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Cirrhosis: Primary care approaches
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and lifestyle modifications

ABSTRACT

For patients with decompensated cirrhosis, health main-
tenance is critical to improve survival rates and prevent
adverse outcomes. We review the primary care manage-
ment of cirrhosis and its complications, such as esophageal
varices, hepatocellular carcinoma, and chemical or medi-
cation exposures. We also highlight specific immunizations
and lifestyle modifications to prevent decompensation,
and we summarize current screening guidelines.

KEY POINTS

The 2-year mortality rate for decompensated cirrhosis is

as high as 26.4%, and the 5-year rate is as high as 85%.

Factors independently associated with cirrhosis include
diabetes, alcohol abuse, hepatitis B virus, hepatitis C
virus, men who have sex with men, and older age.

Primary care clinicians are often the first to diagnose and

manage patients with liver cirrhosis.

doi:10.3949/ccjm.90a.21043

IRRHOSIS IS THE I2TH MOST COMMON
C cause of death worldwide and the eighth
highest cost-to-treat illness worldwide."? In
the United States, the prevalence of cirrho-
sis is 0.27%, corresponding to approximately
633,323 adults.’ There are few comprehensive
resources available that outline primary care
management of patients with liver cirrhosis.
Hence, this review discusses management in
the primary care setting, screening for compli-
cations, immunizations, exposure reduction,
and lifestyle modifications in patients with
liver cirrhosis.

Il DIAGNOSIS

Cirrhosis of the liver is both a pathologic
and clinical diagnosis. Pathologically, it is
defined as the histologic disruption of the
architecture of the liver owing to fibrous
replacement of normal liver tissue, and
leads to portal hypertension and end-stage
liver disease that is typically irreversible in
advanced stages.*’

Clinically, a patient is usually diagnosed
when presenting with decompensation, or
clinical decline, showing evidence of variceal
bleeding, renal failure, spontaneous bacterial
peritonitis, hepatic encephalopathy, or asci-
tes.* It is essential to recognize and diagnose
decompensated cirrhosis early, as it has a
high mortality rate without transplant, with
a 2-year mortality rate as high as 26.4%, and
5-year mortality as high as 85%.%*
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Social history
e Current smoker

Demographics
eSex: male

eRace: Asian American
and Pacific Islanders

¢ Excess alcohol consumption
eIntravenous drug use

eNot having a domestic
partner

eIncome < $20,000/year

*Men who have sex with men

N\ (o )

Medications
e Acetaminophen
* Anabolic steroids

/Medical history

eViral hepatitis (hepatitis B,
hepatitis C)

e Autoimmune hepatitis elsoniazid

e Hemochromatosis
*\WVilson disease

¢ Methotrexate

eSulfa drugs

e Diabetes mellitus eTetracyclines

*Metabolic syndrome * Antiseizure medications

¢ Alpha-1 antitrypsin deficiency

o Statins®
ePrimary biliary cholangitis « Amoxicillin-clavulanate
¢ Primary sclerosing cholangitis O
e Alcoholic liver disease
* Nonalcoholic fatty liver disease
e Congestive heart failure
e Chronic biliary disease
- U\l AN 2N J

Liver cirrhosis

Figure 1. Risk factors for development of liver cirrhosis.

3Newer studies have suggested possible benefit of statins in patients with cirrhosis.

®Opioids have been shown to be associated with increased readmission rates in patients with cirrhosis.

Il DIAGNOSTIC TESTING

Cirrhosis is often clinically asymptomatic and insidi-
ous in the initial stages. It has been reported that up to
20% of patients with hepatitis C virus infection may
develop cirrhosis before clinical signs are present.* As
many as 10% of patients with nonalcoholic steato-
hepatitis may develop cirrhosis with no clinical signs
or symptoms.* In asymptomatic patients, incidental
detection of elevated aminotransferases or imaging
suspicious for hepatic disease should stimulate further
workup to determine the likelihood of liver disease.’
This includes a thorough history to screen for cirrho-
sis risk factors, as described in Figure 1.5

In addition, laboratory tests to evaluate for liver
injury should be ordered for patients with a high
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Based on information in references 3-6.

suspicion of liver disease.” These tests include a com-
plete blood cell count (platelet count < 150 x 10°/L),
aspartate aminotransferase, alanine aminotransferase,
albumin, alkaline phosphatase, gamma-glutamyl trans-
ferase, total bilirubin, prothrombin time, and interna-
tional normalized ratio (INR) (Table 1).4°

Once the presence of liver disease is evident,
patients should undergo a complete evaluation to
determine disease course and potential etiology, as
these are essential prognostically. For instance, patients
with hepatitis C virus-induced cirrhosis have a lower
annual decompensation rate than those with hepati-
tis B virus, ie, 4% compared with 10%.* Patients with
alcohol-induced liver cirrhosis have higher decompen-
sation rates than patients with other forms of cirrhosis.’
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TABLE 1

Initial laboratory tests when evaluating for chronic liver disease

Laboratory test Function

Rationale

Complete blood cell count

Patients with liver disease are more prone to

May manifest as anemia

bleeding due to decrease production of liver

clotting factors

Often decreased platelet levels

Alanine aminotransferase (ALT)/
aspartate aminotransferase (AST)

AST is an enzyme found in the liver, heart,

muscle, and kidneys

ALT is an enzyme found in the liver

AST increased in the presence of liver injury

Elevated AST is less specific than ALT for liver
injury

Alkaline phosphatase is an enzyme often

produced by bile ducts, also produced by bone

Total bilirubin

Bilirubin, a breakdown product of heme, is

conjugated by the liver to allow for removal

from the body

Damage to the liver may result in inability to

process bilirubin

An enzyme found primarily in the liver

Can be used in elevated alkaline phosphatase to
determine if origin is hepatic or bone

Prothrombin time (PT)/international
normalized ratio (INR)

Measure amount and function of clotting factors Because clotting factors are produced by the

liver, PT and INR may be prolonged in patients
with liver disease

Interpreting results of aminotransferase testing
The American College of Gastroenterology rec-
ommends that if aminotransferases are elevated
during routine testing, additional laboratory testing
is required, including hepatitis B surface antigen,
hepatitis B core antibody, hepatitis B surface anti-
body, hepatitis C virus antibodies, and iron studies
(Table 2).*¢ Because alanine aminotransferase is
found in cells other than hepatocytes, testing creatine
kinase and determining the ratio of creatine kinase to
alanine aminotransferase is important.

Age also plays a key role in the interpretation of
elevated aminotransferases. For example, in a young
individual with significantly elevated aminotrans-
ferases, genetic disorders such as Wilson disease or
hemochromatosis should be on the list of differential
diagnoses and require additional workup. Further-
more, abdominal ultrasonography, with particular
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focus on the right upper quadrant (liver), should also
be ordered to rule out an acute or structural disease
process.

If the laboratory tests are unremarkable and ami-
notransferases remain elevated after a period of 3 to 6
months, further investigation with antinuclear anti-
body and antismooth-muscle antibody, gamma-globu-
lin, ceruloplasmin, and alpha-1 antitrypsin phenotype
should be ordered to evaluate for additional causes.®

Biopsy and noninvasive testing

The diagnostic test for liver cirrhosis is biopsy.*’
Noninvasive testing modalities to evaluate for liver
cirthosis include vibration-controlled transient elas-
tography and magnetic resonance elastography. It
should be noted that noninvasive measures, especially
transient elastography, are replacing biopsy as the pre-
ferred tests for fibrosis staging.’ Transient elastography
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TABLE 2

Diagnostic tests for evaluation of the etiology of liver cirrhosis

Diagnostic test

Disease process

Hepatitis B surface antigen, immunoglobulin M anti-hepatitis B core antigen .............ccveureeeen. Acute hepatitis B
Hepatitis B surface antigen, positive viremia on highly sensitive hepatitis B virus DNA assay ... ~ Chronic hepatitis B

Anti-hepatitis C virus, hepatitis C virus RNA (confirmatory) ..................
Antismooth muscle antibody, antinuclear antibody ...........c.ccccccvurnuneen.

..................................... Hepatitis C
..................................... Autoimmune hepatitis

Antiliver kidney microsomal antibody, antisoluble liver antigen antibody (both less common)... Autoimmune hepatitis

Iron level, serum ferritin, transferrin saturation
Ceruloplasmin ........ccreirerreineeeeeseeeescieene

Alpha-1 antitrypsin phenotype .........cccoveeerereerrereerenenes
Lipid panel, hemoglobin A1c, hepatic ultrasonography

Hemochromatosis

Wilson disease

Alpha-1 antitrypsin deficiency

Nonalcoholic fatty liver disease,
nonalcoholic steatohepatitis

Aspartate aminotransferase > alanine aminotransferase, elevated gamma-glutamyl

transferase, elevated mean corpuscular volume ..........coveuvivinienennnes
Antimitochondrial antibody ..o

..................................... Alcoholic liver disease
..................................... Primary biliary cholangitis

determines liver stiffness by measuring the velocity of
low-frequency ultrasound waves traveling through the
liver.’ It is both sensitive and specific to establish the
diagnosis of liver cirrhosis.® In fact, guidelines from
the National Institute for Health and Care Excellence
(NICE) recommend that liver biopsy be performed if
elastography is unsuitable or inconclusive.’

Il SCORING SYSTEMS FOR THE DEGREE
OF LIVER INJURY

Several classification systems aim to predict the
degree of liver injury and the prognosis. The Child-
Pugh-Turcotte scoring system (Table 3) is among
the most widely used, with an excellent predictive
value that uses albumin, total bilirubin, INR, and
degree of ascites and encephalopathy to assess the
severity of cirrhosis.!®!! Additionally, NICE recom-
mends using the Model for End-Stage Liver Dis-
ease (MELD) score every 6 months, as it predicts
3-month mortality in patients with end-stage liver
disease.”!? The MELD score, initially created to pre-
dict the survival of patients undergoing transjugular
intrahepatic portosystemic shunts, uses creatinine,

bilirubin, and INR.!?

The Child-Pugh-Turcotte and MELD scoring
systems are commonly used together in clinical
practice because studies of the discriminative ability
of Child-Pugh-Turcotte vs that of MELD have had
variable results.!”? A systematic review of observa-
tional studies found that Child-Pugh-Turcotte had
a higher sensitivity than MELD in predicting out-
comes in patients with acute-on-chronic liver fail-
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ure (0.81 vs 0.63), but MELD had higher sensitivity
(0.77 vs 0.51)."? However, the MELD score was
found to have better discriminative ability to predict
outcomes in intensive care unit patients. Moreover,
in patients undergoing surgery, the Child-Pugh-
Turcotte had higher specificity (0.82 vs 0.71).1 It
should be noted that no significant difference was
found when comparing sensitivity and specificity in
predicting 12-month mortality between the 2 scores.
For this reason, we recommend using the clinical
context to decide which classification system to use
in clinical practice.

Il ESOPHAGEAL VARICES: SCREENING
AND PREVENTION

One of the most important and fatal complications of
liver cirrhosis is the rupture of gastroesophageal vari-
ces secondary to portal hypertension.”*"" Studies have
demonstrated cumulative incidence of the develop-
ment of esophageal varices in patients with cirrhosis
to be 5% at 1 year and 28% at 3 years, progression was
12% at 1 year and 31% at 3 years, and the 2-year risk
of bleeding was 12% vs 2% with small varices vs none
at baseline.”

Esophageal varices can be diagnosed with esophago-
gastroduodenoscopy, which is usually recommended
in high-risk varices.'*" Initial screening may be per-
formed by platelet count and liver elastography (Table
4) 21618 Patients with compensated cirrhosis who are
not candidates for nonselective beta-blocker for pre-
vention of decompensation should undergo esoph-
agogastroduodenoscopy for variceal screening if liver
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TABLE 3
Child-Pugh-Turcotte score
Score? Bilirubin INR Albumin Ascites Encephalopathy
A <2 mg/dL <1.7 >3.5g/dL Absent Absent
B 2-3 mg/dL 1.7-2.2 2.8-3.5 g/dL Mild Mild
C > 3 mg/dL >2.2 <2.8g/dL Severe Severe

Class A = < 6 points; class B = 7 to 9 points; class C = > 10 points.

INR = international normalized ratio

stiffness measurement is less than 20 kPa or the plate-
let count is less than 150 x 10°/L." Patients avoiding
screening endoscopy can be followed every year by
repetition of transient elastography and platelet count.
If liver stiffness measurement increases (< 20 kPa) or
platelet count declines (< 150 x 10°/L), these patients
should undergo screening endoscopy.”

For patients with no varices or small varices, con-
trolling the underlying cause and managing the com-
plications of cirrhosis effectively prevents the pro-
gression of variceal rupture.'* For example, keeping
hepatitis viral load low to prevent worsening fibrosis
can prevent worsening variceal engorgement. For
patients with large varices, nonselective beta-blocker
therapy (carvedilol [preferred], nadolol, or propran-
olol) dramatically reduces risk of variceal bleeding
from 30% to 14%."*" For those with medium or large
varices, NICE recommends endoscopic variceal band
ligation to prevent bleeding.’

I HEPATOCELLULAR CARCINOMA

One of the most feared complications of cirrhosis is
the development of hepatocellular carcinoma, with an
annual incidence as high as 8% in patients with liver
cirrhosis.?*?! Risk factors in the development of hepa-
tocellular carcinoma include hepatitis B or C virus
infection, aflatoxin exposure, alcohol use, tobacco use,
and obesity.”? The risk of developing hepatocellular
carcinoma is also higher in patients age 55 and older,
patients with 75% or less prothrombin activity, and
patients with platelet counts below 75 x 10°/L.%?

The role of imaging

Owing to relatively low cost, ultrasonography is most
commonly used as an initial imaging tool compared
with computed tomography (CT) or magnetic reso-
nance imaging (MRI) for screening of hepatocellular
carcinoma. As such, current guidelines from NICE
and the American Association for the Study of Liver
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From information in references 10 and 11.

Diseases recommend that patients with cirrhosis
undergo routine imaging every 6 months to screen for
hepatocellular carcinoma.”?! This recommendation
is based on low-quality evidence from several studies
suggesting a benefit of at least 3 months of life-years
gained in patients undergoing surveillance with ultra-
sonography every 6 months.?!

CT and MRI are alternate options as they have
a higher sensitivity and specificity than ultrasonog-
raphy.!® However, they have limited availability and
higher associated costs. Therefore, only in select
cases where ultrasonography results are challenging
to interpret (patients with morbid obesity, those with
fatty liver, or those with advanced liver disease), CT
and MRI can be considered.”” Ultrasonography only
shows a sensitivity of 47% when detecting early-stage
hepatocellular carcinoma in patients with cirrhosis,
so a negative imaging result should not dismiss high
clinical suspicion or replace serial ultrasonography.*
If ultrasonography detects a mass under 10 mm, repeat
ultrasonography is warranted in 3 months to monitor
the growth.?* For lesions greater than 10 mm, further
imaging with CT or MRI and the risks and benefits
of biopsy should be discussed with a specialist.!* How-
ever, it should be noted that biopsy of suspected hepa-
tocellular carcinoma is generally avoided for fear of
tumor seeding, thereby making localized disease more
widespread.

Use of tumor markers

In addition to imaging, tumor markers such as serum
alpha-fetoprotein can also be used to screen for hepa-
tocellular carcinoma.'”” Generally, alpha-fetoprotein
levels greater than 20 ng/mL are considered a posi-
tive test. Patients with evidence of a 10-mm or larger
lesion and a serum alpha-fetoprotein level greater
than 20 ng/mL should undergo diagnostic testing
with a contrast-enhanced multiphase CT or MRIL.? In
addition, clinicians should remember that although
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TABLE 4

Screening recommendations for patients with liver cirrhosis

Complication Screening recommendations

Esophageal varices

Initial screening may be performed by platelet count and transient elastography

All patients with high-risk varices should be offered esophagogastroduodenoscopy

For those with medium to large varices, endoscopic variceal band ligation is appropriate for prevention of

bleeding®

hepatocellular carcinoma®'

All patients with cirrhosis should undergo routine ultrasonography every 6 months to screen for

Hepatic encephalopathy

Clinical diagnosis based on exclusion of other causes of brain dysfunction®

Ammonia levels should not be used to diagnose or stage patients with hepatic encephalopathy'’'®

elevated alpha-fetoprotein levels are expected in
patients with liver cirrhosis, even in the absence of
hepatocellular carcinoma, alpha-fetoprotein levels
greater than 400 ng/mL warrant additional workup to
rule out hepatocellular carcinoma.”

Decreasing the risk of hepatocellular carcinoma
Chemopreventive strategies and dietary agents have
been proposed to decrease the risk and delay the onset
of hepatocellular carcinoma.?® Universal immuniza-
tion and antiviral therapy for patients with hepatitis
B and hepatitis C virus infection reduce the risk of
hepatocellular carcinoma development.

Aspirin and statins have antineoplastic and
anti-inflammatory properties that may have a pro-
tective effect on hepatocellular carcinoma develop-
ment.”” However, there is still a substantial lack of
data on aspirin and statin use in hepatocellular carci-
noma, and additional studies are needed to determine
benefit in this patient subset.

M SCREEN FOR HEPATOTOXIC MEDICATIONS

Although no specific recommendations have been
published regarding the use of medications in patients
with cirrhosis, it can be generalized that hepatotoxic
medications should be prescribed with caution.”® A
list of drugs that should be avoided or prescribed with
caution is summarized in Table 5.7%%32

I OFFICE EVALUATION OF HEPATIC
ENCEPHALOPATHY

Hepatic encephalopathy refers to cognitive dysfunc-
tion resulting from liver disease that manifests as a
broad spectrum of neurocognitive symptoms ranging
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from subclinical abnormalities to coma.” Hepatic
encephalopathy is a major cause of morbidity, mortal-
ity, and healthcare spending in the United States.**
Primary care clinicians can play a key role in recog-
nizing the signs and symptoms of hepatic encephalop-
athy and initiating early treatment before the need
for hospitalization.

The clinical presentation of hepatic encepha-
lopathy varies widely. Patients with minimal disease
may have few symptoms, such as subtle personality
changes or abnormal psychometric tests.!®* Testing
of patients for minimal hepatic encephalopathy or
covert hepatic encephalopathy is important because
these conditions are reported to be as high as 50% in
patients with chronic liver disease.” Early diagnosis
of minimal hepatic encephalopathy can help predict
the likelihood of the development of overt hepatic
encephalopathy and can allow for the initiation of
treatment and lifestyle modifications to slow or pre-
vent disease progression.

The International Society for Hepatic Encepha-
lopathy and Nitrogen Metabolism has suggested that
patients undergo testing using two separate psycho-
metric tests, as each test may evaluate different com-
ponents of cognitive functioning, and impairment
in patients with minimal hepatic encephalopathy
may vary from patient to patient.” Some available
testing strategies include the Animal Naming Test,
Psychometric Hepatic Encephalopathy Score, Crit-
ical Flicker Frequency test, Continuous Reaction
Time test, Inhibitory Control Test, Stroop Test,
Trail Making Test, the computerized Scan test, and
examination using electroencephalography.*> Some of
these tests are time-consuming and require specialized
equipment and staff training. Hence, they cannot be
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TABLE 5

Medications to use cautiously in patients with liver cirrhosis

Antimicrobials: azithromycin, cefoperazone, ceftazidime,
ceftriaxone, chloramphenicol, erythromycin, griseofulvin,
ketoconazole, metronidazole, nalidixic acid, nitrofuantoin
(chronic use), piperacillin, roxithromycin, telithromycin,
tetracycline

Avoid or use with caution any medications that undergo first-pass
metabolism or detoxification in the liver®

Contraindicated in patients with advanced cirrhosis due to risk of further
hepatotoxicity and higher risks of renal failure®

Monitor patients for evidence of hypotension or ascites; discontinue as
necessary®

Recent studies have shown metformin may be beneficial in treatment of
steatohepatitis and may protect against hepatocellular carcinoma®?

Continue metformin in patients with diabetes®?

May be safely used and possibly beneficial to prevent decompensation,
despite common practice to hold or deprescribe®3!

Proton pump inhibitors

Avoid due to the potential risk of potentiating spontaneous bacterial
peritonitis>?

performed in a busy outpatient primary care setting.
However, the Animal Naming Test has a high degree
of accuracy, can be administered quickly, and is feasi-
ble in an outpatient setting.

Symptoms of overt hepatic encephalopathy are
more apparent and include personality changes, irri-
tability, disinhibition, sleep disturbances, sleep cycle
alteration or excessive daytime sleepiness, disorienta-
tion, inappropriate behavior, confusion, stupor, and
coma.” Additionally, motor symptoms such as hyper-
tonia and hyperreflexia, in addition to extrapyramidal
signs such as muscular rigidity, bradykinesia, hypoki-
nesia, slowed speech, Parkinson-like tremor, and dys-
kinesia are expected.’” Finally, asterixis is usually seen
in patients in early to middle stages of the disease.

The diagnosis of overt hepatic encephalopathy
is primarily based on findings of a clinical examina-
tion and is made only after excluding other causes of
brain dysfunction.!” A key test to determine the clin-
ical severity of hepatic encephalopathy is the West
Haven criteria, which help stratify patients into the
following grades based on clinical presentation and
neuropsychiatric state:

CLEVELAND CLINIC JOURNAL OF MEDICINE

Unimpaired: normal, no subclinical or clinical
impairment of mental state

Covert: minimal encephalopathy and lack of dis-
orientation and asterixis (ie, grade 1)

Overt (grades [1-1V).*»

It should be noted that high blood ammonia levels
are not diagnostic for hepatic encephalopathy, nor are
they helpful in determining prognosis or staging.!”*
Hence, they should not be used to follow hepatic
encephalopathy.

M IMMUNIZATION AND EXPOSURE REDUCTION

For healthcare clinicians, it is essential to ensure that
patients with liver cirrhosis receive proper vaccina-
tions to ensure health.’® According to the US Cen-
ters for Disease Control and Prevention guidelines,
patients with chronic liver disease should receive the
following vaccinations: influenza vaccine annually,
hepatitis A and hepatitis B vaccine, herpes zoster vac-
cine, Tdap vaccine, and 1 dose of pneumococcal con-
jugate vaccine (PCV15, PCV20) if age 65 or older,

or age 19 to 64 after a diagnosis of liver disease is
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established.’® If PCV15 is used, it should be followed

by a dose of pneumococcal polysaccharide vaccine 23.

M LIFESTYLE MODIFICATIONS

Diet and exercise

A Mediterranean diet and avoidance of red and
processed meat, high-fructose corn syrup, and foods
high in saturated fats have shown the most promis-
ing results in reducing the risk of nonalcoholic fatty
liver disease (NAFLD) and preventing progression to
nonalcoholic steatohepatitis and eventual cirrhosis.’
In a randomized clinical trial, patients with NAFLD
who followed a low-glycemic-index Mediterranean
diet with no caloric restrictions for 6 months were
found to have reductions in their NAFLD score as
determined by liver ultrasonography.”® Furthermore,
patients who adhered to a Mediterranean diet showed
more significant weight loss than a control group.’’*
Those who adhered to a Mediterranean diet and exer-
cised at least 30 minutes a day (eg, aerobic exercise
consisting of fast walking, slow or fast running, danc-
ing) showed not only more significant weight loss, but
also improvement in elevated aminotransferases and
liver stiffness than in controls.’”*

In patients with cirrhosis, hyperammonemia,
muscle autophagy, and low levels of branched-chain
amino acids have been hypothesized to be the cause
of sarcopenia.’” To prevent or reverse this catabolic
state, high-protein diets can help maintain nitrogen
levels needed to avoid sarcopenia.

The European Association for the Study of the
Liver clinical practice guidelines recommend 1.2 to
1.5 g/kg/day of protein and at least 35 kcal/kg/day of
calorie intake for patients with hepatic encephalopa-
thy.® Furthermore, the European Association for the
Study of the Liver recommends avoiding fasting for
longer than 6 hours, putting the patient at high risk
of entering a catabolic state during the night. Meals
should therefore be given in small, frequent amounts,
with late-night snacks containing high amounts of
carbohydrates and proteins to improve nitrogen bal-
ance throughout the night.*’
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Sodium and fluid restriction

For patients with liver cirrhosis and ascites, sodium
restriction is a mainstay in managing symptoms.*
Sodium intake should be limited to less than 2 g/day
or 88 mmol/day, as it has been noted that the devel-
opment of ascites is secondary to renal retention of
sodium.® Patients can generally achieve this recom-
mendation by avoiding added salt and pre-prepared
meals that are often high in sodium.* However,
extreme testriction less than 2 g/day is not recom-
mended as it can reduce food intake, worsening coex-
isting malnutrition and the catabolic state common
in patients with cirrhosis.* In addition, for patients
taking diuretics, a marked reduction in sodium intake
can exacerbate hyponatremia.*!

Fluid restriction of 1 to 1.5 L/day should be reserved
for patients with clinical hypervolemia and severe
hyponatremia (serum sodium < 125 mmol/L).*! Fluid
restriction is most effective when fluid intake is less
than the urinary volume. However, urinary volume
is usually low in patients with cirrhosis, so adequate
fluid restriction is nearly impossible to achieve and is
therefore not recommended.*!

Il TAKE-HOME MESSAGES

The careful evaluation of patients with cirrhosis in the
primary care setting includes identifying risk factors
that can lead to decompensation, attention to proper
immunization and exposure reduction, and counsel-
ing on lifestyle modifications, with a low threshold
for referral to appropriate specialists. Primary care
clinicians can play a key role in reducing the morbid-
ity and mortality of liver cirrhosis, improving patient
outcomes and survival rates.

Acknowledgments: We thank Jeffrey Jackson, MD, MPH, from the Medi-
cal College of Wisconsin for critically reading and encouraging us during
the preparation of this manuscript.

Il DISCLOSURES

The authors report no relevant financial relationships which, in the
context of their contributions, could be perceived as a potential conflict
of interest.

3. Scaglione S, Kliethermes S, Cao G, et al. The epidemiology of cirrhosis in
the United States: a population-based study. J Clin Gastroenterol 2015;
49(8):690-696. doi:10.1097/MCG.0000000000000208

4. Schuppan D, Afdhal NH. Liver cirrhosis. Lancet 2008; 371(9615):838-
851. doi:10.1016/S0140-6736(08)60383-9

5. Smith A, Baumgartner K, Bositis C. Cirrhosis: diagnosis and manage-
ment. Am Fam Physician 2019; 100(12):759-770. pmid:31845776

NOVEMBER 2023

Downloaded from www.ccjm.org on July 13, 2025. For personal use only. All other uses require permission.


http://www.ccjm.org/

KICHLOO AND COLLEAGUES

6.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Kwo PY, Cohen SM, Lim JK. ACG clinical guideline: evaluation of
abnormal liver chemistries. Am J Gastroenterol 2017; 112(1):18-35.
doi:10.1038/ajg.2016.517

. Dufour DR, Lott JA, Nolte FS, Gretch DR, Koff RS, Seeff LB. Diag-

nosis and monitoring of hepatic injury. Il. Recommendations for
use of laboratory tests in screening, diagnosis, and monitoring.
Clin Chem 2000; 46(12):2050-2068.
doi:10.1093/clinchem/46.12.2050

. Geng XX, Huang RG, Lin JM, Jiang N, Yang XX. Transient elastog-

raphy in clinical detection of liver cirrhosis: a systematic review
and meta-analysis. Saudi J Gastroenterol 2016; 22(4):294-303.
doi:10.4103/1319-3767.187603

. National Institute for Health and Care Excellence (NICE). Cirrhosis

in over 16s: assessment and management. https://www.nice.org.uk/
guidance/ng50. Accessed September 25, 2023.

Child CG, Turcotte JG. Surgery and portal hypertension. Major Probl
Clin Surg 1964; 1:1-85. pmid:4950264

Tsoris A, Marlar CA. Use of the Child Pugh score in liver disease.
2023 Mar 13. In: StatPearls [Internet]. Treasure Island, FL: StatPearls
Publishing; 2023. pmid:31194448

Peng Y, Qi X, Guo X. Child-Pugh versus MELD score for the as-
sessment of prognosis in liver cirrhosis: a systematic review and
meta-analysis of observational studies. Medicine (Baltimore) 2016;
95(8):e2877. doi:10.1097/MD.0000000000002877

Merli M, Nicolini G, Angeloni S, et al. Incidence and natural history
of small esophageal varices in cirrhotic patients. J Hepatol 2003;
38(3):266-272. doi:10.1016/s0168-8278(02)00420-8

llyas JA, Kanwal F. Primary prophylaxis of variceal bleeding. Gastro-
enterol Clin North Am 2014; 43(4):783-794.
doi:10.1016/j.9tc.2014.08.008

de Franchis R, Bosch J, Garcia-Tsao G, Reiberger T, Ripoll C; Baveno
VIl Faculty. Baveno VII-Renewing consensus in portal hypertension
[published correction appears in J Hepatol 2022 Apr 14]. J Hepatol
2022; 76(4):959-974. doi:10.1016/j.jhep.2021.12.022

Kudo M, Zheng RQ, Kim SR, et al. Diagnostic accuracy of imaging
for liver cirrhosis compared to histologically proven liver cirrhosis.
A multicenter collaborative study. Intervirology 2008; 51(suppl 1):-
17-26. doi:10.1159/000122595

Heidelbaugh JJ, Sherbondy M. Cirrhosis and chronic liver failure:
part Il. Complications and treatment. Am Fam Physician 2006;
74(5):767-776. pmid:16970020

Suraweera D, Sundaram V, Saab S. Evaluation and management of
hepatic encephalopathy: current status and future directions. Gut
Liver 2016; 10(4):509-519. doi:10.5009/gnl15419

Shetty A, Jun Yum J, Saab S. The gastroenterologist’s guide to
preventive management of compensated cirrhosis. Gastroenterol
Hepatol (NY) 2019; 15(8):423-430. pmid:31592079

European Association for the Study of the Liver; European
Organization for Research and Treatment of Cancer. EASL-EO-
RTC clinical practice guidelines: management of hepatocellular
carcinoma [published correction appears in J Hepatol 2012;
56(6):1430]. J Hepatol 2012; 56(4):908-943.
doi:10.1016/j.jhep.2011.12.001

Marrero JA, Kulik LM, Sirlin CB, et al. Diagnosis, staging, and man-
agement of hepatocellular carcinoma: 2018 practice guidance by
the American Association for the Study of Liver Diseases. Hepatolo-
gy 2018; 68(2):723-750. doi:10.1002/hep.29913

Velazquez RF, Rodriguez M, Navascués CA, et al. Prospective analy-
sis of risk factors for hepatocellular carcinoma in patients with liver
cirrhosis. Hepatology 2003; 37(3):520-527.
doi:10.1053/jhep.2003.50093

Kanwal F, Singal AG. Surveillance for hepatocellular carcinoma:
current best practice and future direction. Gastroenterology 2019;
157(1):54-64. doi:10.1053/j.gastro.2019.02.049

Tzartzeva K, Obi J, Rich NE, et al. Surveillance imaging and alpha
fetoprotein for early detection of hepatocellular carcinoma in
patients with cirrhosis: a meta-analysis. Gastroenterology 2018;
154(6):1706-1718.e1. doi:10.1053/j.gastro.2018.01.064

CLEVELAND CLINIC JOURNAL OF MEDICINE

25.

26.

27.

28.

29.

30.

31.

32.

33.

34,

35.

36.

37.

38.

39.

40.

41.

Daniele B, Bencivenga A, Megna AS, Tinessa V. Alpha-fetoprotein
and ultrasonography screening for hepatocellular carcinoma.
Gastroenterology 2004; 127(5 suppl 1):5108-5112.
doi:10.1053/j.gastro.2004.09.023

Abenavoli L, Larussa T, Corea A, et al. Dietary polyphenols and
non-alcoholic fatty liver disease. Nutrients 2021; 13(2):494.
doi:10.3390/nu13020494

Memel ZN, Arvind A, Moninuola O, et al. Aspirin use is associated
with a reduced incidence of hepatocellular carcinoma: a systematic
review and meta-analysis. Hepatol Commun 2021; 5(1):133-143.
doi:10.1002/hep4.1640

Amarapurkar DN. Prescribing medications in patients with
decompensated liver cirrhosis. Int J Hepatol 2011; 2011:519526.
doi:10.4061/2011/519526

Lewis JH, Stine JG. Review article: prescribing medications in
patients with cirrhosis—a practical guide. Aliment Pharmacol Ther
2013; 37(12):1132-1156. doi:10.1111/apt.12324

Herrera JL, Rodriguez R. Medical care of the patient with compensated
cirrhosis. Gastroenterol Hepatol (NY) 2006; 2(2):124-133. pmid:28286440
Vargas JI, Arrese M, Shah VH, Arab JP. Use of statins in patients with
chronic liver disease and cirrhosis: current views and prospects. Curr
Gastroenterol Rep 2017; 19(9):43. doi:10.1007/s11894-017-0584-7
Acharya C, Betrapally NS, Gillevet PM, et al. Chronic opioid use is
associated with altered gut microbiota and predicts readmissions in
patients with cirrhosis. Aliment Pharmacol Ther 2017; 45(2):
319-331. doi:10.1111/apt.13858

Hadjihambi A, Arias N, Sheikh M, Jalan R. Hepatic encephalopathy:
a critical current review. Hepatol Int 2018; 12(suppl 1):135-147.
doi:10.1007/s12072-017-9812-3

Poordad FF. Review article: the burden of hepatic encephalopathy.
Aliment Pharmacol Ther 2007; 25(suppl 1):3-9.
doi:10.1111/j.1746-6342.2006.03215.x

Vilstrup H, Amodio P, Bajaj J, et al. Hepatic encephalopathy in
chronic liver disease: 2014 Practice Guideline by the American
Association for the Study of Liver Diseases and the European Asso-
ciation for the Study of the Liver. Hepatology 2014; 60(2):715-735.
doi:10.1002/hep.27210

Centers for Disease Control and Prevention. Adult immunization
schedule by medical condition and other indication. Updated April
27, 2023. https://www.cdc.gov/vaccines/schedules/hcp/imz/adult-con-
ditions.html. Accessed September 25, 2023

Misciagna G, Del Pilar Diaz M, Caramia DV, et al. Effect of a low
glycemic index Mediterranean diet on non-alcoholic fatty liver dis-
ease. A randomized controlled clinic trial. J Nutr Health Aging 2017;
21(4):404-412. doi:10.1007/s12603-016-0809-8

Katsagoni CN, Papatheodoridis GV, loannidou P, et al. Improve-
ments in clinical characteristics of patients with non-alcoholic fatty
liver disease, after an intervention based on the Mediterranean
lifestyle: a randomised controlled clinical trial. Br J Nutr 2018;
120(2):164-175. doi:10.1017/5000711451800137X

Ebadi M, Bhanji RA, Mazurak VC, Montano-Loza AJ. Sarcopenia in
cirrhosis: from pathogenesis to interventions. J Gastroenterol 2019;
54(10):845-859. doi:10.1007/s00535-019-01605-6

Nusrat S, Khan MS, Fazili J, Madhoun MF. Cirrhosis and its compli-
cations: evidence based treatment. World J Gastroenterol 2014;
20(18):5442-5460. doi:10.3748/wjg.v20.i18.5442

Aithal GP, Palaniyappan N, China L, et al. Guidelines on the man-
agement of ascites in cirrhosis. Gut 2021; 70(1):9-29.
doi:10.1136/gutjnl-2020-321790

ical College of Wisconsin, 7400 W. State Street, #416, Milwaukee, WI
53213; Aljadah.michael@gmail.com

VOLUME 90 ¢ NUMBER 11 NOVEMBER 2023 701

Downloaded from www.ccjm.org on July 13, 2025. For personal use only. All other uses require permission.


http://www.ccjm.org/

