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CIRRHOSIS – EPIDEMIOLOGY AND  
UNDERRECOGNITION
Cirrhosis has become the focus of greater attention in recent 
years largely because of the increasing prevalence of 2 of its 
most common causes: chronic viral hepatitis and steatohep-
atitis (a subset of nonalcoholic fatty liver disease [NAFLD]).1 
Cirrhosis is the result of progressive destruction and regen-
eration of the liver parenchyma due to chronic liver disease 
(CLD). Cirrhosis may be more common than previously 
thought, with an estimated prevalence of 0.27% in adults in 
the United States, according to data from the National Health 
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When patients become symptomatic, it is often too late to 
reverse the clinical course. For these reasons and to facilitate 
early intervention, PCPs are encouraged to identify patients at 
risk for cirrhosis and to be vigilant for subtle signs and symp-
toms so that a diagnosis can be made before the development 
of serious complications, such as hepatocellular carcinoma 
or esophageal and gastric varices.1 Subtle signs and symp-
toms include abdominal swelling, elevated ALT or aspartate 
aminotransferase (AST)/ALT ratio, platelet count <150,000/L, 
elevated alkaline phosphatase, bilirubin >1.1 mg/dL, serum 
albumin <2.5 g/dL, and prothrombin time <100%. 

Risk factors for cirrhosis in the patient’s medical history 
merit attention. These include body mass index (BMI), pres-
ence of diabetes mellitus or hyperlipidemia, other autoim-
mune disease, family history of liver disease, sexual orienta-
tion, history of intravenous drug abuse (even in the remote 
past), history of blood transfusion in the remote past, and 
history of significant alcohol use (even in the past).

Measurement of the serum ammonia level is generally 
to be avoided, since it is rarely helpful for diagnosis or assess-
ment of treatment response. Thrombocytopenia (platelet 
count <150 x 109/L) is often an incidental finding on routine 
laboratory testing, but it is often indicative of portal hyperten-
sion and cirrhosis, even in the absence of an abnormal liver 
panel.8 In a study of 223 patients with low platelets, liver dis-
ease was the cause in 92 (42%), including 19 with no or mild 
abnormalities in the liver panel.8 Elevation of serum pro-
thrombin time or International Normalized Ratio (INR) may 
indicate hypoalbuminemia or a decreased ability of the liver 
to synthesize clotting factors. However, these are uncommon 
findings in compensated cirrhosis.

Given the high disease burden of NAFLD in patients 
with metabolic syndrome or diabetes, obtaining a random 
ALT and AST in these patients may be reasonable, since up 
to 80% of patients with nonalcoholic steatohepatitis (NASH; 
the subset of NAFLD patients most likely to develop cirrhosis 
or hepatocellular carcinoma) may be identified based on ele-
vated transaminases.4 Alkaline phosphatase and/or gamma-
glutamyltransferase may be mildly elevated, but bilirubin 
typically remains normal unless advanced disease is pres-
ent. It is important to keep in mind that normal liver function 
tests (LFTs) do not rule out cirrhosis.

Other patients in whom CLD should be suspected 
despite a normal liver panel are those with “CLD stigmata” 
(ie, vascular spiders, palmar erythema, and muscle wasting).7 
A palpable left liver lobe, hepatomegaly, and splenomegaly 
may also be suggestive of cirrhosis.

Liver biopsy is the gold standard for diagnosing and 
staging liver fibrosis but has several limitations: invasiveness, 
cost, poor patient acceptance, and risk of complications.7 
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and Nutrition Examination Survey (NHANES).2 The 2-year 
mortality rate is estimated to be 26.4%.2 Surprisingly, 69% of 
adults with cirrhosis assessed in NHANES reported they were 
unaware of having liver disease, highlighting the possibility of 
many undiagnosed cases of cirrhosis.

One of the largest risk groups for CLD are people with 
NAFLD, which afflicts approximately 30% to 40% of the popu-
lation and is projected to become the single most common 
indication for liver transplantation in the United States over the 
next 2 decades.3,4 However, the results of a 2013 survey suggest 
that the importance of NAFLD appears to be under-recognized 
among primary care providers (PCPs).3 The survey results 
showed that less than half of PCPs screened patients with dia-
betes and obesity for NAFLD and only one-quarter of PCPs 
referred patients with NAFLD to a hepatologist for evaluation.

This underdiagnosis of cirrhosis may be compounded 
by the use of liver function enzyme blood tests as the basis 
for current strategies to identify liver disease in the general 
population, even though they are nonspecific markers of liver 
injury and may be normal in patients with significant liver dis-
ease.5  One study of 504 patients with risk factors for cirrhosis 
showed that 72% of patients with elevated liver stiffness (ie, 
diminished elastic property of liver tissue), 60% (12 of 20) with 
liver fibrosis on biopsy, and 91% (10 of 11) diagnosed with cir-
rhosis had a normal alanine aminotransferase (ALT).5

In addition, the general absence of symptoms in early 
stages of liver disease often delays diagnosis.5 Compensated 
cirrhosis is defined by the development of clinically evident 
complications of liver disease (eg, esophageal varices, ascites, 
jaundice, spontaneous bacterial peritonitis, hepatic enceph-
alopathy, portal hypertension, hepatocellular carcinoma). 
Patients with compensated cirrhosis do not have symptoms 
related to their cirrhosis and are often not recognized until 
these complications manifest. At that point, median survival 
for decompensated cirrhosis is reduced drastically (<2 years 
vs >12 years for compensated cirrhosis).6,7

Because PCPs are the first medical contact for the major-
ity of patients, they can play a key role in identifying patients 
who are at risk for, or who have symptoms due to, CLD. They 
can also collaborate with the specialist in managing and pre-
venting cirrhosis-related complications, such as screening 
for hepatocellular carcinoma, which is vital, as early detec-
tion is associated with a high rate of cure.

CLINICAL PEARLS FOR DETECTING CIRRHOSIS 
The clinical presentation of patients with cirrhosis, even 
those with severe disease, is often asymptomatic, with a com-
pletely normal or only mildly abnormal liver panel.  Moreover, 
patients can have cirrhosis and feel well early in the course 
of the disease, although their quality of life may be affected. 
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Several noninvasive imaging and laboratory-based tests 
for diagnosis and staging of fibrosis have been developed, 
including elastography techniques, which measure mechan-
ical property (stiffness) of liver. Ultrasound, computed 
tomography, and magnetic resonance imaging have been 
applied with varying degrees of success.7 Fibrosis can also be 
detected using noninvasive scoring systems that utilize dif-
ferent combination of serum surrogate markers for liver dis-
ease, eg, Fibrosis-4 (FIB-4) index, AST-to-platelet ratio index 
(APRI), and the BMI, AST/ALT ratio, diabetes (BARD) score.9

Patients diagnosed with cirrhosis should undergo liver 
cancer screening semiannually with liver imaging using 
ultrasound.10 In addition, endoscopy should be performed. If 
moderate to large varices are present, a non-cardioselective 
beta-blocker is indicated to prevent variceal bleeding; the 
patient also should be instructed to avoid aspirin and non-
steroidal anti-inflammatory drugs.11 Protein intake generally 
is limited to 1 g/kg of body weight.

DETECTING HEPATIC ENCEPHALOPATHY
Hepatic encephalopathy (HE) is a common and major com-
plication of cirrhosis that impacts quality of life, increases the 
risk of accidents, and is associated with significant morbid-
ity and mortality.12 Hepatic encephalopathy encompasses a 
spectrum of cognitive and motor abnormalities that range 
from minimal deficits, detected only with psychometric or 
neuropsychological tests and possibly subtle personality 
changes reported by caregivers (covert HE [CHE]), to pro-
gressively greater disturbances in cognition and motor dys-
function (overt HE [OHE]), to coma (TABLE).13

The neuronal dysfunction of HE is due to hyperam-
monemia, which is a consequence of impaired metabolic 

capacity of the urea cycle in the liver and intra- and extra-
hepatic portosystemic shunting of blood related to portal 
hypertension.14,15

The number of hospitalizations associated with a diag-
nosis of HE has increased approximately 10% annually, with 
more than 610,000 hospital discharges for patients with HE 
in 2014.16 In one study, an estimated 50% of cirrhotic patients 
had underlying CHE, and 30% developed an episode of OHE 
over 13 months.17 Once OHE occurs, patients have a 40% risk 
for recurrence within 1 year despite standard treatment with 
lactulose.13 OHE is associated with diminished survival (40%-
50% at 1 year and approximately 20% at 3 years).14,18,19

Symptoms of HE, graded by the West Haven Criteria 
(WHC), are relatively nonspecific (TABLE), making a defini-
tive diagnosis of HE challenging. Consequently, HE remains 
a diagnosis of exclusion.20 The patient history should focus on 
changes in cognition, behavior, sleep patterns, work perfor-
mance, and driving performance. A caregiver may be able to 
provide history to assist a PCP in detecting changes. A physi-
cal examination should evaluate patients for the presence of 
stigmata of cirrhosis and asterixis. Other causes of encepha-
lopathy should be excluded (eg, electrolyte disturbances, 
hypoglycemia, uremia, sepsis, thyroid dysfunction). Obtain-
ing ammonia levels is generally not recommended, given the 
limited utility of a single value in the diagnosis of HE and the 
nonspecificity of elevated ammonia levels for HE.14

PCPs play an important role in identifying the condition 
because they will often see the patients when HE is in its early 
stages, and its neuropsychiatric manifestations are subtle. As 
PCPs are also likely to see patients more frequently and over 
a longer span of time than specialists, they are more likely to 
recognize these subtle changes.21

 TABLE  Clinical description of hepatic encephalopathy based on West Haven Criteria13

WHC including 
MHE

 
ISHEN

 
Description

Unimpaired No encephalopathy at all, no history of hepatic encephalopathy

Minimal

Covert

Psychometric or neuropsychological alterations of tests exploring psychomotor speed/
executive functions or neurophysiological alterations without clinical evidence of mental 
change

Grade I Trivial lack of awareness, euphoria or anxiety, shortened attention span, impairment of 
addition or subtraction, altered sleep rhythm

Grade II

Overt

Lethargy or apathy, disorientation for time, obvious personality change, inappropriate 
behavior, dyspraxia, asterixis

Grade III Somnolence to semi-stupor, responsiveness to stimuli, confusion, gross disorientation, 
bizarre behavior

Grade IV Coma

Abbreviations: ISHEN, International Society for Hepatic Encephalopathy and Nitrogen Metabolism; MHE, minimal hepatic encephalopathy; WHC, West Haven Criteria.

Adapted from: Vilstrup H, Amodio P, Bajaj J, et al. Hepatology. 2014;60(2):715-735, p. 719, Table 2.
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Given the poor prognosis associated with the develop-
ment of OHE, prompt detection, workup, and referral are 
vital to allow for early initiation of appropriate management 
(FIGURE).18 The most important step in the management of 
HE is identification and treatment of precipitating factors (eg, 
infections, gastrointestinal [GI] bleeding, overdiuresis, vom-
iting/diarrhea, electrolyte disorder, constipation).20 Medi-
cations used to treat HE are primarily directed at reducing 
serum ammonia levels. 

GUT MICROBIOME IMPLICATIONS FOR THE 
TREATMENT OF HEPATIC ENCEPHALOPATHY 
The pharmacologic basis for some of the treatments for HE is 
supported by a growing body of evidence regarding the inter-
actions between the gut microbiome and its human host. 
The human microbiome is the collective genome (ie, genetic 
material) of the more than a thousand microorganisms liv-
ing in association with the human body, the vast majority of 
which reside in the distal gut.22,23 This ecological system inter-
acts with internal and external factors to help maintain over-
all health of the individual.24 Much of our current knowledge 
in this area comes from the Human Microbiome Project and 
Human Gut Microbiome Initiative—programs focused on 
identifying and characterizing gut microorganisms found in 
healthy and diseased humans. 22,23

In selected conditions, including inflammatory bowel 
diseases, NAFLD, obesity, type 2 diabetes mellitus, and cir-
rhosis, changes in the composition of the gut microbiota 
and proinflammatory activities are thought to contribute to 
disease pathophysiology.22 The altered gut microbiota (dys-
biosis) associated with cirrhosis contributes to hyperam-
monemia and a systemic pro-inflammatory milieu that can 
potentiate neuroinflammation, brain edema, and neuronal 
dysfunction.25 With the progression of cirrhosis, it is hypoth-
esized that the hyperammonemia and the pro-inflammatory 
potentiation occur via the relative reduction in autochtho-
nous (indigenous) commensal organisms and the increase 
in microbes such as Enterobacteriaceae and Streptococca-
ceae, which can produce endotoxin and ammonia through 
their urease activity, respectively.25 While knowledge is evolv-
ing regarding various other mechanisms that may contrib-
ute to dysbiosis and its functional consequences for liver 
disease, our current understanding helps inform treatment 
approaches for hepatic encephalopathy.26

TREATMENT OPTIONS FOR HEPATIC  
ENCEPHALOPATHY
Probiotics
Probiotics are live, nonpathogenic microbiologic dietary sup-
plements that alter the intestinal microflora environment. A 

2016 meta-analysis of probiotics for management of CHE or 
OHE included 14 trials and 1152 patients.27 Probiotics had no 
impact on the overall mortality compared to either lactulose 
or no treatment/placebo. When probiotics were compared to 
no treatment/placebo, they were associated with significant 
improvement in minimal HE (MHE) (odds ratio [OR], 3.91; 
95% confidence interval [CI], 2.25-6.80; P<.00001), decreased 
hospitalization rates (OR, 0.53; 95% CI, 0.33-0.86; P=.01) and 
decreased progression to OHE (OR, 0.40; 95% CI, 0.26-0.60; 
P<.0001). Compared to lactulose, however, probiotics did not 
show a significant difference in any of these outcomes.

Although the mechanisms of HE improvement remain 
somewhat uncertain, probiotics may act by decreasing colo-
nization by pathogenic bacteria, blocking epithelial attach-
ment, decreasing the production and absorption of ammo-
nia, and altering gut permeability.28

A 2011 Cochrane review of probiotics for patients with 
HE included 7 trials and 550 patients.29 Compared to no 
treatment, probiotics were associated with reduced plasma 
ammonia levels but no significant differences in all-cause 
mortality, recovery from HE, adverse events, quality of life, 
or change of/withdrawal from treatment. Compared to lactu-
lose, probiotics were associated with no differences in lack of 
recovery, adverse events, change of/withdrawal from treat-
ment, plasma ammonia concentration, or change in plasma 
ammonia concentration.29 For these reasons and because of 
the wide variability in the content of probiotics, probiotics are 
not currently recommended as treatment for HE.

DIETARY MODIFICATION
Protein calorie malnutrition is a common occurrence in 
patients with HE and is associated with poor prognosis.18 
Contributors include frequent body fluid removal via para-
centesis, anemia from GI bleeding, and low-protein diets 
(previously recommended based on the presumption that 
they led to reduced ammonia production).14,18

Maintaining adequate protein intake is essential to pre-
vent muscle wasting, as skeletal muscle is the next largest site 
of ammonia metabolism after the liver.18 For patients with 
HE, the International Society for Hepatic Encephalopathy 
and Nitrogen Metabolism (ISHEN) recommends that the 
daily energy intake should be 35 to 40 kcal/kg ideal body 
weight with daily protein intake of 1.2 to 1.5 g/kg ideal body 
weight.30 Meals should be small and evenly distributed during 
the day, with a late-night snack of complex carbohydrates to 
help minimize protein utilization. Patients should be encour-
aged to adhere to diets rich in vegetable and dairy protein. 
Branched-chain amino acid supplements may be of value in 
patients intolerant of dairy protein. Increasing dietary fiber 
may also be beneficial.30
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LACTULOSE
Nonabsorbable disaccharides, primarily lactulose, have been 
the mainstay of treatment for HE.13 Lactulose is degraded by 
microbiota in the colon to short-chain organic acids, result-
ing in an acidic environment and an osmotic gradient in 
the intestinal lumen.17 The acidic environment is thought to 
reduce ammonia-producing bacteria and to convert ammo-
nia to nonabsorbable ammonium. The laxative effect results 
in intestinal cleansing via removal of excess fecal nitrogen.17

Lactulose is usually initiated with an oral dose of 30 mL 
to 45 mL every 1 to 2 hours to produce at least 2 soft bowel 
movements per day; it is then titrated to a goal of 2 to 3 soft 
bowel movements a day.31 Common adverse events  of lactu-
lose include flatulence, abdominal discomfort, and diarrhea.17 

Lactulose has demonstrated variable efficacy in trials 
(mostly small and underpowered) of patients with HE, but a 
recent Cochrane review including 38 trials and 1828 patients 
determined that nonabsorbable disaccharides may be 
associated with beneficial effects on clinically relevant out-
comes compared to placebo/no intervention.32 These effects 

included mortality (relative risk [RR], 0.59; 95% CI 0.40-0.87) 
and reduction of serious complications associated with the 
underlying liver disease (liver failure, hepatorenal syndrome, 
and variceal bleeding; RR, 0.47; 95% CI, 0.36-0.60).32

ANTIBIOTICS
The rationale for using antibiotics for cirrhosis is to dimin-
ish deaminating enteric bacteria, thus decreasing the pro-
duction and absorption of ammonia and endotoxins.33 
Neomycin and metronidazole have been used for the treat-
ment of OHE, but limited efficacy and adverse events limit 
their use.13 Rifaximin is another antibiotic approved by the 
US Food and Drug Administration for reducing the risk of 
OHE recurrence in adults. Rifaximin is a poorly absorbed 
oral antibiotic with a broad spectrum of activity against 
Gram-positive and Gram-negative bacteria and anaerobic 
enteric bacteria that inhibits bacterial protein synthesis.33 
The 2014 guidelines issued by the American Association for 
the Study of Liver Diseases/European Association for the 
Study of the Liver recommend the addition of rifaximin for  

 FIGURE  Evaluation and management of hepatic encephalopathy18

Clinical cognitive impairment No clinical symptoms

Treat diagnosis Identify precipitating factors. 
Classify grade using WHC

Continue regular  
follow-up

MHE evaluation

-PHES

-Neurophysiology

Consider trial of 
treatment and  

monitor for OHE

Dietary changes; initiate 
combination lactulose  

and rifaximin

Continue 
secondary 
prophylaxis

CT to evaluate 
for spontaneous 

splenorenal shunt

Cirrhotic patient

Alternative diagnosis? Poor quality of life or cognitive 
compaints by patient or caregiver?

Normal results

Abnormal results

NoYes
No Yes

Grade I-II      Grade III-IV

Dietary changes, initiate 
lactulose or rifaximin

Improvement?
Improvement?

Yes No
No

Yes

Abbreviations: CT, computed tomography; MHE, minimal hepatic encephalopathy; OHE, overt hepatic encephalopathy; PHES, Psychometric Hepatic Encephalopathy 
Score; WHC, West Haven Criteria.

Adapted from: Suraweera D, Sundaram V, Saab S. Gut Liver. 2016;10(4):509-519 under the terms of the Creative Commons Attribution Non-Commercial License (http://
creativecommons.org/licenses/by-nc/4.0).
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prevention of OHE recurrence in patients who have experi-
enced ≥1 bouts of OHE while on lactulose treatment.13

In a phase 3 trial to assess the efficacy of rifaximin for 
prevention of HE in high-risk patients, 299 patients in remis-
sion from recurrent HE were randomized to receive placebo 
or rifaximin 550 mg twice daily for 6 months.34 Rifaximin sig-
nificantly reduced the risk of another HE episode (hazard 
ratio [HR], 0.42; 95% CI, 0.28-0.64; P<.001), and of hospital-
ization involving HE (HR, 0.50; 95% CI, 0.29-0.87; P=.01).34 
More than 90% of patients in each treatment group received 
concomitant lactulose therapy, and the adverse event rate 
was similar between placebo and rifaximin groups.

Although rifaximin is not currently approved for treat-
ment of OHE, 14 of 19 trials included in a 2014 meta-analysis 
compared rifaximin to either placebo or active treatment 
(primarily lactulose or lactitol).35 Rifaximin increased the 
proportion of patients who recovered from OHE (RR, 0.59; 
95% CI, 0.46-0.76), reduced mortality (RR, 0.68; 95% CI, 0.48-
0.97), and had a beneficial effect on secondary prevention 
of OHE (RR, 1.32; 95% CI, 1.06-1.65). This latter benefit is 
important since readmission for HE is common. A study that 
assessed the combination of rifaximin plus lactulose vs lactu-
lose alone for the treatment of OHE showed the combination 
to be superior in terms of complete reversal of HE (76% vs 
50.8% of patients; P<.004), decreased mortality (primarily 
due to sepsis) (23.8% vs 49.1%; P<.05), and shorter hospital 
stay (5.8±3.4 vs 8.2±4.6 days; P=.001).36

CONCLUSION
Cirrhosis is more common than previously thought. Because 
the liver panel is often normal and the clinical presentation 
is often asymptomatic, detection of cirrhosis at its earliest 
stages is often missed in the primary care setting. Conse-
quently, PCPs are encouraged to identify patients at risk for 
cirrhosis and to be vigilant for subtle signs and symptoms 
before the development of serious complications, such 
as hepatic encephalopathy. Treatment has typically been 
directed at reducing serum ammonia levels. Our evolving 
knowledge about the pathophysiologic role of gut micro-
biota disturbances in liver disease, and specifically hepatic 
encephalopathy, has prompted the development and use of 
treatments aimed at manipulation of the gut microbiota. l
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