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CIRRHOSIS AIN’T

WHAT IT USED TO BE



New School: 

Gradient of 

scarring

OLD SCHOOL – CIRRHOSIS VS NOT



THE CONSEQUENCES ….            

Varices

Ascites

Hepatic 
Encephalopathy

Sarcopenia



NM Leading 

Causes of 

Death, 2016

Deaths Rate*** State Rank* U.S. Rate**

1. Heart 

Disease
3,800 150.6 35th 165.5

2. Cancer 3,560 138.8 46th 155.8

3. Accidents 1,487 69.5 3rd 47.4

4. Chronic 

Lower 

Respiratory 

Disease

1,131 44.4 23rd (tie) 40.6

5. Stroke 885 35.5 32nd 37.3

6. Diabetes 678 27.2 5th 21.0

7. Alzheimer’s 

disease
583 23.5 39th 30.3

8. Chronic 

Liver 

Disease/Cirrho

sis

572 24.9 1st 10.7

9. Suicide 471 22.5 4th 13.5

10. 

Flu/Pneumonia
353 14.6 17th 13.5

WE’RE # 1!!

https://www.cdc.gov/nchs/pressroom/sosmap/heart_disease_mortality/heart_disease.htm
https://www.cdc.gov/nchs/pressroom/sosmap/cancer_mortality/cancer.htm
https://www.cdc.gov/nchs/pressroom/sosmap/accident_mortality/accident.htm
https://www.cdc.gov/nchs/pressroom/sosmap/lung_disease_mortality/lung_disease.htm
https://www.cdc.gov/nchs/pressroom/sosmap/stroke_mortality/stroke.htm
https://www.cdc.gov/nchs/pressroom/sosmap/diabetes_mortality/diabetes.htm
https://www.cdc.gov/nchs/pressroom/sosmap/alzheimers_mortality/alzheimers_disease.htm
https://www.cdc.gov/nchs/pressroom/sosmap/liver_disease.htm
https://www.cdc.gov/nchs/pressroom/sosmap/suicide-mortality/suicide.htm
https://www.cdc.gov/nchs/pressroom/sosmap/flu_pneumonia_mortality/flu_pneumonia.htm


6040 80 100 120 140 160

0

40

60

80

20

200

100

Months

Probability of 

survival

All patients 

with cirrhosis

Decompensated 

cirrhosis

180

Decompensation Shortens Survival

Gines et. al., Hepatology 1987;7:122

Median survival
~ 9 years

Median survival
~ 1.6 years

S U R V I V A L  T I M E S  I N  C I R R H O S I S



NEW SCHOOL: LIVER 

FIBROSIS IS A GRADIENT



H I S T O L O G I C A L  I M A G E  O F  C I R R H O S I S

Fibrosis

Regenerative 
nodule



CLASSIC LOBULE











P A T H O G E N E S I S  O F  L I V E R  F I B R O S I S

Alterations in Microvasculature in Cirrhosis

• Activation of stellate cells

• Collagen deposition in space of Disse

• Constriction of sinusoids

• Defenestration of sinusoids



The gradient 

of scarring 

begets a 

gradient of 

pressure…



THE BADNESS IS IN THE PRESSURE

Normal Portal-venous Gradient

- less than 5 mm Hg

Complications of liver Disease

- being with gradient > 10 mm 



PORTAL VENOUS GRADIENT



THE POWER OF THE GRADIENT



Vascular resistance in the liver 

leads to backpressure in 

predictable places…

PORTAL HTN





HCC

Primary 
Care 
Provider



HEPATOCELLULAR CARCINOMA

Increased more than 3X  in last 20-30 years
 J Clin Gastro 2013 47:S2-S6

HCC is cured only in patients identified in early stage disease
 NEJM 2011 365: 1118-1127

Without treatment 5 year survival is less than 15%
 Gastroenterology 2008 134: 1752-1763

Hence American, European and Asian Guidelines recommend screening 
for HCC in patients at risk….citing the one Chinese RCT….



1) Small treatable HCCs represent less 

than 20% without surveillance, > 70% 

with surveillance AC Chan et al Ann Surg 2008;247:666

2) Survival rates have increased 

consistently with surveillance, 

seemingly due to higher proportion of 

treatable disease GuiuB et al Clin Gastro Hepatol 2010; 

8:986; Anderson KL et al Clin Gastroenterol Hepatol 2008; 6:1418;

3) Patients identified  as candidates for  

and provided loco-regional therapy live 

longer than those who do not. Llovet JM et al 

Hepatology 2003; 37:429

Fuggedabout it…

Patients  no longer allow 

themselves to be 

randomized

Poustchi H et al Hepatology 

2011;54:1998

Impact on overall HCC 

survival hard to define 

when screening rates are 

only 20-30%  HB El-Serag et al J of 

Hepatology 2006; 44:158;   JA Davila et al  

Hepatology 2010;52:132

IF YOU ARE WAITING 

FOR BETTER DATA…



HOW ARE WE DOING AT HCC SCREENING? –
10,695  VETERANS WITH HCC    BETWEEN 2004 AND 2011

J of Hepatology 2016 65:1148

US: less than 

20% of HCC 

found by 

screening 
Hepatology 2010 

52:132



HCC AND RISK FACTORS – OTHER CAUSES

HCC incidence

Stage IV PBC         3-5%/yr

Cirrhotic    Hemochromatosis    
1.5%

Alpha1AT cirrhosis     1.5%

Cryptogenic cirrhosis  1.5%

Alcoholic Cirrhosis      ? 2%

NASH Cirrhosis          ? 2%

Wilson’s Dz Cirrhosis   ?

Multipliers

Family History

Alcohol

There are reasons other than HCC 

to drive an interest in the dx of 

cirrhosis – risks of hemorrhage 

and HE and unappreciated 

surgical risks….



FIG. 2

Kaplan–Meier curves of (a) survival; (b) the 
development of hepatocellular carcinoma; (c) 
the development of low serum sodium 
(<130 mEq/l) according to hepatic venous 
pressure gradient (HVPG) above or below 
15 mmHg.
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Hepatic venous pressure gradient can predict the development 
of hepatocellular carcinoma and hyponatremia in 
decompensated alcoholic cirrhosis

Kim, Moon Young; Baik, Soon Koo; Yea, Chang Jin; Lee, Il Young; 
Kim, Hye Jung; Park, Kyong Won; Kim, Hearn Kook; Suk, Ki Tae; 
Kim, Jae Woo; Kim, Hyun Soo; Kwon, Sang Ok; Cha, Seung 
Hwan; Kim, Young Ju; Koh, Sang Baek; Chang, Sei Jin

European Journal of Gastroenterology & 
Hepatology21(11):1241-1246, November 2009.

doi: 10.1097/MEG.0b013e32832a21c1

https://journals.lww.com/eurojgh/Fulltext/2009/11000/Hepatic_venous_pressure_gradient_can_predict_the.2.aspx


GUIDELINES

American and European Association for the Study of Liver Disease 
Guidelines are readily available re evaluation and treatment of 
Ascites, SBP, Liver Failure, Hep B, Hep C, Wilson’s Disease, 
Hemachromatosis, Autoimmune Hepatitis, Alcoholic Hepatitis, Variceal 
Bleeding, Vascular Disease of the Liver, Liver Transplantation, HCC 
among others……(and advocate HCC screening)

 www.aasld.org www.easl.eu

……but none on identifying Cirrhosis….

http://www.aasld.org/
http://www.easl.eu/


SO IF FOLLOWING GUIDELINES HAS MERIT…

We need to be better at recognizing the patient at risk…..

Dr Robert Saundby M.D. Edin in BMJ 6/26/1886:
 Alcoholic

 Cardiac

 Biliary

 Syphilitic

 Tubercular

 Malarial

 Scarlatinal

Diagnosis by Autopsy



ADVANCED CIRRHOSIS IS EASY

How do we find 

the EARLY 

cases….



BROADLY SPEAKING



CIRRHOSIS SUGGESTED BY

Abnormalities of INR, Bilirubin & Albumin

Physical/Imaging findings of Portal Htn

Risk factors for known liver diseases

 Metabolic - ? Family history

 Viral – exposure?

 NAFLD - habitus



Child-Turcotte-Pugh (CTP) Score

Child A: 5-6 pts     Child B: 7-9 pts    Child C: 10-15 pts

Points

1 2 3

Encephalopathy None Grade 1-2 Grade 3-4

(precipitant) (chronic)

Ascites None Mild Moderate

Bilirub <2 2-3 >3

Albumin >3.5 2.8-3.5 <2.8

PT (seconds prolonged) <4 4-6 >6
or INR <1.7 1.7-2.3 >2.3

C H I L D - T U R C O T T E - P U G H  ( C T P )  S C O R E



The LFTs with prognostic power 

are Bilirubin, Albumin and INR



SURVIVAL AND MELD SCORE

3 Month Mortality :

MELD score > 40 : 71.3% mortality

MELD score 30–39 : 52.6% mortality

MELD score 20–29 : 19.6% mortality

MELD score 10–19 : 6.0% mortality

MELD score < 9 : 1.9% mortality

INR BILI (Creat

Na+)



HOW DO YOU FIND EARLY CIRRHOSIS?

Lab?

Signs

Elevated transaminases - 7.9% 
 Of these, 10-15% cirrhotic Am J Gas 2003 98:960

(Elevated liver enzymes, approached 
by lab tests alone roughly 500$ for 
50% yield) J of Hepatology 2017 66:313

SINGLE MOST USEFUL LAB TEST –
PLATELETS < 160 (LR 6.3) ; Albumin 
<3.5; elevated INR ( LR 4-5)

Likelihood Ratio >4 for distended 
abd veins, encephalopathy, ascites 
and spider nevi JAMA 2012 307:832



WHAT ELSE CHANGES PRE-TEST PROBABILITIES?

Risk factors for chronic liver 
disease

DM – LR  2.8

History of obesity

Family history of liver disease

1945-1965 cohort

Sex Drugs & Rock and Roll



THE LURKING CIRRHOTIC….

Right Birth Cohort – but Hep C Neg…

Obese

Used to drink

Ambiguous family history

A liver test abnormality now and then over the years…..

Platelets between 140 and 160…..

 MUST image that patient.



IMAGING EVIDENCE OF CIRRHOSIS

ABDOMINAL US

 Liver morphology

 Liver Density

 Para-umbilical veins

 Portal vein dilation

 Ascites

 Splenomegaly

Cross-sectional imaging – same 
as US plus

 Collaterals/varices

 Portal thrombosis



SUSPICION/LAB/IMAGING – BINGO!

Diagnosis!

Transplant Potential

HCC Screening

Variceal Screening

Treatable liver disease:

 Nash

 Ash

 Hep B

 Hep C

 Hemochromatosis & Wilson’s Disease

 PBC and PSC

 Family implications…

Address comorbidities

Potential Cure

(Depending on gradient…)



Recognizing Cirrhosis NEJM 8/25/2016







ABNORMAL “LFT”S IN FATTY LIVER





THE IMPACT OF SCREENING-DERIVED HCC IDENTIFICATION
Surveillance meant stat. sig. increase in 

likelihood of early stage diagnosis and 

access to potentially curative Rx with 

overall 1/3 reduction in Mortality Risk

Benefit mediated by stage migration and Rx 

persisted after adjustment for lead-time and length-

time bias…



Fig. 3 
Representation of proposed multistate models for the clinical course of cirrhosis. Left side Multistate model proposed by a prospective cohort 

study. Right side More comprehensive model including earlier and later disease states

https://media.springernature.com/original/springer-static/image/art:10.1007/s12072-017-9808-z/MediaObjects/12072_2017_9808_Fig3_HTML.gif
https://media.springernature.com/original/springer-static/image/art:10.1007/s12072-017-9808-z/MediaObjects/12072_2017_9808_Fig3_HTML.gif


HCC AND HEP C
Incidence in Hep C cirrhosis 3-
5%/yr Gastro 2004 127:S35

Infection to HCC – 17 to 34 
years Hepatology 2002 36:S74

Interferon Rx did not affect 
HCC rate with advanced 
fibrosis NEJM 2008 359:2429; Gastro 2011 140: 

1990

Recent  meta-analysis of 
25,000+ patients suggests 
HCC rate 1.5% with SVR, 
6.2% without - but using IF 
Rx Ann Int Med 2013 158:329

Bottom line: We are pretty good 
at finding and treating Hep C –
but the HCC risk remains…and 
the impact of DAAs on this risk 
may not be the same as the 
impact of Interferon…

El-Serag, H.B. and Mason, A.C. (1999) Rising incidence of 

hepatocellular carcinoma in the United States. NEJM, 340:745




