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480,000 deaths per year, which is equivalent to 1 in 5 deaths being
attributable to tobacco use. The adverse effects of cigarette smok-

ing on the lungs and cardiovascular system are well described;

E-mail: stephaniemrutledge@gmail.com well defined. Smoking affects the liver via 3 separate mechanisms:
toxic (both direct and indirect), immunologic, and oncogenic.
There is an emerging body of evidence of an association between
cigarette smoking and progression of fibrosis in chronic liver
diseases such as nonalcoholic fatty liver disease and primary biliary
cholangitis. Smoking is associated with accelerated development
of hepatocellular carcinoma in patients with chronic hepatitis B or
C virus infection. Tobacco smoking adversely affects lung function,
which increases physical limitations and may preclude liver trans-
plantation. Following liver transplantation, smoking is associated
with several adverse outcomes, including increased risk of de
novo malignancy, vascular complications, and nongraft-associated
mortality. The respiratory illness caused by the novel coronavirus
disease 2019 serves as a good example of the complex interplay
between the lungs and the liver. It is evident that cigarette smoking
has important negative effects on a multitude of liver diseases and
that patients’ smoking cessation must be prioritized. The data are
limited, and more research is needed to better understand how
smoking affects the liver. This article summarizes what is known
about the pathologic effects of cigarette smoking on common liver

diseases.

igarettes contain over 4000 toxic chemicals, including nico-
tine, which contributes significantly to smoking’s addictive
and stimulant properties. Smoking is the leading cause of
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hepatocellular carcinoma being attributable to tobacco use.! Approximately 1 billion people
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around the world smoke, making smoking a major cause
of preventable morbidity and mortality globally.? The key
detrimental effects of smoking on health can be divided
into 3 main categories: lung diseases (eg, chronic obstruc-
tive pulmonary disease [COPD], pulmonary fibrosis, and
respiratory infections),® malignancies (specifically lung,
oral, esophageal, bladder, pancreatic, and colon cancers),*
and thrombotic or cardiovascular events (eg, myocardial
infarctions and cerebrovascular accidents).> Over the past
20 years, substantial progress has been made with regard
to reducing rates of smoking in developed countries.
However, rates of smoking are on the rise in developing

countries, where smoking-related diseases are emerging as
a significant cause of morbidity and mortality for the first
time in those countries” histories.®

Historically, little attention has been paid to the
adverse effects of smoking on the liver. Cigarettes were not
thought to cause direct liver injury or to increase the risk
of developing a chronic liver disease such as nonalcoholic
fatty liver disease (NAFLD) or alcohol-associated cir-
thosis.” However, there is a growing body of evidence
that demonstrates that cigarette smoking is associated
with increased progression and severity of liver disease,
particularly fibrosis and liver cancer. This is logical, given
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what is known about the carcinogenic and profibrogenic
effects of smoking on the human body. This article sum-
marizes the effects of cigarette smoking on liver disease
by describing the pathophysiology and collating the data
that demonstrate these effects.

Mechanism of the Effects of Smoking on the
Liver

Smoking appears to have adverse effects on the liver via
3 separate mechanisms: toxic (both direct and indirect),
immunologic, and oncogenic (Figure).® The direct toxic
effects include oxidative stress caused by substances in
cigarettes with cytotoxic properties, which result in the
activation of stellate cells, leading to fibrosis.”!! Smoking
also increases proinflammatory cytokines (interleukin
(IL] 1, IL-6, IL-8, and tumor necrosis factor o), which
leads to liver cell injury.'? One of the indirect toxic
effects of smoking is secondary polycythemia; increased
carboxyhemoglobin due to smoking results in decreased
oxygen-carrying capacity of tissues, leading to increased
erythropoietin and resultant increased red cell mass. There
is subsequently a rise in catabolic iron due to increased red
cell destruction, and a rise in erythropoietin, which stim-
ulates more absorption of iron from the intestines.” Iron
is scavenged by macrophages and eventually accumulates
in hepatocytes, where it promotes oxidative stress, which,
in turn, can lead to liver injury."

The immunologic effects of smoking are both
cell-mediated and humoral. Nicotine inhibits lympho-
cyte proliferation and differentiation, which results in
suppression of antibody formation.'*"® Smoking induces
apoptosis of lymphocytes,'® increases CD8+ cytotoxic T
cells,’® decreases CD4+ cells, and impairs natural killer
cell activity.”” Reversal of these changes can be detected as
soon as 1 month after smoking cessation.'®

The oncologic effects of smoking are multifold,
including carcinogens found in cigarettes such as
hydrocarbons, nitrosamine, tar, and vinyl chloride.”
Cigarettes are a source of 4-Aminobiphenyl, a substance
that has been shown to increase the risk of hepatocellu-
lar carcinoma (HCC).? Tobacco smoking has also been
implicated in the reduction of p53, a tumor-suppressing
gene and a common pathway of oncogenesis for many
neoplasms.?"*

An interesting connection between cigarette smoking
and the liver has been the identification of an indepen-
dent protective effect of serum bilirubin on lung function
in COPD.? This is believed to be mediated through
bilirubin’s inhibition of lipid peroxidation, a mechanism
associated with improved lung function that has been
utilized in experimental models for the prevention and

treatment of chronic respiratory diseases.**?
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Smoking and Viral Hepatitides

The data relating to the effects of smoking on chronic
hepatitis B virus (HBV) and hepatitis C virus (HCV)
infections are somewhat scarce. One study of more than
6000 Taiwanese individuals showed that cigarette smok-
ing (specifically, smoking >1 pack/day) was associated
with increased alanine aminotransferase (ALT) levels in
patients who are HCV antibody—positive.”* Smoking was
an independent risk factor for elevated ALT levels, with
an odds ratio (OR) of 1.8 (95% CI, 1.1-2.7). There was
a synergistic effect of smoking and alcohol consumption
on the likelihood of having elevated ALT levels, with
an OR of 7.0 (95% CI, 2.7-18.8) for HCV antibody—
positive patients who smoked at least 1 pack per day and
frequently drank alcohol compared to HCV antibody—
positive patients who did not engage in smoking or
drinking alcohol. There was no such effect of cigarettes
or alcohol found on patients who were hepatitis B surface
antigen (HBsAg)-seropositive.?®

In the era of interferon treatment for HCV infec-
tion, it was found that individuals who smoked had a
lower response rate to interferon,”” and that therapeutic
phlebotomy to reduce iron overload could help improve
response rates.”*? Smoking has been associated with
increased fibrosis and inflammation activity scores on liver
biopsy, as one study of 310 patients with HCV infection
demonstrated.*® A study of 1506 asymptomatic carriers
of HBV (HBsAg-seropositive) in Taiwan demonstrated
an increased risk of cirrhosis in patients who smoked
20 (1 pack) or more cigarettes per day.®! This effect was
particularly pronounced in patients who drank alcohol
habitually compared to those who did not drink, again
suggestive of a possible additive effect of cigarettes and
alcohol on the rate of progression to cirrhosis.?!

Even the daily smoking of cannabis has been impli-
cated in increasing the risk of fibrosis in patients with
chronic HCV infection due to the proinflammatory
effects of the cannabinoid receptor type 1 in the liver.”
However, a 2014 study contradicted these findings and
did not demonstrate increased fibrosis, inflammation, or
steatosis in individuals who used marijuana daily after
adjusting for genotype, alcohol use, sex, and race.’® The
authors note that the discrepant results could be due to
the variation in the cutoffs used for hepatic steatosis and
excess alcohol consumption.®

Cigarette Smoking and Liver Cancer

Liver cancer is the fifth most common cancer and
third-highest cause of cancer-related deaths worldwide.*
Unlike many other types of cancer, the incidence of HCC
has been increasing, with a tripling of rates since 1980, and
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is predicted to continue to rise until 2030.%° Although the
link between the hepatitides (namely HBV and HCV) and
HCC is well established, the association between cigarette
smoking and HCC may be less frequently acknowledged
by clinicians.

There are several cigarette constituents associated with
the development of liver cancer. N-Nitrosodimethylamine
promotes liver fibrosis and cancer, and 4-Aminobiphenyl
is metabolized by hepatic CYP1A2 and causes DNA
% Vinyl chloride is directly
associated with hepatic angiosarcoma and its precursor,
and chloroethene has been linked with increased liver
cancer risk in occupational exposure (typically through
welding pipes, wires, cable coatings, or other polyvinyl-
chloride-containing materials).* Finally, cadmium ele-

adducts in liver cancer cells.

vates liver cancer risk via proto-oncogenic activation and
the activation of proinflammatory cytokines.”

Lee and colleagues conducted a meta-analysis of 38
cohort studies and 58 case-control studies.” After adjusting
for HBV infection, HCV infection, and alcohol consump-
tion, they found that current cigarette smoking increased
the risk of HCC with a relative risk ratio of 1.51 (95%
CL, 1.37-1.67). In the same study, former smokers had a
nonstatistically significant relative risk ratio of 1.12 (95%
CI, 0.78-1.60) for the development of HCC. Another
meta-analysis of 9 studies found that smoking alone nearly
doubled the risk of HCC, and in patients with HBV
infection, smoking further increased the risk 1.4-fold.?
The relative risk of HCC increased from 15.8 (95% CI,
9.69-25.7) for HBV-infected nonsmokers to 21.6 (95%
CI, 15.2-30.5) for HBV-infected individuals who had ever
smoked. More notably, in individuals with HCV infection,
the risk of HCC was increased 2.9-fold if there was a his-
tory of cigarette smoking, from a relative risk of 7.94 (95%
ClI, 4.40-14.3) t0 23.1 (95% ClI, 9.43-56.8).%°

There is a specific tobacco signature seen in liver
tumors. People who smoke cigarettes have multiple cyto-
sine-to-adenine base substitutions and dinucleotide sub-
stitutions. Guanine adducts are associated with smoking
in cancers of the lung and head-and-neck area.”” Exome
sequencing analysis reveals the same signature in liver
tumors of European and Asian smokers.”’ HCC with
telomerase reverse transcriptase promoter mutations is also
associated with smoking.*"* It has been suggested that
alcohol consumption and cigarette smoking increase the
risk of HCC synergistically in patients with chronic HBV
and/or HCV infections.*

Cigarette Smoking and Nonalcoholic Fatty
Liver Disease

NAFLD is the most common liver disorder in industri-
alized countries,* where rates of obesity, type 2 diabetes

mellitus, dyslipidemia, and metabolic syndrome are
highest.” The prevalence of NAFLD in the United States
is forecasted to increase to 100.9 million by 2030, rep-
resenting 33.5% of the adult population.*® NAFLD is
defined as hepatic steatosis on imaging and/or histology
in the absence of significant alcohol use or steatogenic
medications. Nonalcoholic steatohepatitis (NASH), an
aggressive subtype of NAFLD, is defined histologically
as more than 5% hepatic steatosis and inflammation
with hepatocyte injury (hepatocyte ballooning) with or
without liver fibrosis.”” While hepatic steatosis is present
in 25% to 30% of the general population, approximately
6% of the population is believed to have hepatic steatosis
with inflammation and injury (ie, NASH). Of people
with NASH, 15% to 20% go on to develop cirrhosis.
NASH cirrhosis portends an increased risk of cardiovas-
cular death, carcinoma, and liver-related mortality.’

A commonly used pathologic scoring system for
NAFLD is the NAFLD activity score, which scores liver
biopsies on a scale of 0 to 8 based on degree of steatosis,
inflammation, and ballooning.”® A widely used scoring
system for degree of fibrosis has been characterized by
Kleiner and colleagues, and ranges from FO (no fibrosis)
to F4 (cirrhosis).*® It has been shown that degree of fibro-
sis is directly related to liver-related mortality. Younossi
and colleagues performed a study of 257 patients with
NAFLD and demonstrated that advanced fibrosis had the
best independent association with liver-related mortality,
with an adjusted hazard ratio (HR) of 5.68 (95% CI,
1.50-21.45).% The link between degree of liver fibrosis
and liver-related mortality has been further validated in
other cohorts as well.”

More recently, it has become evident that smok-
ing is associated with worse outcomes in patients with
NAFLD. In a retrospective study of 619 patients from
the United States, Europe, and Asia, all with liver biopsies
and a median follow-up of 12.6 years, current cigarette
smoking was an independent risk factor for death or liver
transplantation (HR, 2.62; 95% CI, 1.67-4.10).°' The
most common cause of death was cardiovascular (38%
of deaths), followed by nonliver malignancy and compli-
cations of cirrhosis. Stage 4 fibrosis was associated with
increased risk of death or liver transplantation when com-
pared with stage 0 (HR, 10.9; 95% CI, 6.06-19.62).!

A Korean cohort study reviewed the medical records
of 228,497 asymptomatic individuals with a liver ultra-
sound and urinary cotinine measurement.’* Patients were
excluded if they had excessive alcohol consumption (>140
g/week for men and >70 g/week for women), positive
HBsAg, positive HCV antibody, a history of HCC, or
incomplete data on smoking status. A total of 160,862
patients were included in the study, 18% of whom were
smokers. The authors found that 25.5% of all patients
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(approximately 40,000) had hepatic steatosis on imaging.
Of current smokers, former smokers, and nonsmokers,
42%, 39%, and 18%, respectively, had evidence of
NAFLD on imaging. After multivariate analysis, it was
found that a smoking history of more than 10 pack-years
had an adjusted odds ratio (AOR) for NAFLD of 1.04
(95% CI, 1.01-1.08), compared to an AOR of 1.11 (95%
CL, 1.05-1.16) in patients with a less than 10 pack-year
smoking history. The authors concluded that current
smoking (either cotinine-verified or self-reported) was an
independent risk factor for NAFLD.>

Airborne Toxins and the Liver

Air pollution has been linked to increased insulin
resistance, systemic inflammation, immune injury, and
mortality. Insulin resistance and systemic inflammation
are both associated with NAFLD, making air pollution
particularly important in this population. Mechanis-
tically, oxidative stress via cytochrome P450 pathways
in hepatocytes has been implicated in the production
of reactive oxygen species. Occupational exposure of
certain airborne agents, such as aflatoxin and carbon
tetrachloride, can lead to direct hepatoxic and hepato-
carcinogenic effects. Airborne toxins can be both inhaled
and ingested.”>>*

Fine particulate matter (PM, ) are particles smaller
than 2.5 pm in diameter and are a component of air
pollution. PM,5 are linked to systemic inflammation
and associated with increased levels of gamma-glutamyl
transferase, aspartate aminotransferase, and ALT as well
as increased rates of HCC.” PM, 5 impair insulin sen-
sitivity, leading to an insulin-resistant state and type 2
diabetes mellitus.®
was directly related to hepatic inflammation and liver

Exposure to PM, 5 in mouse models

fibrosis, suggesting that ambient PM, 5 exposure may be a
significant risk factor for NAFLD progression.?>>
Nitrogen dioxide (NO,) is another component of
air pollution, and has been associated with increased ALT
and aspartate aminotransferase levels.”® Similar to PM, s,
NO, has been shown to impair insulin sensitivity and
lead to type 2 diabetes mellitus.”®> This seems to occur
through decreased insulin receptor substrate-1/protein
kinase B signaling, and through p38 mitogen-activated
protein kinase (MAPK) and/or WT-Jun NH2-terminal
kinase (JNK) activation.” Both p38 MAPK and JNK
activation cause metabolic dysfunction, are associated
with hepatic stellate cell activation and resultant liver
fibrosis, lead to increased liver fat content, contribute to
liver cancer pathogenesis and growth, and are linked to
endoplasmic reticulum stress—induced cell death path-
ways in the liver.®! Exposure to NO, has been associated

with higher body mass index (BMI) and obesity.>

SMOKING AND LIVER DISEASE

In a study of World Trade Center responders,
advanced liver fibrosis (Fibrosis-4 score >2.67) was associ-
ated with male sex, being a former smoker, COPD, ratio
of the forced expiratory volume in the first 1 second to the
forced vital capacity (FEV1/FVC) below normal range,
and a lower BMI. Liver fibrosis was positively associated
with male sex, being a former smoker, FEV1/FVC below
normal range, and COPD. Liver fibrosis was negatively
associated with BMI. These factors fit the picture of toxi-
cant-associated liver injury.®*

Cigarette Smoking and Primary Biliary
Cholangitis

Primary biliary cholangitis (PBC) is a cholestatic liver dis-
ease characterized by progressive destruction of intrahepatic
bile ducts, resulting in fibrosis that can lead to cirrhosis.
Molecules found in cigarettes have both proinflammatory
(increase in IL-1, IL-6, IL-13, and tumor necrosis factor o)
and immunosuppressive effects. It is believed that smoking
may result in an adaptive Th1 immune response to cellular
antigens and disruption of regulatory T-cell function.®*®
PBC is characterized histologically by the infiltration of
portal tracts by mostly Th1 lymphocytes; thus, it has been
postulated that cigarette smoking could be a risk factor for
PBC, but studies have not yet conclusively proven this.®¢
Cigarette smoking has been implicated in the progres-
sion of fibrogenesis, as reactive oxygen species promote the
transformation of liver stellate cells into myofibroblasts.®® A
study by Zein and colleagues showed a correlation between
smoking and stage of liver fibrosis in PBC.* A smoking
history of 10 pack-years or more was the only significant
predictor of advanced liver disease at presentation, after
correcting for age, sex, and alcohol use.”” Another study
demonstrated that smoking is directly correlated with the
risk of liver fibrosis in PBC in a dose-dependent fashion.”
For each pack-year increase in smoking, there was a 5.0%
(95% CI, 1.3-8.7%) increased likelihood of advanced
fibrosis. Finally, a study of 171 patients with PBC (148
with liver biopsy) showed an association between smoking
and severe steatosis (AOR, 5.3; 95% CI, 2.019-9.919)
as well as fibrosis stage F3 to F4 (AOR, 1.21; 95% CI,
1.015-3.031).”" As in the previously described study, for
every pack-year increase in smoking intensity, there was
a 3.2-times higher likelihood of advanced fibrosis (95%
CI, 2.018-6.294). In patients with advanced fibrosis,
increased mortality rates were found in patients with a
smoking history compared to those without (P=.04).”

Smoking and Hepatopulmonary Syndrome

Hepatopulmonary syndrome (HPS) is a syndrome of
hypoxemia (a partial pressure of oxygen <80 mm Hg on
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room air) with a widened alveolar-arterial oxygen gradient
in patients with cirrhosis and portal hypertension.” It is
thought to occur due to failure of the liver to clear pulmo-
nary vasodilators and increased bacterial gut translocation
in portal hypertension, which stimulates release of the
vasodilator nitric oxide.” The result is dilated pulmonic
vessels at the precapillary and capillary levels and direct
arteriovenous communications.”* This causes right-to-left
shunting of blood flow, mismatch between ventilation
and perfusion, and diffusion limitation.”” The reported
prevalence of HPS in cirrhosis is estimated to be 4% to
32%, although 40% to 60% of cirrhotic patients have
detectable intrapulmonary vascular dilatations, even in
the absence of symptoms.”>’*”” Classic symptoms include
dyspnea, orthodeoxia, and platypnea with clinical signs
including digital clubbing, cyanosis, and spider angi-
omata.”” Liver transplantation is the only treatment for
HPS, and, for unclear reasons, there is a variable delay
in oxygenation improvement posttransplant that ranges
from 3 months to 3 years.”

Cigarette smoking further worsens ventilation/perfu-
sion mismatch in the already compromised and shunting
respiratory system of HPS. However, the relationship
between smoking and HPS appears to be even more
complex. Cigarette smoking seems to inhibit respiratory
tract nitric oxide production through downregulation of
inducible nitric oxide synthase, in addition to impairing
endothelium-dependent vasodilatation.”®” Interestingly,
a case report showed that resumption of smoking actually
expedited the resolution of HPS after liver transplant
(LT), and postulated that it was the aforementioned 2
mechanisms related to cigarette smoking that counter-

acted the pathophysiology of HPS.%
Cigarette Smoking and Liver Transplantation
Tobacco smoking has been shown to delay wound healing

post-LT®!
complications, particularly arterial events such as hepatic

and to significantly increase post-LT vascular

artery thrombosis.® Patients who stopped smoking at
least 2 months prior to LT had a significant reduction in
the risk of vascular complications, with a number needed
to treat of 7 (ie, 7 patients needed to quit smoking to
prevent 1 arterial complication).®

Patients with active smoking following LT have
increased nongraft-related mortality rates, which seem
to be driven by cardiovascular events, sepsis, and malig-
nancy.® Cigarette smoking is an independent risk factor
for de novo neoplasms posttransplant, including lung and
head-and-neck tumors.**® This is particularly relevant
in transplant recipients who are prescribed immunosup-
pressants, which are associated with increased malignancy
risk, particularly for skin cancers and posttransplant

lymphoproliferative disease (smoking is an independent
risk factor for both of these malignancies).® The overall
rate of new neoplasms post-LT is approximately 5% to
15%, and malignancy is one of the leading causes of late
post-LT death.?

A study of 301 patients who underwent ortho-
topic LT found that approximately 17% of transplanted
patients were active smokers.®® There were similar rates
of smoking pre- and posttransplant, with the number of
active smokers who quit following orthotopic LT offset
by the number of former smokers who restarted smoking
post—orthotopic LT.*® These rates are comparable to the
active smoking rate of 15% post-LT found in a telephone
survey by Ehlers and colleagues.®® The former study
demonstrated that at 10 years, the cumulative malignancy
rate was 12.7% in smokers vs 2.1% in nonsmokers.®
Smoking is also associated with COPD (present in 18%
of patients undergoing LT evaluation in the United
States), which was linked to increased physical limitations
and lower quality of life but was not found to adversely
affect survival post-LT.”

It is well known that alcohol use and cigarette smok-
ing are closely correlated. A Veterans Administration
study demonstrated that 90% of patients enrolled in a
substance abuse program with alcohol use disorder also
smoked cigarettes.”” Patients with alcohol-associated liver
disease often resume smoking early post-L'T and increase
intensity of smoking over time. Alcohol and smoking have
a synergistic effect on the risk of oropharyngeal cancers
in particular. A study by Duvoux and colleagues showed
that the incidence of tumors was higher in patients
receiving a transplant for alcohol-associated cirrhosis than
nonalcohol-associated cirrhosis (26.7% vs 5.0%; P<.01),
specifically oropharyngeal and esophageal squamous cell
carcinoma and posttransplant lymphoproliferative dis-
ease.”” An important ethical question is whether smoking
should be a contraindication to liver transplantation, as is
the case for alcohol in many transplant centers. Currently,
many transplant centers do not offer liver transplantation
to active smokers, but may offer behavioral and medical
assistance to augment smoking and alcohol cessation
prior to listing the patient for LT.”?

Coronavirus Disease 2019 and the Liver

Although not directly related to smoking, coronavirus
disease 2019 (COVID-19) infection provides a good
example of the intricate interplay between the lungs and
the liver in a systemic viral illness.

In December 2019, a novel RNA betacoronavirus,
named severe acute respiratory syndrome coronavirus
2 or COVID-19, was discovered in Wuhan, China.”
Since this time, the highly contagious virus with variable
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clinical symptoms (ranging from asymptomatic to acute
respiratory distress syndrome and death) has resulted in a
pandemic and over 1.3 million deaths to date.”

Elevated liver enzymes (typically in a hepatocellular
pattern, ranging from mild to severe) are commonly seen
in patients presenting with COVID-19, present in up
to 76% of hospitalized patients, and potentially exacer-

bated by the use of lopinavir/ritonavir.”®

The prevalence
of elevated aminotransferases in individuals with severe
COVID-19 or whose disease resulted in admission to
an intensive care unit, mechanical ventilation, or death
was approximately double that of individuals with non-
severe disease or who did not reach the aforementioned
endpoints.”” A retrospective study showed that elevation
of ALT levels to greater than 40 U/L was associated with
higher mortality rates (univariable OR, 2.87 [1.48-5.57];
P=.0018).%®

Clinically significant liver injury appears to be uncom-
mon, even in the most severely ill patients, but there have
been case reports of acute liver failure, possibly related to
multiorgan failure in the setting of severe inflammatory
response syndrome.” Postulated mechanisms for the
effect of COVID-19 on liver enzymes include direct viral
toxicity, liver ischemia due to hypoxia, or a dysregulated
immune response or cytokine storm phenomenon with
coagulation activation and changes in iron metabolism
due to macrophage activation.!%%!

Although patients with cirrhosis and end-stage liver
disease are thought to be at higher risk for complica-
tions of COVID-19, worse outcomes were not seen in
an analysis of COVID-19 studies that included patients
with chronic liver disease and COVID-19 infection (42

patients in total from various studies).'®

Conclusion

While the adverse effects of cigarette smoking on the lungs
and cardiovascular system are well described, the detrimen-
tal effects of smoking on the liver are less well understood.
There is an emerging body of evidence that supports an
association between cigarette smoking and progression of
fibrosis in chronic liver disease (eg, NAFLD*? and PBC").
Smoking also appears to accelerate the development of
HCC in patients with chronic HBV and/or HCV infec-
tions.®® Finally, tobacco smoking has a negative impact
on lung function, which increases physical limitations
and may preclude liver transplantation.”® Following liver
transplantation, smoking specifically increases the risk
of de novo malignancy,” vascular complications,®* and
nongraft-associated mortality.*® Cigarette smoking has an
important negative effect on a multitude of liver diseases
via various mechanisms, and smoking cessation must
be prioritized. The data are limited, and more research

SMOKING AND LIVER DISEASE

is needed to better understand how smoking affects the
liver and how these effects can be mitigated. Currently,
it is recommended that all patients with liver disease be
offered pharmacologic and psychologic smoking cessation
resources, particularly patients being considered for liver
transplantation.”
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