSH levels in different clinical grades of astes in the study

4.00

3.50

3.00

2.50

2.00

1.50

1.00

0.50

0.00

TSH(UIU/ML)

3.35

2.89

ABSENT

MILD TENSE

(Continued)
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Table 7: Analysis of thyroid profile in patients with encephalopathy
in the study

DESCRIPTIVES

P
MEAN
STD. ERROR
95%
CONFIDENCE
INTERVAL FOR
MEAN
MINIMUM
MAXIMUM

STD. DEVIATION

LOWER| UPPER
BOUND | BOUND

ABSENT|31]2.6639 .59487 |.10684| 2.4457 | 2.8821| 1.62 3.46

GRADE
1 13/1.6069 .36447 |.10109| 1.3867 | 1.8272 1.12 2.43
GRADE *k
FREE T3 10(1.4010, .29920 |.09462 1.1870| 1.6150 1.22 2.22 23.338
(PG/ML) 2
GRADE
3 511.1800 .07616 |.03406| 1.0854 | 1.2746 1.08 1.26
NONE | 1 [2.1200 . . . 2.12 2.12

TOTAL |60]{2.0917] .77208 |.09968 1.8922 | 2.2911| 1.08 3.46

ABSENT|31{1.8165 .35132 |.06310 1.6876 | 1.9453| 1.22 2.36

GRADE
L 131.2508 .20650 |.05727| 1.1260 | 1.3756| 1.02 1.81
*%
FREE GRADE 18.415
10{1.2030 .13317 |.04211] 1.1077 | 1.2983| 1.02 1.47
T4(NG/DL) 2
GRADE
3 5|1.0220 .10733 |.04800 .8887 | 1.1553| .86 1.14
NONE | 1 [1.4300 . . : . 1.43 1.43
TOTAL |60]1.5190 .41863 |.05404| 1.4109| 1.6271| .86 2.36
TSH(UIU/ML) |ABSENT|31|2.3985/.39918 |.071692.2521 |2.5450 {1.90  [3.13
GRADE |13|2.9868 .40830 |.11324{2.7400 |3.2335 [2.03  [3.46
1 19.395**
GRADE |10(3.2128.34886 |.11032/2.9632 |3.4624 [2.73  [3.89
2
GRADE |5 |3.7698.38413 |.17179/3.2928 |4.2468 [3.41  [4.23
3
NONE |1 [2.4560. . . . 246  |2.46

TOTAL |60]|2.7769 .58815 .075932.6250 |[2.9289 [1.90 4.23
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Free T3 levels in different grades of encephalopaghin the study

FREE T3 (PG/ML)
3.00

2.66
2.50 A
2.12
2.00 -
1.61
1.50 - 1.40
1.18

1.00 -

0.50 -

0.00 I T T T 1

ABSENT GRADE 1 GRADE 2 GRADE 3 NONE

Free T4 levels in different grades of encephalopayhin the study

FREE T4(NG/DL)
2.00
1.82
1.80 -
1.60 + 1.43
1.40 -
1.25 1.20
1.20
1.02

1.00
0.80 -
0.60 -
0.40 -
0.20 -
000 = T T 1

ABSENT GRADE 1 GRADE 2 GRADE 3 NONE
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Serum TSH levels in different grades of encephaloplay in the study

4.00

3.50

3.00

2.50

2.00

1.50

1.00

0.50

0.00

TSH(UIU/ML)

w

77
7

2.99

2.40

2.46

ABSENT

GRADE 1 GRADE 2 GRADE 3

NONE
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Table8: Analysis of thyroid profile and serum bilirubin, aloumin and INR

in the study
FREE T3 FREE TSH(UIU/ML)
(PGIML) T4(NG/DL)

TOTAL PEARSON CORRELATION  -.777 ~729 732
BILIRUBIN SIG. (2-TAILED) 000 1000 000
(MG/DL) N 60 60 60

PEARSON CORRELATION 840 819 ~801
SIG. (2-TAILED) 000 000 000
ALBUMIN
N 60 60 60
(G/DL)
PEARSON CORRELATION  -.825 777 782
SIG. (2-TAILED) 000 000 000
INR
N 60 60 60
PEARSON CORRELATION  -.964 ~923 879
SIG. (2-TAILED) 1000 1000 000
CHILD PUGH
N 60 60 60
SCORE
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Correlation between Free T3 levels and Bilirubin lgels in the study
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Correlation between Free T3 and INR levels in thetady
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Correlation between Free T4 levels and Bilirubin lgels in the study

TOTAL BILIRUBIN (MG/DL)

TOTAL BILIRUBIN (MG/DL)

FREE T4 (NG/ML)

Correlation between Free T4 levels and Albumin levs in the study

ALBUMIN (G/DL)

ALBUMIN (G/DL))
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Correlation between Free T4 levels and INR in thetady

INR

FREE T4 (NG/ML)

Correlation between Free T4 levels and Child Pughcsre in the study

CHILD PUGH SCORE
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Correlation between serum TSH levels and Total Bitubin in the study
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Correlation between serum TSH levels and Albumin keels in the study
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Correlation between serum TSH levels and Child Pugkcore

CHILD PUGH SCORE
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Table 9: Analysis of Thyroid profile and the Child Pugh

classes in the study

DESCRIPTIVES
O
pa 4 £
o |« i < g
CHILD PUGH = Q O x S s =
< L w g 35 )
N | MEAN > % Z £ & 3 =
CLASS ) A 8 = o Z é
a B = =
(|7) LOWER | UPPER
BOUND | BOUND
A 7 | 3.2557| .14164|.05353 3.1247| 3.3867| 3.02 3.46
FREE T3 B 20 | 2.6865| .43635|.09757 2.4823| 2.8907, 2.05 3.35
127.314**
(PG/ML) C 33]1.4842| .29020|.05052 1.3813| 1.5871] 1.08 2.12
TOTAL 60 | 2.0917| .77208|.09968 1.8922| 2.2911, 1.08 3.46
A 7 |2.1114| .07198|.02721] 2.0449| 2.1780] 1.98 2.18
FREE T4 B 20| 1.8280| .30871|.06903 1.6835| 1.9725 1.32 2.36
78.986**
(NG/DL) C 33|1.2061| .16769|.02919 1.1466| 1.2655 .86 1.76
TOTAL 60 | 1.5190| .41863|.05404 1.4109| 1.6271 .86 2.36
A 7 | 2.0561| .11032|.04170 1.9541| 2.1582| 1.90 2.23
TSH B 20 |2.3892| .38108|.08521] 2.2109| 2.5675| 1.90 2.93
37.594**
(UIU/ML) C 33 |3.1648| .43187|.07518 3.0117{ 3.3180] 2.44 4.23
TOTAL |60 [2.7769| .58815|.07593 2.6250| 2.9289, 1.90 4.23
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Free T3 levels and Child Pugh class in the study

FREE T3 (PG/ML)
3-50 5'Zb
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Free T4 levels and Child Pugh class in the study
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Serum TSH levels and Child Pugh class in the study
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(Continued)
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Table 10: Analysis of Free T3 levels and BilirubinAlbumin,

Child Pugh scores in the study

CORRELATIONS

< |
5 | 5
_ Z w
o =a s 2 5
= 59 >0 ~'3
_|I = E awm
< T
= 5
o)
|_
PEARSON . ) . *
CORRELATION -825 -777 .840 -.964
FREE_T3_
PGML P VALUE P<0.01 | P<0.01| P<0.01 | P<0.01
N 60 60 60 60

** CORRELATION IS SIGNIFICANT AT THE 0.01 LEVEL (ZTAILED).
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Correlation of Free T3 levels with total bilirubin in the study

CORRELATION BETWEEN T3 WITH TOTAL BILIRUBIN
(MG/DL)
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Correlation of Free T3 levels with INR in the study
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Correlation of Free T3 levels with the Child Pugh sores in the study

16
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o N B~ O
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Tablel2: Distribution of Child Pugh class in the Age groups of the stuc

CROSSTAB
CHILD PUGH CLAS¢ | TOTAL
A B C
COUNT 0 6 9 15
3040 YEARS % WITHIN
0.0% | 30.0% | 27.3% | 25.0%
CHILD_PUGH_CLASS
COUNT 3 11 15 29
AGE_GROUP| 4150 YEARS % WITHIN
42.9% | 55.0% | 45.5% | 48.3%
CHILD PUGH_CLASS
COUNT 4 3 9 16
ABOVE 50
% WITHIN
YEARS 57.1% | 15.0% | 27.3% | 26.7%
CHILD_PUGH_CLASS
COUNT 7 20 33 60
TOTAL % WITHIN
100.0%| 100.0% | 100.0%| 100.0%
CHILD_PUGH_CLASS

PEARSON CHISQUARE=5.766 P= 0.2:

Analysis of Child Pugh class in different age groupinthe study

100% -

90% -

80% -

70% -

60% - = ABOVE 50 YEARS
50% - H41-50 YEARS
40% - m 30-40 YEARS
30% -

20% -

10% -

0% - . . .
A B C
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Table 13: Gender wise distribution of Child Pugh dhss in the stud

CROSSTAB
CHILD_PUGH_CLAS TOTAL
A B C
COUNT 5 15 26 46
MALE % WITHIN
71.4% 75.0% 78.8% 76.7%
CHILD_PUGH_CLAS
SEX
COUNT 2 5 7 14
FEMALE % WITHIN
28.6% 25.0% 21.2% 23.3%
CHILD_PUGH_CLAS
COUNT 7 20 33 60
TOTAL % WITHIN
100.0% | 100.0% | 100.0% | 100.0%
CHILD_PUGH_CLAS

PEARSON CHISQUARE=0.221 P=0.8!

Analysis of Child Pugh class among the male and feate genders in the

study

100% -
90% -
80% -
70% -
60% -
50% -
40% -
30% -
20% -
10% -

0% T T f

W Female

H Male
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Table 14:Distribution of grades of ascites in amondChild Pugh clas:es in

the study
CROSSTAB
CHILD_PUGH_CLAS TOTAL
A B
COUNT 7 13 0 20
ABSENT % WITHIN
100.0% 65.0% 0.0% 33.3%
CHILD_PUGH_CLASS
COUNT 0 5 20 25
ASCITES MILD % WITHIN
0.0% 25.0% 60.6% 41.7%
CHILD_PUGH_CLASS
COUNT 0 2 13 15
TENSE % WITHIN
0.0% 10.0% 39.4% 25.0%
CHILD_PUGH_CLASS
COUNT 7 20 33 60
TOTAL % WITHIN
100.0% | 100.0% 100.0% | 100.0%
CHILD_PUGH_CLASS

PEARSON CHISQUARE=39.726** P<0.0C

Analysis of different grades of Ascites and the Chd Pugh class
in the study

100% -
90% -
80% -
70% -
60% -
50% -
40% -
30% -
20% -
10% -

0% T

m TENSE
m MILD
B ABSENT
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Table 15: Distribution of Encephalopathy in variousChild Pugh class in

the study
CROSSTAB
CHILD PUGH_CLASS|TOTAL
A B C
COUNT 7 17 7 31
ABSENT % WITHIN
100.0% 85.0% | 21.2% | 51.7%
CHILD PUGH_CLASS
COUNT 0 2 11 13
GRADE
% WITHIN
1 0.0% | 10.0% | 33.3% | 21.7%
CHILD PUGH_CLASS
GRADE COUNT 0 1 9 10
ENCEPHALOPATHY % WITHIN
2 0.0% | 5.0% | 27.3% | 16.7%
CHILD PUGH_CLASS
COUNT 0 0 5 5
GRADE
% WITHIN
3 0.0% | 0.0% | 15.2%| 8.3%
CHILD _PUGH_CLASS
COUNT 0 0 1 1
NONE % WITHIN
0.0% | 0.0% | 3.0% 1.7%
CHILD PUGH_CLASS
COUNT 7 20 33 60
TOTAL % WITHIN
100.0% 100.0%] 100.0% 100.0%
CHILD PUGH_ CLASS

PEARSON CHI-SQUARE=28.173** P<0.001
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Analysis of grades of Encephalopathy in different Child Rgh

class in the study

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

m NONE

H GRADE 3
m GRADE 2
m GRADE 1
B ABSENT
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Table 11: Distribution of Free T3 levels and Bilirtbin, Albumin
and INR in the study

DESCRIPTIVES

95%

CONFIDENCE
STD. STD. | INTERVAL FOR
N | MEAN MIN. | MAX.
DEVIATION | ERROR MEAN
LOWER| UPPER F P
BOUND | BOUND VALUE|VALUE
A 7 | 4.2000| 3.83580 |1.44979 .6525 | 7.7475| .90 | 11.20
TOTAL_ 1.123| 0.333
BILIRUBIN._ MGDL B |20/3.7050, 2.97170 | .66449| 2.3142| 5.0958| 1.10| 13.10| 1. .
C [32|5.0688 3.27753 | .57939| 3.8871| 6.2504| .80 | 13.20
TOTAL | 59| 4.5034| 3.25020 | .42314| 3.6564 | 5.3504| .80 | 13.20
A 7 | 2.6000] .51962 | .19640| 2.1194| 3.0806 | 1.80| 3.30
ALBUMIN_GDL B |20|2.6425| .44876 | .10035| 2.4325| 2.8525| 2.00| 3.50 | 0.393| 0.677
C [32(2.5369] .38343 | .06778| 2.3986| 2.6751| 1.80| 3.40
TOTAL | 59| 2.5802| .41822 | .05445| 2.4712| 2.6892 | 1.80| 3.50
A 7 115786 .31898 | .12056| 1.2836| 1.8736| 1.14| 2.05
INR B |20|1.4290| .27209 | .06084| 1.3017| 1.5563| .92 | 1.95 | 0.975| 0.384
C [32[1.5278| .30223 | .05343| 1.4188| 1.6368| .92 | 1.96
TOTAL | 59| 1.5003| .29412 | .03829| 1.4237| 1.5770| .92 | 2.05
A 7 |2.0129| .87408 | .33037| 1.2045| 2.8213| 1.08| 3.22
FREE_T3_PGML (B 20(2.2020|.73547 16446 |1.8578 |2.5462 |1.22 |3.35 | 0.345| 0.710
C 32(2.0250(.79618 14075 [1.7379 |2.3121 |1.12 |3.46
TOTAL |59|2.0836|.77613 10104 |1.8813 |2.2858 |1.08 |3.46
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DISCUSSION



DISCUSSION

The observational study done at MMC and RGGGH, @Gaeduring
June 2017 to November 2017 in the Institute Of rhveie Medicine studied
thyroid dysfunction in patients with decompensatlcbnic liver disease. The
correlation between the levels of free T3 in theiseand the Child Pugh score
was analysed. A total of 60 inpatients admittedtie medical wards in

RGGGH were enrolled in the study.

After getting informed consent from the patients tbeir relatives
routine investigations were done which included plete blood hemogram,
renal function tests, pt/apt and inr, liver funatidesting, portal venous
Doppler, usg abdomen, thyroid profile with free, Ti@e T4 and TSH. After
ensuring that patient did not have any confoundiactors, the data was
analysed for establishing the statistical signifima of levels of serum T3 as a

prognostic indicator in patients with decompenséited disease.

Out of the 60 patients included in the study , gitients were male and
14 patients were female. 25% were in the 30 toetiyage group, 48.3% were
in the 41 to 50 years age group and 26.7% weréeanabove 50 years age
group. The median age group was 45.2 years. O60 gjatients, 33.3% had

no ascites, 41.7% had mild ascites and 25%édrask ascites.

In the study population 51.7% patients had no emalgpathy, 21.7%

patients had grade 1 hepatic encephalopathy, 16.li%l grade
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2 encephalopathy, 8.3% patients had grade 3 enlogaity. The grading was

done according to the West Haven criteria.

The proportion of patients in Child Pugh class Arav&1.7%, class B

were 33.3% and class C were 55%.

It was observed that as the degree of ascitesasese the values of
serum free T3 tend to decrease and become lessethtd normal. The levels
of serum free T4 also shows a decreasing trend th@hncrease in degree of
ascites. However the levels of free T4 tends taararm the low normal range.
Serum TSH tends to increases as the degree otfasedrsens but tends to

remain in the high normal range.

As far as the encephalopathy is concerned, thars&filevels shows a
declining trend and tends to remain below the nbmaage as the degree of
encephalopathy worsens. The levels of free T4 &id Tend to remain within
the normal range with levels of free T4 approachanpw normal level and
levels of TSH reaching a high normal level with seming degrees of hepatic

encephalopathy.

In case of hyperbilirubinemia the levels of fre8 @ecreases with
increase in the serum bilirubin and falls below tloemal, whereas the levels

of free T4 and TSH tends to remain normal.
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As the hypoalbuminemia worsens the level of sermga T3 falls below
the normal, whereas the level of free T4 and TShtdeto remain fairly
normal. As the coagulopathy in the study populati@mnsens (measured by the
INR) the levels of free T3 falls well below the nmal level, with normal levels

of T4 and TSH.

Person correlation was calculated to determineddggee of correlation
between the levels of free t3 and variables inCRiigh score and to analyse

the statistical significance.

The pearson correlation between Free T3 and seiluobin was found
to be - 0.777 with a p value of <0.01. The pearsamelation for INR and free
T3 was found to be -0.825 with a p value <0.0Imikirly the pearson
correlation was found to be -0.840 for serum albummnd free T3 with a p

value of <0.01.

Finally the pearson correlation was applied for tbgal Child Pugh
scores and serum free T3 levels which was -0.964 avp value of <0.01. The
statistical analysis of the data shows that a Saamt association exists
between the Child Pugh score and free T3 leveteanserum of patients with

decompensated chronic liver dised$e>?*3

This goes in line with the findings of the studybpshed in june 2013
from Asian Institute of Gastroenterology, which veasetrospective study with
one group of 310 cirrhotics (211 males and 99 fes)abetween age 20 to 80

years and another group of healthy subjects aged 20 years (145 males and
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105 females). The thyroid hormone levels were da@teed and possible
relation between hypothyroidism and liver cirrhosias looked for. After the
analysis of their study results, it was found ttiathotics had low levels of T3
with normal levels of T4 and TSH. The levels ofeff@ concentration seemed
to have a good correlation with the state of th@wic liver disease and it also

estimated the progress of liver disease.

Another study by Doctor Sudhir Kumar et al whichradled 102
patients with cirrhosis (73 males and 29 femalesalysed the thyroid
abnormalities in chronic liver disease. The studyiatuded that lower T3
levels were associated with more severe liver ynjand thyroid function
testing should be carried out in all patients vaifthosis to assess the severity

and determine the progno$fs.

A Study by Doctor Sandeep Kharb et al publisheththan Journal of
Endocrinology and Metabolism analysed the thyraid gonadal dysfunction
in patients with liver disease revealed signifibaidw T3 levels compared to

the controls’

The value of serum T3 falls below the normal ramgel decreases
proportionately as the Child Pugh score increasess validating the role of
measuring serum free T3 levels in patients witloothwr liver disease and using
it to assess prognosis with various levels of dgmameation (as evidenced by

worsening Child Pugh scores).
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CONCLUSION



CONCLUSION

. The mean age of patients admitted with decompethsateonic liver
disease in the study population 45.2 years.

. More than half of the patients belonged to Chilgralass C.

. Serum free T3 levels were found to have significemtrelation with
levels of albumin, bilirubin, INR in the study pdation.

. Serum free T3 levels had a significant correlatigth the Child Pugh
score thus validating the use of measuring serem T3 levels to assess
the disease prognosis in patients with decompesseieonic liver

disease.
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LIMITATIONS



LIMITATIONS

It is a single centred study. We need multicensiady involving
patients of different geographical areas to halieteer analysis.

. Liver biopsy/elastography was not done to confitme tiagnosis of
cirrhosis.

. Detailed thyroid profile with measurement of reweiis3, thyroglobulin
were not carried out.

. Itis a cross sectional study, hence it cannotsassfiether improvement
of liver function with treatment is associated wéh improvement in

thyroid profile and serum free T3 levels.
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ANNEXURES



A STUDY ON THYROID FUNCTION TESTS IN DECOMPENSATED
LIVER DISEASE AND IMPLICATON OF FREE T3 AS A

PROGNOSTIC INDICATOR

PROFORMA

NAME

AGE

SEX

IP NO

SYMPTOMS

FEVER

YELLOWISH DISCOLORATION OF EYES

ITCHING

H/S/O HYPO OR HYPER THYROIDISM (IF ANY)

ABDOMINAL DISTENTION

VOMITING BLOOD/PASSING BLACK TARRY STOOLS

ALTERED SENSORIUM
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PAST HISTORY

K/C OF CAD/ CKD/ THYROID DYSFUNCTION

PERSONAL HISTORY

SMOKING OR ALCOHOL INTAKE.

GENERAL EXAMINATION

ASSESMENT OF LEVEL OF CONSCIOUNESS

ORIENTATION

MARKERS OF LIVER CELL FAILURE (IF ANY)

SYSTEMIC EXAMINATION

EXAMINATION OF UPPER GI TRACT

INSPECTION OF ABDOMEN

PALPATION OF ABDOMEN

PERCUSSION OF ABDOMEN

AUSCULTATION OF ABDOMEN

CVS

RS

CNS
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INVESTIGATIONS

CBC

RFT

LFT

URINE R/E

PT/APTT/INR

VIRAL MARKERS

THYROID FUNCTION TESTS

CHILD PUGH SCORE

USG ABDOMEN

PORTAL VENOUS DOPPLER
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DECOMPENSATED LIVER DISEASE AND IMPLICATION OF
SERUM FT3 AS A PROGNOSTIC INDICATOR..” among patients
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50 38 MALE 6.1 2.1 1.68 MILD GRADE 1 11 C 1.54 1.32 2.883
51 42 MALE 34 31 1.22 ABSENT ABSENT 8 B 248 1.78 2.342
52 50 MALE 21 3.2 1.14 ABSENT ABSENT 7 B 3.12 2.06 2.221
53 44 MALE 7.3 21 1.78 MILD GRADE 2 12 C 1.22 1.02 3.889
o4 52 MALE 1.3 31 1.14 ABSENT ABSENT 6 A 3.46 2.18 2.226




55 47 MALE 11.2 1.8 2.05 TENSE GRADE 3 14 C 1.08 0.86 4.228
56 39 MALE 9.2 2.1 1.86 MILD GRADE 2 12 C 131 1.25 3.345
57 45 MALE 0.9 34 0.96 ABSENT ABSENT 6 A 3.33 2.08 1.897
58 48 FEMALE 1.5 2.8 1.28 ABSENT ABSENT 6 A 3.16 2.08 2.032
59 46 FEMALE 21 2.6 144 MILD GRADE 1 10 C 1.82 1.18 3.356
60 31 MALE 3.1 2.6 1.56 MILD ABSENT 10 C 2.02 1.76 2.456
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