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Abstract: Liver diseases are a major health burden globally. The sharp increase in
obesity has led to a greater prevalence of nonalcoholic liver diseases. NAFLD may
progress to NASH, cirrhosis of the liver, and even hepatocellular carcinoma.
Alcoholic liver disease is also a common disorder, leading to alcoholic
steatohepatitis and alcoholic cirrhosis. Alcohol abuse is a risk factor in about 50% of
cases of cirrhosis. Cirrhotic patients may present with ascites, portal hypertension-
related bleeding, or hepatic encephalopathy. They are also at a higher risk of
developing hepatocellular carcinoma. Hepatic viral infections are also rampant.
Hepatitis B viral infection is common, with almost 30% of the world’s population
showing serological evidence of exposure. These patients can progress to
hepatocellular carcinoma. HCV infections also can lead to cirrhosis and
hepatocellular carcinoma. Chronic HCV infection is often the primary reason for
having a liver transplant. It is estimated to affect over 58 million worldwide and is a
major cause of liver disease-related death. No vaccination is available for HCV.
Hepatocellular carcinoma is the sixth most common malignant tumor in the world. It
is also the fourth leading cause of cancer-related death worldwide. It usually occurs
in patients with a history of viral hepatitis, alcoholic hepatitis, or nonalcoholic fatty
liver disease. Since its diagnosis is often made at late stages, mortality is high.
Given the ominous nature of these liver diseases, prevention and management via
lifestyle modification is an important option. This manuscript discusses five major
modifiable lifestyle behaviors that can significantly impact liver diseases.
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INTRODUCTION

The common liver diseases are nonalcoholic
fatty liver disease (NAFLD), alcoholic liver disease,
and hepatocellular carcinoma [1]. NAFLD is due to
lipid accumulation in the hepatocyte (steatosis) [2]. The
estimated worldwide prevalence of NAFLD is 25% [3],
and is projected to increase to 33.5% by 2030 [4],
NAFLD may progress to more severe stages such as
non-alcoholic  steatohepatitis (NASH), which is
characterized by  lipid-derived inflammation,
hepatocellular ballooning, and fibrosis [5]. NASH may
progress to liver cirrhosis [6]. Cirrhosis is an ominous
disease, affecting over 122 million individuals in 2017
[7]. Besides NASH, cirrhosis may be caused by chronic
hepatitis B virus (HBV) and hepatitis C virus (HCV)
infections, and alcohol-related liver damage [7].
NAFLD also increases the risk for hepatocellular
carcinoma (HCC) [8-10]. Other risk factors for HCC
are chronic viral infections [11] and alcohol [12]. The
liver can also be damaged because of traumatic injuries
[13], drugs [14], and heart failure [15]. Lifestyles play
an important role in all aspects of these diseases.

DiscussioN

Healthy lifestyles include non-smoking, low to
moderate alcohol intake, a normal body mass index,
regular exercise, and a prudent quality of diet [16].

Smoking

Smoking is a major cause of preventable
morbidity and mortality globally [17]. Smoked tobacco
products include, besides cigarettes and cigars, water
pipes [18], electronic cigarettes [19], bidis [20], and
krekets [21]. Tobacco smoke has several thousand
chemicals, and many of them are carcinogenic [22].
Smoking has been causally related to several major
diseases [23], including cardiovascular diseases [24],
COPD [25], and cancer [26]. Smokers age faster, and
premature wrinkles attest to this [27]. Smoking during
pregnancy not only causes complications in the mother
[28], but also increases diseases the risk of diseases
such as asthma and obesity in the offspring [28].
Children who are exposed to secondhand smoke are at
increased risk for several diseases, including, sudden
infant death syndrome [29]. Smoking cessation reduces
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the risk of major chronic diseases [30]. Cessation also
helps reduce the severity of these diseases [31],
improves the quality of life [32], increases disease-free
life [33], and augments life expectancy [34]. Smoking is
the leading preventable cause of death worldwide [35].

Smoking damages the liver via three
mechanisms:  toxic (both direct and indirect),
immunologic, and oncogenic [36]. Kim et al., studied
160,862 patients found that of current smokers, former
smokers, and nonsmokers, 42%, 39%, and 18%,
respectively, had evidence of NAFLD on liver
ultrasound [37]. They concluded that current smoking is
an independent risk factor for NAFLD [37]. Smoking
also subjects these individuals to worse including
increased rates of liver transplantation and a
higher long-term overall mortality [38]. Smoking also
increases the severity of hepatic lesions in patients
infected with HBV [39] or HCV [40]. Smoking has
been linked with an increased risk of hepatocellular
carcinoma in patients with chronic liver disease [41-44].
Lee et al., calculated that the relative risk ratio was 1.51
for current smokers and 1.12 for former smokers for
increased incidence, after conducting a meta-analysis of
38 cohort studies and 58 case-control studies, and after
adjusting for HBV infection, HCV infection, and
alcohol consumption [45]. Smoking also increases HCC
related mortality [46]. Cigarette smoke has a known
HCC carcinogen, 4-Aminobiphenyl [47]. P53, a tumor-
suppressing gene is also reduced in smokers [48].
Smokers may have poor lung function that may
preclude liver transplantation [49]. Tobacco smoking is
also harmful to liver transplant patients, increasing
complications50. Smokers also face an increased risk of
de novo malignancy [51], and non-graft-associated
mortality after liver transplantation [52]. Further,
chronic smokers are more likely to drink alcohol in
excess [53], and the harmful effects of alcohol on the
liver are well known [54].

Alcohol

Alcohol is protective for some diseases if it is
taken in moderation — not to exceed two standard drinks
a day for men and one standard drink a day for women
[55]. The American Heart Association defines one drink
as one 12-ounce regular beer, 5 ounces of wine or 1.5
ounces of 80-proof spirits, such as bourbon, vodka or
gin [56]. Heavy drinking is defined as, high-dose
intake, of >60 g/day in men and >40 g/day in women,
usually taken over the long term [57]. Binge drinking is
considered as 4 or more drinks for women and 5 or
more drinks for men over 2-hours or in one sitting [58,
59]. Compulsive excessive alcohol intake leads to
alcohol use disorder (AUD) [60]. Besides several health
issues, including liver problems mentioned below, AUD
is also associated with violence, accidents, suicide, and
higher mortality [61, 62]. Alcohol can damage the liver
and result in alcoholic liver disease (ALD), which
includes alcoholic fatty liver, alcoholic hepatitis, and
alcoholic cirrhosis [63]. They are also more prone to

develop HCC [64, 65]. About 90% of alcoholics
develop alcoholic fatty liver (steatosis), about 25%
develop alcoholic hepatitis, about 15% develop
alcoholic cirrhosis, and about 10% develop HCC [66,
67]. Continued alcohol consumption usually in those
with ALD leads to progression to end-stage liver
disease [68]. Alcohol abstinence markedly reduces
mortality [69], and the only definitive treatment for
end-stage ALD is liver transplantation [70, 71].
Alcohol-related liver injury may be potentiated by
chronic viral hepatitis, both HBV and HCV [72-74].
Other factors such as genes [75], metabolic syndrome
[76], and iron overload [77] may also play a role.

Obesity

A body mass index (BMI) between 20 and
24/9 kg/m2 is normal, a BMI between 25 and 29.9
kg/m2 is considered overweight, while a BMI of >30
kg/m2 represents obesity [78]. Asians have a high risk
of type 2 diabetes and CVD at a lower BMI, and the
norms are different for them [79]. Obesity has been
further divided as follows: class 1, BMI >30 and
<34.9; class 2, BMI > 35 and <39.9; class 3, BMI >40
[80]. Obesity is prevalent all over the world [81-87]. In
the USA in 2017-2018, 42.2% of all adults were found
to be obese81. Excess body weight is reported in over
30% of Europeans [82]. China, India, and Brazil have
also seen a major rise in the prevalence of obesity [83-
86]. It is also increasing rapidly in most African
countries [87]. Besides estimation of BMI, diagnosing
visceral fat deposition, or visceral obesity is also
important [88]. Compared with subcutaneous fat, white
visceral fat secretes free fatty acids and adipocytokines
[89] and is associated with significant cardiovascular
disease, type 2 diabetes, cancer, and mortality, even if
the BMI is normal [90, 91]. Visceral obesity can be
measured by several anthropometric measurements:
waist circumference<102 cm in males and <88 cm in
females; waist-hip ratio 0.9 or less in males and 0.85 or
less in females; weight height ratio < 0.5 [92]. Obesity
increases the incidence of NAFLD by 3.5-fold [93]. It is
estimated that 30% to 37% of patients with obesity have
NAFLD [94-96]. In those who have undergone bariatric
surgery, the prevalence rises from 84% to 96% [95].
Pang et al., in a meta-analysis, found that for each 1
unit increase in waist circumference, the odds ratio of
NAFLD increased by 1.07, and for each 1 unit increase
in BMI, the odds ratio increased by 1.25 [97]. Weight
loss is a viable option in the treatment of NAFLD and
fibrosis [98]. Histological improvements are noted with
as little as 3-5% weight loss in these patients [98, 99].
Further reduction in weight loss is helpful, but greater
weight loss (>10%) is associated with the highest rates
of NAFLD/NASH resolution and fibrosis regression
[100]. The presence of obesity is ominous for patients
with alcoholic hepatitis, and they are twice as likely to
die in the short term, compared to those who are
nonobese [101]. HCV infected individuals also face a
poor prognosis if they are obese, with frequent
complications and early death [102, 103]. Obesity is
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also a risk factor for hepatocellular carcinoma [104,
105].

Exercise

Physical inactivity is becoming a major causal
factor in several disorders [106, 107]. Exercise is safe in
most chronic diseases108 and has innumerable health
benefits [109]. The World Health Organization
recommends that adult men and women should
accumulate at least 150 min of moderate-intensity
physical exercise per week and young people aged 5-17
years should accumulate at least 60 min of physical
exercise of moderate to vigorous intensity daily110.
Exercise is beneficial in patients with NAFLD [111,
112]. Whitsett et al., conducted a systematic review of
18 studies and concluded that exercise significantly
reduced hepatic fat content [113]. The American
Gastroenterological ~ Association, the  American
Association for the Study of Liver Diseases, and the
American College of Gastroenterology all recommend
physical exercise as a treatment for NAFLD [114]. It
has also shown benefits in patients with NASH [115],
Wong et al demonstrated in a randomized trial of 145
NASH patients, aerobic and resistance exercise along
with dietary restriction resulted in a 64% remission rate
compared to a 20% remission rate in the non-
intervention control group [116]. Exercise in patients
with NASH also decreases progression to hepatocellular
cancer [117]. HCV patients exhibit lower physical
activity than the general population [118] and are at an
increased risk for cardiovascular diseases [119].
Exercise in these patients not only reduces the CVD
risk [120]. HCV patients also have a poor quality of life
[121], and this improves with exercise [122]. HCV
infected patients frequently (30%-50%) cognitive
dysfunction and exercise helps decrease cognitive
dysfunction [123]. Exercise  (personalized) is
recommended in patients with cirrhosis by the
American Association for the Study of Liver Diseases
[124]. These patients have reduced exercise capacity
and low VO2max [125, 126] and often develop
sarcopenia [127, 128]. Exercise, both aerobic and
resistance, helps improve cardiorespiratory fitness and
preserve muscle mass and reverse sarcopenia in these
patients [129, 130]. It is safe in patients with cirrhosis
of liver [131, 132]. The improved endurance with
exercise [133] contributes to the improved quality of
life noted by these patients with exercise [134]. Liver
transplant patients also benefit from exercise, while on
the waitlist [135]. Following transplantation, exercise
training is associated with a shorter length of hospital
stay and a reduced 90-day readmission rate [136].
These patients often have a reduced exercise capacity
and muscle strength [137], and exercise helps reduce
these deficits. Exercise post-transplant also helps
improve the cardiometabolic profile and the mental
components of quality of life [138, 139]. Increasing
physical activity may play a significant role in reducing
the risk and decreasing the mortality of liver cancer
[140, 141]. Two meta-analyses have found an inverse

relationship between physical activity and liver cancer
risk [142], and liver cancer mortality [143]. In a recent
analysis has confirmed these relationships, Lee found
that in a meta-analysis of 10 prospective cohort studies,
liver cancer risks and mortality were 26% and 25%
lower with high amounts of physical activity (PA) and
23% and 19% lower in moderate amounts of PA,
respectively, compared to low amounts of PA [144]. At
the vigorous-intensity PA level, high and moderate
amounts of PA reduced these risks by 54% and 45%,
respectively [144].

Diet

Besides maintaining a healthy weight by
exercise and calorie restriction, the quality of diet is
important [145]. The dietary guideline for Americans
recommends that the diet be well balanced, mostly
plant-based, rich in fruits and vegetables, whole grains,
fish, low in sugar and salt, and with the occasional
intake of lean meat [146]. It should limit or eliminate
trans-fats, saturated fats, fried foods, sodium, red meat,
refined carbohydrates, and sugar-sweetened beverages
[146]. The benefits of a plant-based diet have been
confirmed in several studies [147-152]. DASH diet
[153], Mediterranean diet [154] and Nordic diets [155]
are healthy diets. A vegetarian diet is a plant-based diet
and avoids meat [153, 154, 156, 157]. A quality diet,
besides a diet that prevents excess body weight, is also
important in patients with NAFLD [158-161]. These
include Mediterranean, Paleolithic, ketogenic, high-
protein, plant-based, low-carbohydrate diets [158].
Intermittent fasting has also shown beneficial health
outcomes in these patients [158]. NAFLD patients do
better with diets that incorporate soluble and insoluble
fiber, monounsaturated or polyunsaturated fatty acids,
micronutrients, vitamins E, C, and D, and polyphenols
like resveratrol, curcumin, caffeine, quercetin [159,
160]. Fructose and saturated fatty acids contribute to the
pathogenesis of NAFLD [161]. The role of alcohol in
causing liver damage (ALD) has been discussed before.
Abstinence from alcohol is critical in these patients
[162]. ALD patients often suffer from malnutrition
[163]. The American College of Gastroenterology and
the American Association for the Study of Liver
Diseases guidelines recommend 1.2 to 1.5 g/kg per day
of protein intake and 35 to 40 kcal/kg per day of body
weight for energy intake in patients with ALD [164].
Several micronutrients are also helpful in these patients
and include minerals like zinc, magnesium, selenium
[165-167], and vitamins such as vitamins D, vitamin E,
folate, niacin, and thiamine [168-171]. ALD patients
following a prudent diet have fewer infectious
complications and improve their 1-year mortality [172,
173]. Diet plays an important role in the risk of
hepatocellular carcinoma [174-176]. Besides a calorie-
restricted diet to avoid obesity, diets rich in vegetables,
poultry, fish, monounsaturated fats, whole grains, nuts,
tea, and caffeinated coffee are helpful [177-185].
Micronutrients such as vitamin E, vitamin B9, B-
carotene, manganese, and potassium are also HCC
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preventive [186]. HCC harmful diets are rich in
processed red meat consumption, high-fat dairy foods,

Hepatol. 2020;5(3):245-266. doi: 10.1016/S2468-
1253(19)30349-8.

sugar-sweetened beverages, and/or associated with 8. Adams L.A., Lymp J.F., St. Sauver J., Sanderson
heavy alcohol intake [187-191]. S.0., Lindor K.D., Feldstein A., Angulo P. The
natural history of nonalcoholic fatty liver disease:
A population-based cohort
CONCITUSIQN . . study. Gastroenterology. 2005;129:113-121.
Liver dlseases_, especially NAFLD, hepatitis, doi: 10.1053/j.gastro.2005.04.014.

and hepatocellular carcinoma are a major health burden 9. Day CP. From fat to

g_lobaIIy. Many of these co_nditions are _related to poor inflammation. Gastroenterology. 2006;130:207—

I!festyles, suc_h as smoking, glcohollsm, sedentary 210. doi: 10.1053/j.gastr0.2005.11.017.

Ilfes'gy_le, obesity, a_md a poor cﬁet. These fa(_:tors are 10. Noureddin M., Rinella M.E. Nonalcoholic Fatty

modifiable. FoIIovx(lng healthy.llfestyle behaviors hel.p Liver Disease, Diabetes, Obesity, and

rgdupt_a these major liver diseases. The effect is Hepatocellular Carcinoma. Clin. Liver
significant. The added advantage of following a healthy Dis. 2015:19:361-379.

lifestyle is an improvement in other aspects of ill-health doi: 10.1016/j.¢1d.2015.01.012.

and a major increase in life expectancy. 11. Balogh J, Victor D 3rd, Asham EH, et al.

) Hepatocellular carcinoma: a review. J Hepatocell

Acknowledgement: None Carcinoma. 2016;3:41-53. Published 2016 Oct 5.

. doi:10.2147/JHC.S61146.
Funding: None 12. International Agency for Research on Cancer
. . (IARC) Monographs on the evaluation of

Canflict of Interest. None carcinogenic risks to humans. Alcohol Drinking.

1998;44(44):207-215.

REFERENCES 13. Taghavi S, Askari R. Liver Trauma. 2021 Jul 22.

1. GBD 2017 Cirrhosis Collaborators. The global, In: StatPearls [Internet]. Treasure Island (FL):
regional, and national burden of cirrhosis by cause StatPearls Publishing; 2021 Jan-.
in 195 countries and territories, 1990-2017: a 14. US Food and Drug Administration. Drug induced
systematic analysis for the Global Burden of liver injury rank (DILIrank) dataset. 2018.
Disease Study 2017. Lancet Gastroenterol. Accessed March 14,
Hepatol. 2020. Mar; 5: 245-266. 2019 https://www.fda.gov/ScienceResearch/Bioinf

2. Engin A. (2017) Non-Alcoholic Fatty Liver ormaticsTools/LiverToxicityKnowledgeBase/ucm6
Disease. In: Engin A., Engin A. (eds) Obesity and 04985.htm.

Lipotoxicity. Advances in Experimental Medicine 15. Ford R.M., Book W., Spivey J.R. Liver disease
and Biology, vol 960. Springer, Cham. related to the heart. Transpl. Rev. 2015;29:33-37.
https://doi.org/10.1007/978-3-319-48382-5_19. doi: 10.1016/j.trre.2014.11.003.

3. Araujo AR, Rosso N, Bedogni G, Tiribelli C, 16. Yanping Li, An Pan, Dong D. et al. Impact of
Bellentani S. Global epidemiology of non-alcoholic Healthy Lifestyle Factors on Life Expectancies in
fatty liver disease/non-alcoholic steatohepatitis: the US Population. Circulation. 2018;138:345-355.
what we need in the future. Liver https://doi.org/10.1161/CIRCULATIONAHA.117.
Int. 2018;38(Suppl 1):47-51. 032047.
doi: 10.1111/liv.13643. 17. He J, Gu D, Wu X et al. Major causes of death

4. Estes C, Razavi H, Loomba R, Younossi Z, Sanyal among men and women in China. N Engl J
AJ. Modeling the epidemic of nonalcoholic fatty Med. 2005;353(11):1124-1134.
liver disease demonstrates an exponential increase 18. Shihadeh A, Schubert J, Klaiany J, EI Sabban M,
in burden of disease. Hepatology. 2018;67(1):123— Luch A, Saliba NA. Toxicant content, physical
133. doi: 10.1002/hep.29466. properties and biological activity of waterpipe

5. https://www.the-nash-education-program.com/wp- tobacco  smoke  and  its  tobacco-free
content/uploads/2019/11/WEB-NEP-monograph- alternatives. BMJ. 2015;24(1):22-30.
11-2019.pdf. 19. Smith P (2019) E-cigarettes-Tobacco Prevention

6. Perakakis N, Stefanakis K, Mantzoros CS. The role and Control-Minnesota Department of Health.
of omics in the pathophysiology, diagnosis and Retrieved from
treatment of non-alcoholic fatty liver disease. https://www.health.state.mn.us/ecigarettes.
Metabolism. 2020  Oct;111S:154320.  doi: 20. Mishra S, Joseph RA, Gupta PC, Pezzack B, Ram
10.1016/j.metabol.2020.154320. F, Sinha DN, et al. Trends in bidi and cigarette

7. Collaborators GBDC. The global, regional, and smoking in India from 1998 to 2015, by age,
national burden of cirrhosis by cause in 195 gender and education. BMJ Glob Health.
countries and territories, 1990-2017: a systematic 2016;1(1):e000005.
analysis for the Global Burden of Disease Study 21. https://en.wikipedia.org/wiki/Kretek - accessed
2017. Lancet Gastroenterol September 17, 2021.

© East African Scholars Publisher, Kenya 242



Shashi K. Agarwal., East African Scholars J Med Sci; Vol-4, Iss-10 (Nov, 2021): 239-249

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

Weng MW, Lee HW, Park SH, et al. Aldehydes are
the predominant forces inducing DNA damage and
inhibiting  DNA repair in tobacco smoke
carcinogenesis. Proc Natl Acad Sci U S A. 2018 Jul
3;115(27):E6152-E6161. doi:
10.1073/pnas.1804869115.
cdc.gov/tobacco/basic_information/health_effects/i
ndex.htm.

Wilson PWF. Smoking, smoking cessation, and
risk of cardiovascular disease. Curr Treat Options
Cardiovasc Med. 2006;8(4):276-281.

Patel RR, Ryu JH, Vassallo R. Cigarette smoking
and diffuse lung disease. Drugs. 2008;68(11):1511-
27. doi: 10.2165/00003495-200868110-00004.
Sasco AJ, Secretan MB, Straif K. Tobacco
smoking and cancer: a brief review of recent
epidemiological evidence. Lung Cancer. 2004
Aug;45 Suppl 2:S3-9. doi:
10.1016/j.lungcan.2004.07.998.

Clatici VG, Racoceanu D, Dalle C, Voicu C,
Tomas-Aragones L, Marron SE, et al. Perceived
age and life style. The specific contributions of
seven factors involved in health and beauty.
Maedica. 2017;12(3):191-201.

Grangé G, Berlin I, Bretelle F, et al. Smoking and
smoking cessation in pregnancy. Synthesis of a
systematic review. J Gynecol Obstet Hum Reprod.
2020 Oct;49(8):101847. doi:
10.1016/j.jogoh.2020.101847.

Farber HJ, Walley SC, Groner JA, Nelson KE;
Section on Tobacco Control. Clinical Practice
Policy to Protect Children From Tobacco, Nicotine,
and  Tobacco  Smoke. Pediatrics. 2015
Nov;136(5):1008-17.  doi:  10.1542/peds.2015-
3108.

Pirie K, Peto R, Reeves GK, Green J, Beral V;
Million Women Study Collaborators . The 21st
century hazards of smoking and benefits of
stopping: a prospective study of one million
women in the UK. Lancet. 2013;381(9861):133-
141. doi:10.1016/S0140-6736(12)61720-6.

U.S. Department of Health and Human Services.
Smoking Cessation: A Report of the Surgeon
General. Atlanta, GA: U.S. Department of Health
and Human Services, Centers for Disease Control
and Prevention, National Center for Chronic
Disease Prevention and Health Promotion, Office
on Smoking and Health, 2020. - accessed 2020
May 13.

Mulder 1, Tijhuis M, Smit HA, Kromhout D.
Smoking cessation and quality of life: the effect of
amount of smoking and time since quitting. Prev
Med. 2001;33(6):653-660.
d0i:10.1006/pmed.2001.0941.

Li Y, Schoufour J, Wang DD, Dhana K, et al.
Healthy lifestyle and life expectancy free of cancer,
cardiovascular disease, and type 2 diabetes:
prospective cohort study. BMJ. 2020 Jan
8;368:16669. doi: 10.1136/bm;j.16669.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

Strandberg AY, Strandberg TE, Pitkéld K, Salomaa
VV, Tilvis RS, Miettinen TA. The effect of
smoking in midlife on health-related quality of life
in old age: a 26-year prospective study. Arch Intern
Med. 2008;168(18):1968-1974.
doi:10.1001/archinte.168.18.1968.

World Health Organization (2011). WHO report on
the global tobacco epidemic. World Health
Organization; Retrieved from

https://apps.who.int/iris/bitstream/handle/10665/44
616/9789240687813_eng.pdf;jsessionid=875DB2C
B25F1FB9A84AT7581CDAB16.

El-Zayadi AR. Heavy smoking and liver. World J
Gastroenterol. 2006 Oct 14;12(38):6098-101. doi:
10.3748/wjg.v12.i38.6098.

Kim NH, Jung YS, Hong HP et al. Association
between cotinine-verified smoking status and risk
of nonalcoholic  fatty liver  disease. Liver
Int. 2018;38(8):1487-1494.

Angulo P, Kleiner DE, Dam-Larsen S, et al. Liver
Fibrosis, but No Other Histologic Features, Is
Associated With Long-term Outcomes of Patients
With  Nonalcoholic  Fatty  Liver Disease.
Gastroenterology. 2015 Aug;149(2):389-97.€10.
doi: 10.1053/j.gastr0.2015.04.043.

Yu MW, Hsu FC, Sheen IS, Chu CM, Lin DY,
Chen CJ, Liaw YF. Prospective study of
hepatocellular carcinoma and liver cirrhosis in
asymptomatic  chronic  hepatitis B virus
carriers. Am J Epidemiol. 1997;145:1039-1047.
Pessione F, Ramond MJ, Njapoum C, et al.
Cigarette smoking and hepatic lesions in patients
with chronic hepatitis
C. Hepatology. 2001;34:121-125.

Mukaiya M, Nishi M, Miyake H, Hirata K. Chronic
liver diseases for the risk of hepatocellular
carcinoma: a case-control study in Japan. Etiologic
association of alcohol consumption, cigarette
smoking and the development of chronic liver
diseases. Hepatogastroenterology. 1998;45:2328—
2332.

Wang LY, You SL, Lu SN, Ho HC, Wu MH, Sun
CA, Yang HlI, Chien-Jen C. Risk of hepatocellular
carcinoma and habits of alcohol drinking, betel
quid chewing and cigarette smoking: a cohort of
2416 HBsAg-seropositive and 9421 HBsAg-
seronegative male residents in Taiwan. Cancer
Causes Control. 2003;14:241-250.

Chen ZM, Liu BQ, Boreham J, Wu YP, Chen JS,
Peto R. Smoking and liver cancer in China: case-
control comparison of 36,000 liver cancer deaths
VS. 17,000 cirrhosis deaths. Int J
Cancer. 2003;107:106-112.

Chuang SC, Lee YC, Hashibe M, Dai M, Zheng T,
Boffetta P. Interaction between cigarette smoking
and hepatitis B and C virus infection on the risk of
liver cancer: a meta-analysis. Cancer Epidemiol
Biomarkers Prev. 2010;19(5):1261-1268.

Lee Y-CA, Cohet C, Yang Y-C, Stayner L,
Hashibe M, Straif K. Meta-analysis of

© East African Scholars Publisher, Kenya

243



Shashi K. Agarwal., East African Scholars J Med Sci; Vol-4, Iss-10 (Nov, 2021): 239-249

46.

47.

48.

49,

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

epidemiologic studies on cigarette smoking and
liver cancer. Int J Epidemiol. 2009;38(6):1497—
1511.

Abdel-Rahman O, Helbling D, Schob O, et al.
Cigarette smoking as a risk factor for the
development of and mortality from hepatocellular
carcinoma: An updated systematic review of 81
epidemiological studies. J Evid Based Med
2017;10:245-54. 10.1111/jebm.12270,

Wang L-Y, Chen C-J, Zhang Y-J et al. 4-
Aminobiphenyl DNA damage in liver tissue of
hepatocellular carcinoma patients and controls. Am
J Epidemiol. 1998;147(3):315-323.

Wang B, Zhang Y, Xu D et al. Meta-analysis on
the relationship between tobacco smoking, alcohol
drinking and p53 alteration in cases with
esophageal carcinoma [in Chinese]. Zhonghua Liu
Xing Bing Xue Za Zhi. 2004;25(9):775-778.
Rybak D, Fallon MB, Krowka MJ et al. Pulmonary
Vascular Complications of Liver Disease Study
Group. Risk factors and impact of chronic
obstructive pulmonary disease in candidates for
liver transplantation. Liver Transpl.
2008;14(9):1357-1365.

Pungpapong S, Manzarbeitia C, Ortiz J et al.
Cigarette smoking is associated with an increased
incidence of vascular complications after liver
transplantation. Liver Transpl. 2002;8(7):582-587.
Duvoux C, Delacroix I, Richardet J-P et al.
Increased incidence of oropharyngeal squamous
cell carcinomas after liver transplantation for
alcoholic cirrhosis. Transplantation.
1999;67(3):418-421.

Leithead JA, Ferguson JW, Hayes PC. Smoking-
related morbidity and mortality following liver
transplantation. Liver Transpl. 2008;14(8):1159-
1164.

DiFranza JR, Guerrera MP. Alcoholism and
smoking. J Stud Alcohol. 1990 Mar;51(2):130-5.
doi: 10.15288/jsa.1990.51.130.

Rocco A, Compare D, Angrisani D, Sanduzzi
Zamparelli M, Nardone G. Alcoholic disease: liver
and beyond. World J Gastroenterol. 2014 Oct
28;20(40):14652-9. doi:
10.3748/wjg.v20.i40.14652.
https://www.niaaa.nih.gov/alcohol-
health/overview-alcohol-consumption/moderate-
binge-drinking.

https://www.heart.org/.

Fernandez-Sola J. Cardiovascular risks and benefits
of moderate and heavy alcohol consumption. Nat.
Rev. Cardiol. 2015;12:576-587. doi:
10.1038/nrcardio.2015.91.

Kuntsche E., Kuntsche S., Thrul J., Gmel G. Binge
drinking: Health impact, prevalence, correlates and
interventions. Psychol. Health. 2017;32:976-1017.
doi: 10.1080/08870446.2017.1325889.

Fillmore M.T., Jude R. Defining “binge” drinking
as five drinks per occasion or drinking to a .08%
BAC: Which is more sensitive to risk? Am. J.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

Addict. 2011;20:468-475. doi:
0391.2011.00156.x.

Esser MB, Hedden SL, Kanny D, Brewer RD,
Gfroerer JC, Naimi TS. Prevalence of Alcohol
Dependence Among US Adult Drinkers, 2009-
2011. Prev Chronic Dis 2014;11:140329.

Roerecke M, Rehm J. Alcohol use disorders and
mortality: a systematic review and meta-analysis.
Addiction. 2013; 108: 1562-1578.

Rehm J, Baliunas D, Borges GL, et al. The relation
between  different  dimensions of alcohol
consumption and burden of disease: an overview.
Addiction. 2010; 105: 817-843.

Singal AK, Bataller R, Ahn J, Kamath PS, Shah
VH. ACG Clinical Guideline: Alcoholic Liver
Disease. Am J Gastroenterol. 2018;113(2):175-194.
doi:10.1038/ajg.2017.469.

Testino G, Leone S, Borro P. Alcohol and
hepatocellular carcinoma: a review and a point of
view. World J Gastroenterol 2014;20:15943-54.
10.3748/wjg.v20.i43.15943.

Hlady RA, Tiedemann RL, Puszyk W, et al. .
Epigenetic signatures of alcohol abuse and hepatitis
infection during human hepatocarcinogenesis.
Oncotarget 2014;5:9425-43.
10.18632/oncotarget.2444.

Orman ES, Odena G, Bataller R. Alcoholic liver
disease: pathogenesis, management, and novel
targets for therapy. J Gastroenterol Hepatol.
2013;28 Suppl 1:77-84.

Singal AK, Bataller R, Ahn J, Kamath PS, Shah
VH. ACG Clinical Guideline: Alcoholic Liver
Disease. Am J Gastroenterol. 2018;113(2):175-194.
d0i:10.1038/ajg.2017.469.

Frazier TH, Stocker AM, Kershner NA, Marsano
LS, McClain CJ. Treatment of alcoholic liver
disease. Therap Adv Gastroenterol. (2011) 4:63—
81.10.1177/1756283X10378925.

Xie, Y.-D., Feng, B., Gao, Y. and Wei, L. (2014),
Alcohol abstinence and survival. Hepatol Res, 44:
436-449. https://doi.org/10.1111/hepr.12131.

Burra P, Senzolo M, Adam R, Delvart V, Karam V,
Germani G, Neuberger J. Liver transplantation for
alcoholic liver disease in Europe: a study from the
ELTR (European Liver Transplant Registry) Am J
Transplant. 2010;10:138-148.

Singal AK, Guturu P, Hmoud B et al. Evolving
frequency and outcomes of liver transplantation
based on etiology of liver disease. Transplantation
2013;95:755-60.

Schmidt CS, Schon D, Schulte B, Luth S, Polywka
S, Reimer J. Viral hepatitis in alcohol-dependent
inpatients: prevalence, risk factors, and treatment
uptake. J Addict Med. 2013;7:417-421.

Poynard T, Bedossa P, Opolon P. Natural history of
liver fibrosis progression in patients with chronic
hepatitis C. The OBSVIRC, METaViR,
CLINIVIR, and DOSVIRC groups. Lancet
1997;349:825-32.

10.1111/j.1521-

© East African Scholars Publisher, Kenya

244



Shashi K. Agarwal., East African Scholars J Med Sci; Vol-4, Iss-10 (Nov, 2021): 239-249

74,

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

Zhang M, Wu R, Jiang J, Minuk GY, Niu J. The
presence of hepatitis B core antibody is associated
with more advanced liver disease in alcoholic
patients with cirrhosis. Alcohol. 2013;47:553-558.
Hrubec Z, Omenn GS. Evidence of genetic
predisposition to alcoholic cirrhosis and psychosis:
twin concordances for alcoholism and its biological
end points by zygosity among male veterans.
Alcohol Clin Exp Res 1981;5:207-15.

Park EY, Lim MK, Oh JK, Cho H, Bae MJ, Yun
EH, Kim DI, Shin HR. Independent and supra-
additive effects of alcohol consumption, cigarette
smoking, and metabolic syndrome on the elevation

of serum liver enzyme levels. PLoS One.
2013;8:263439.
Fletcher LM, Halliday JW, Powell LW.

Interrelationships of alcohol and iron in liver
disease with particular reference to the iron-binding
proteins, ferritin and transferrin. J Gastroenterol
Hepatol. 1999;14:202-214.
https://www.euro.who.int/en/health-topics/disease-
prevention/nutrition/a-healthy-lifestyle/body-mass-
index-bmi?source=post_page.

WHO Expert Consultation: Appropriate body-mass
index for Asian populations and its implications for
policy and intervention strategies. Lancet 363:
157-163, 2004.

Aronne LJ. Classification of obesity and
assessment of obesity-related health risks. Obes
Res. 2002;10(Suppl 2):105S-115S.

Hales CM, Carroll MD, Fryar CD, Ogden CL.
Prevalence of Obesity and Severe Obesity Among
Adults: United States, 2017-2018. NCHS Data
Brief. 2020 Feb;(360):1-8. PMID: 32487284.
Nittari G, Scuri S, Petrelli F, Pirillo I, di Luca NM,
Grappasonni 1. Fighting obesity in children from
European World Health Organization member

states. Epidemiological data, medical-social
aspects, and prevention programs. Clin Ter. 2019
May-Jun;170(3):e223-e230. doi:
10.7417/CT.2019.2137.

Yu Z, Han S, Chu J, Xu Z, Zhu C, Guo X: Trends
in overweight and obesity among children and
adolescents in China from 1981 to 2010: A meta-
analysis. PLoS One 7: €51949, 2012.

Gupta R, Sharma KK, Gupta A, Agrawal A,
Mohan I, Gupta VP, Khedar RS, Guptha S:
Persistent high prevalence of cardiovascular risk
factors in the urban middle class in India: Jaipur
Heart Watch-5. J Assoc Physicians India 60: 11—
16, 2012.

Schmitt AC, Cardoso MR, Lopes H, et al.
Prevalence of metabolic syndrome and associated
factors in women aged 35 to 65 years who were
enrolled in a family health program in Brazil.
Menopause 20: 470-476, 2013.

Swinburn BA, Sacks G, Hall KD, McPherson K,
Finegood DT, Moodie ML, et al. The global
obesity pandemic: Shaped by global drivers and

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

local environments. Lancet. 2011;378: 804-814.
doi: 10.1016/S0140-6736(11)60813-1.

Swinburn BA, Sacks G, Hall KD, McPherson K,
Finegood DT, Moodie ML, et al. The global
obesity pandemic: Shaped by global drivers and
local environments. Lancet. 2011;378: 804-814.
doi: 10.1016/S0140-6736(11)60813-1.

Item F, Konrad D. Visceral fat and metabolic
inflammation: the portal theory revisited. Obes
Rev. 2012 Dec;13 Suppl 2:30-9. doi:
10.1111/j.1467-789X.2012.01035.x.
https://doi.org/10.1007/s11894-016-0516-y.
Britton KA, et al. Body fat distribution, incident
cardiovascular disease, cancer, and all-cause
mortality. J. Am. Coll. Cardiol. 2013;62:921-925.
doi: 10.1016/j.jacc.2013.06.027.

Bray GA, et al. Relation of central adiposity and
body mass index to the development of diabetes in
the Diabetes Prevention Program. Am. J. Clin.
Nutr. 2008;87:1212-1218.

doi: 10.1093/ajcn/87.5.1212.

Waist circumference and waist-hip ratio: report of a
WHO expert  consultation. World Health
Organization. 2008. [2021-04-
28]. https://doi.org/10.1007/s11894-016-0516-y.

Li, L., Liu, D.-W., Yan, H.-Y., Wang, Z.-Y., Zhao,
S-H., andWang, B.(2016) Obesity is an
independent risk factor for non-alcoholic fatty liver
disease: evidence from a meta-analysis of 21 cohort
studies. Obesity Reviews, 17: 510- 519.
doi: 10.1111/0br.12407.

Vernon G, Baranova A, Younossi ZM. Systematic
review: the epidemiology and natural history of
non-alcoholic fatty liver disease and non-alcoholic
steatohepatitis in adults. Aliment Pharmacol Ther.
2011;34:274-285.).

Clark JM . The epidemiology of nonalcoholic fatty
liver disease in adults. J Clin Gastroenterol.
2006;40(Suppl 1):S5-S10.; Than NN , Newsome
PN. A concise review of non-alcoholic fatty liver
disease. Atherosclerosis. 2015;239(1):192-202.
Than NN, Newsome PN. A concise review of non-
alcoholic fatty liver disease. Atherosclerosis.
2015;239(1):192-202.

Pang Q , Zhang JY, Song SD, et al. Central obesity
and nonalcoholic fatty liver disease risk after
adjusting for body mass index. World J
Gastroenterol. 2015;21(5):1650-1662.
Vilar-Gomez E, Martinez-Perez Y, Calzadilla-
Bertot L, Torres-Gonzalez A, Gra-Oramas B,
Gonzalez-Fabian L, et al. Weight Loss Through
Lifestyle Moadification Significantly Reduces
Features of  Nonalcoholic  Steatohepatitis.
Gastroenterology 2015;149: 367-378.e365. doi:
10.1053/j.gastro.2015.04.005.

Musso G, Cassader M, Rosina F, Gambino R.
Impact of current treatments on liver disease,
glucose metabolism and cardiovascular risk in non-
alcoholic fatty liver disease (NAFLD): a systematic
review and meta-analysis of randomised trials.

© East African Scholars Publisher, Kenya

245



Shashi K. Agarwal., East African Scholars J Med Sci; Vol-4, Iss-10 (Nov, 2021): 239-249

Diabetologia 2012;55: 885-904. doi:
10.1007/s00125-011-2446-4.

100.Vilar-Gomez E, Martinez-Perez Y, Calzadilla-
Bertot L, Torres-Gonzalez A, Gra-Oramas B,
Gonzalez-Fabian L, et al. Weight Loss Through
Lifestyle Modification Significantly Reduces
Features of  Nonalcoholic  Steatohepatitis.
Gastroenterology 2015;149: 367-378.e365. doi:
10.1053/j.gastro.2015.04.005.

101.Parker R, Kim SJ, Im GY, et al. Obesity in acute
alcoholic  hepatitis increases morbidity and
mortality. EBioMedicine. 2019 Jul;45:511-518.
doi: 10.1016/j.ebiom.2019.03.046.

102.Watts T, Lauver D, Sethi AK, Snedden T, Zahner
S. Hepatitis C virus infections among people aged
15-44, United States, 2009-2018. Public Health
Nurs. 2021 Mar;38(2):167-175. doi:
10.1111/phn.12808.

103.Benhammou JN, Moon AM, Pisegna JR, Su F,
Vutien P, Moylan CA, loannou GN. Nonalcoholic
Fatty Liver Disease Risk Factors Affect Liver-
Related Outcomes After Direct-Acting Antiviral
Treatment for Hepatitis C. Dig Dis Sci. 2021
Jul;66(7):2394-2406. doi: 10.1007/s10620-020-
06457-2.

104.Caldwell SH, Crespo DM, Kang HS, Al-Osaimi
AM. Obesity and hepatocellular carcinoma.
Gastroenterology. 2004 Nov;127(5 Suppl 1):S97-
103. doi: 10.1053/j.gastr0.2004.09.021.

105.Nishida N. Metabolic disease as a risk of
hepatocellular  carcinoma. Clin Mol  Hepatol.
2021;27(1):87-90. doi:10.3350/cmh.2020.0302.

106.Hallal PC, Andersen LB, Bull FC, Guthold R,
Haskell W & Ekelund U; Lancet Physical Activity
Series Working Group (2012). Global physical
activity levels: surveillance progress, pitfalls, and
prospects. Lancet 380, 247-257.

107.Lee IM, Shiroma EJ, Lobelo F, Puska P, Blair SN
& Katzmarzyk PT, Lancet Physical Activity Series
Working Group (2012). Effect of physical
inactivity on major non-communicable diseases
worldwide: an analysis of burden of disease and
life expectancy. Lancet 380, 219-229.

108.Bricca A, Harris LK, Jager M, Smith SM, Juhl CB,
Skou ST. Benefits and harms of exercise therapy in
people with multimorbidity: A systematic review
and meta-analysis of randomised controlled trials
Res Rev. 2020;63:101166.
d0i:10.1016/j.arr.2020.101166.

109.Ruegsegger GN, Booth FW. Health Benefits of
Exercise. Cold Spring Harb Perspect Med. 2018 Jul
2;8(7):a029694. doi: 10.1101/cshperspect.a029694.

110.Cavanaugh A.R., Schwartz G.J., Blouet C. Global
Health Estimates (2015). Deaths by Cause, Age,
Sex, by Country and by Region, 2000-2015. World
Health Organization; Geneva, Switzerland: 2015.

111.Zhang HJ, He J, Pan LL, Ma ZM, Han CK, Chen
CS, Chen Z, Han HW, Chen S, Sun Q, and others.
Effects of moderate and vigorous exercise on
nonalcoholic fatty liver disease: A randomized

clinical trial. JAMA Intern Med.
2016;176(8):1074-82.

112.Zelber-Sagi S, Buch A, Yeshua H, Vaisman N,
Webb M, Harari G, Kis O, Fliss-Isakov N,
Izkhakov E, Halpern Z, and others. Effect of
resistance training on non-alcoholic fatty-liver
disease a randomized-clinical trial. World J
Gastroenterol. 2014;20(15):4382-92.

113.Whitsett M, VanWagner LB. Physical activity as a
treatment of non-alcoholic fatty liver disease: A
systematic  review. World  J Hepatol.
2015;7(16):2041-52.

114.Chalasani N, Younossi Z, Lavine JE, Diehl AM,
Brunt EM, Cusi K, Charlton M, Sanyal AJ. The
diagnosis and management of non-alcoholic fatty
liver disease: Practice guideline by the American
Association for the Study of Liver Diseases,
American College of Gastroenterology, and the
American Gastroenterological Association.
Hepatology 2012;55(6):2005-23.

115.Houghton D, Thoma C, Hallsworth K, et al.
Exercise reduces liver lipids and visceral adiposity
in patients with nonalcoholic steatohepatitis in a
randomized controlled trial. Clin Gastroenterol
Hepatol. 2017;15(1):96-102 e3.

116.Wong VW, Chan RS, Wong GL, Cheung BH, Chu
WC, Yeung DK, Chim AM, Lai JW, Li LS, Sea
MM, and others. Community-based lifestyle
modification programme for non-alcoholic fatty
liver disease: A randomized controlled trial. J
Hepatol. 2013;59(3):536-42.

117.Piguet AC, Saran U, Simillion C, Keller I,
Terracciano L, Reeves HL, Dufour JF. Regular
exercise decreases liver tumor development in
hepatocyte-specific PTEN-deficient mice
independently  of  steatosis. J Hepatol.
2015;62(6):1296-303,

118.NHS Digital. Health survey for England 2016:
physical activity in adults, 2016.

119.Fernandez-Montero JV, Barreiro P, de Mendoza C,
Labarga P, Soriano V. Hepatitis C virus coinfection
independently increases the risk of cardiovascular
disease in HIV-positive patients. J Viral Hepat.
2016 Jan;23(1):47-52. doi: 10.1111/jvh.12447.

120.McPherson S, Gosrani S, Hogg S, Patel P, Wetten
A, Welton R, Hallsworth K, Campbell M.
Increased cardiovascular risk and reduced quality
of life are highly prevalent among individuals with
hepatitis C. BMJ Open Gastroenterol. 2020
Aug;7(1):e000470. doi: 10.1136/bmjgast-2020-
000470.

121.McPherson S, Gosrani S, Hogg S, Patel P, Wetten
A, Welton R, Hallsworth K, Campbell M.
Increased cardiovascular risk and reduced quality
of life are highly prevalent among individuals with
hepatitis C. BMJ Open Gastroenterol. 2020
Aug;7(1):e000470. doi: 10.1136/bmjgast-2020-
000470.

122.Hallsworth K, Gosrani S, Hogg S, Patel P, Wetten
A, Welton R, McPherson S, Campbell MD.

© East African Scholars Publisher, Kenya

246



Shashi K. Agarwal., East African Scholars J Med Sci; Vol-4, Iss-10 (Nov, 2021): 239-249

Association of exercise participation levels with
cardiometabolic health and quality of life in
individuals with hepatitis C. BMJ Open
Gastroenterol. 2021  Mar;8(1):e000591.  doi:
10.1136/bmjgast-2020-000591.

123.0'Gorman P, Strahan O, Ferguson D, et al.
Improvement in cognitive impairment following a
12-week aerobic exercise intervention in
individuals with non-cirrhotic chronic hepatitis C. J
Viral Hepat. 2021 Apr;28(4):637-650. doi:
10.1111/jvh.13460.

124.Chen H.-W. Dunn M.A. Arresting frailty and
sarcopenia in cirrhosis: future prospects. Clin Liver
Dis. 2018; 11: 52-57/.

125.Wong F, Girgrah N, Graba J, et al. The cardiac
response to exercise in cirrhosis. Gut 2001;49:268—
75.

126.Dharancy S, Lemyze M, Boleslawski E, et
al. Impact of impaired aerobic capacity on liver
transplant
candidates. Transplantation 2008;86:1077-83.

127.Dasarathy S, Merli M. Sarcopenia from mechanism
to diagnosis and treatment in liver disease. J
Hepatol. 2016  Dec;65(6):1232-1244.  doi:
10.1016/j.jhep.2016.07.040. Epub 2016 Aug 8.
PMID: 27515775.

128.Carey E.J., Lai J.C., Wang C.W., Dasarathy S.,
Lobach I., Montano-Loza A.J., Dunn M.A. Fitness,
Life Enhancement, and Exercise in Liver
Transplantation Consortium. A multicenter study to
define sarcopenia in patients with end-stage liver
disease. Liver Transpl. 2017;23:625-633.
doi: 10.1002/1t.24750.

129.Tandon P, Ismond KP, Riess K, Duarte-Rojo A,
Al-Judaibi B, Dunn MA, et al. Exercise in
cirrhosis: translating evidence and experience to
practice. J Hepatol. 2018;69(5):1164-77.
https://doi.org/10.1007/s11894-016-0516-y.

130.Kappus MR, Mendoza MS, Nguyen D, Medici V,
McClave SA. Sarcopenia in patients with chronic
liver disease: can it be altered by diet and exercise?
Curr Gastroenterol Rep. 2016;18(8):43.
https://doi.org/10.1007/s11894-016-0516-y.

131.Campillo B, Fouet P, Bonnet JC, Atlan G.
Submaximal oxygen consumption in liver cirrhosis.
Evidence of severe functional aerobic impairment.
J Hepatol 1990; 10: 163-167.

132.Brustia R, Savier E, Scatton O. Physical exercise in
cirrhotic patients: Towards prehabilitation on
waiting list for liver transplantation. A systematic
review and meta-analysis. Clin Res Hepatol
Gastroenterol. 2018  Jun;42(3):205-215.  doi:
10.1016/j.clinre.2017.09.005.

133.Duarte-Rojo A, Ruiz-Margdin A, Montafio-Loza
AJ, Macias-Rodriguez RU, Ferrando A, Kim WR.
Exercise and physical activity for patients with
end-stage liver disease: Improving functional status
and sarcopenia while on the transplant waiting list.
Liver Transpl. 2018 Jan;24(1):122-139. doi:
10.1002/1t.24958. PMID: 29024353.

134.Zenith L, Meena N, Ramadi A, Yavari M, Harvey
A, Carbonneau M, Ma M, Abraldes JG, Paterson I,
Haykowsky MJ, Tandon P. Eight weeks of exercise
training increases aerobic capacity and muscle
mass and reduces fatigue in patients with cirrhosis.
Clin Gastroenterol Hepatol. 2014
Nov;12(11):1920-6.e2. doi:
10.1016/j.cgh.2014.04.016.

135.Debette-Gratien M, Tabouret T, Antonini MT,
Dalmay F, Carrier P, Legros R, Jacques J, Vincent
F, Sautereau D, Samuel D, Loustaud-Ratti V.
Personalized adapted physical activity before liver
transplantation:  acceptability —and  results.
Transplantation. 2015 Jan;99(1):145-50. doi:
10.1097/TP.0000000000000245.

136.Al-Judaibi B, Algalami I, Sey M, et al. Exercise
Training for Liver Transplant Candidates.
Transplant Proc. 2019 Dec;51(10):3330-3337. doi:
10.1016/j.transproceed.2019.08.045.

137.Ratcliffe J, Longworth L, Young T, et al. ; Cost-
Effectiveness of Liver Transplantation
Team. Assessing health-related quality of life pre-
and post-liver transplantation: a prospective
multicenter study. Liver Transpl. 2002;8:263-270.

138.Moya-Néajera D, Moya-Herraiz A, Compte-Torrero
L, Hervas D, Borreani S, Calatayud J, Berenguer
M, Colado JC. Combined resistance and endurance
training at a moderate-to-high intensity improves
physical condition and quality of life in liver
transplant  patients.  Liver  Transpl. 2017
Oct;23(10):1273-1281. doi: 10.1002/1t.24827.

139.Hickman 1J, Hannigan AK, Johnston HE, et al.
Telehealth-delivered, Cardioprotective Diet and
Exercise Program for Liver Transplant Recipients:
A Randomized Feasibility Study. Transplant
Direct. 2021 Feb 4;7(3):e667. doi:
10.1097/TXD.0000000000001118.

140.Berzigotti A., Saran U., Dufour J.F. Physical
activity and liver
diseases. Hepatology. 2016;63:1026-1040.
doi: 10.1002/hep.28132.

141.Kruk J., Czerniak U. Physical activity and its
relation to cancer risk:  Updating the
evidence. Asian Pac. J. Cancer
Prev. 2013;14:3993-4003.
doi: 10.7314/APJCP.2013.14.7.3993.

142.Lin Z.Z., Xu Y.C., Liu C.X,, Lu X.L., Wen F.Y.
Physical Activity and Liver Cancer Risk: A
Systematic Review and Meta-analyses. Clin. J.
Sport Med. 2018
doi: 10.1097/JSM.0000000000000689.

143.Baumeister S.E., Leitzmann M.F., Linseisen J.,
Schlesinger S. Physical Activity and the Risk of
Liver Cancer: A Systematic Review and Meta-
Analysis of Prospective Studies and a Bias
Analysis. J. Natl. Cancer Inst. 2019;111:1142—
1151. doi: 10.1093/jnci/djz111.

144.1 ee J. Associations between Physical Activity and
Liver Cancer Risks and Mortality: A Systematic
Review and Meta-Analysis. Int J Environ Res

© East African Scholars Publisher, Kenya

247



Shashi K. Agarwal., East African Scholars J Med Sci; Vol-4, Iss-10 (Nov, 2021): 239-249

Public Health. 2020;17(23):8943. Published 2020
Dec 1. doi:10.3390/ijerph17238943.

145.Harrison S, Couture P, Lamarche B. Diet Quality,
Saturated Fat and Metabolic Syndrome. Nutrients.
2020 Oct 22;12(11):3232. doi:
10.3390/nu12113232.

146.US Department of Health and Human Services. US
Department of Agriculture. 2015-2020 Dietary
Guidelines for Americans. 8th edition. Dec, 2015.

147.Pilis W, Stec K, Zych M, Pilis A. Health benefits
and risk associated with adopting a vegetarian
diet. Rocz Pantsw Zakl Hig. 2014;65(1):9-14.

148.Huang T, Yang B, Zheng J et al
(2012) Cardiovascular disease mortality and cancer
incidence in vegetarians: a meta-analysis and
systematic  review. Annals of nutrition &
metabolism 60, 233-240.

149.Tonstad S, Stewart K, Oda K et al
(2013) Vegetarian diets and incidence of diabetes
in the Adventist Health Study-2. Nutrition,
metabolism, and cardiovascular diseases
NMCD 23, 292-299.

150. Yokoyama Y, Nishimura K, Barnard ND et al.
(2014) Vegetarian diets and blood pressure: a meta-
analysis. JAMA internal medicine 174, 577-587.

151.Beezhold B, Radnitz C, Rinne A et al
(2015) Vegans report less stress and anxiety than
omnivores. Nutritional neuroscience 18, 289-296.

152.Appleby PN, Crowe FL, Bradbury KE et al.
(2016) Mortality in vegetarians and comparable
nonvegetarians in the United Kingdom. The
American journal of clinical nutrition 103, 218-
230.

153.Campbell A.P. DASH eatng plan: An eating pattern
for diabetes management. Diabetes Spectr.
2017;30:76-81. doi: 10.2337/ds16-0084.

154.Sofi F, Abbate R, Gensini GF, Casini A. Accruing
evidence on benefits of adherence to the
Mediterranean diet on health: an updated
systematic review and meta-analysis. Am J Clin
Nutr. 2010;92(5):1189-1196.

155.Adamsson V, Reumark A, Cederholm T, Vesshy B,
Riserus U, Johansson G. What is a healthy Nordic
diet? Foods and nutrients in the NORDIET study.
Food Nutr Res. 2012;56. 10.3402/fnr.v56i0.18189.

156.Agrawal S., Millett C.J., Dhillon P.K,
Subramanian S.V., Ebrahim S. Type of vegetarian
diet, obesity and diabetes in adult Indian
population. Nutr. J. 2014;13:89. doi: 10.1186/1475-
2891-13-89.

157.Brathwaite N., Fraser H.S., Modeste N., Broome
H., King R. For the patient. Are vegetarians at less
risk for obesity, diabetes, and hypertension?
Obesity, diabetes, hypertension, and vegetarian
status among seventh-day adventists in barbados:
Preliminary results. Ethn. Dis. 2003;13:148.

158.Moore MP, Cunningham RP, Dashek RJ, Mucinski
JM, Rector RS. A Fad too Far? Dietary Strategies
for the Prevention and Treatment of NAFLD.

Obesity (Silver Spring). 2020;28(10):1843-1852.
d0i:10.1002/0by.22964.

159.Weiskirchen R. Hepatoprotective and anti-fibrotic
agents: it’s time to take the next step. Front
Pharmacol 2016;6:303. 10.3389/fphar.2015.00303.

160.Ullah R, Rauf N, Nabi G, et al. Role of nutrition in
the pathogenesis and prevention of non-alcoholic
fatty liver disease: recent updates. Int J Biol Sci
2019;15:265-76. 10.7150/ijbs.30121.

161.Engin A. Non-Alcoholic Fatty Liver Disease. Adv
Exp Med Biol. 2017;960:443-467. doi:
10.1007/978-3-319-48382-5_19.

162.Shen NT, Kaplan A, Fahoum K, Basu E, Shenoy
A, Wahid N, lvatorov A, Pisa J, Salajegheh A,
Dawod E, Rosenblatt R, Fortune B, Safford M,
Brown RS Jr. Identification of Quantifiable
Predictors of Relapse in Patients with Alcohol-
Associated Liver Disease. Hepatol Commun. 2021
Mar 13;5(7):1156-1164. doi: 10.1002/hep4.1704.

163.Shin S, Jun DW, Saeed WK, Koh DH. A narrative
review of malnutrition in chronic liver disease. Ann
Transl Med. 2021 Jan;9(2):172. doi: 10.21037/atm-
20-4868.

164.Stickel F, Datz C, Hampe J, Bataller R.
Pathophysiology and Management of Alcoholic
Liver Disease: Update 2016 [published correction
appears in Gut Liver. 2017 May 15;11(3):447]. Gut
Liver. 2017;11(2):173-188. doi:10.5009/gnl16477.

165.Rossi RE, Conte D, Massironi S. Diagnosis and
treatment of nutritional deficiencies in alcoholic
liver disease: Overview of available evidence and
open issues. Dig Liver Dis. 2015;47:819-825.

166.Grober U., Schmidt J., Kisters K. Magnesium in
prevention and therapy. Nutrients. 2015;7:8199—
8226.

167.Rederstorff M., Krol A., Lescure A. Understanding
the importance of selenium and selenoproteins in
muscle function. Cell. Mol. Life Sci. 2006;63:52—
59.

168.Rader C.P., Corsten N., Rolf O. [Osteomalacia and
vitamin D deficiency] Orthopade. 2015;44:695—
702.

169.B6hm V. Vitamin E. Antioxidants (Basel)
2018;7:44.;Kim Young-In. Folate and cancer: a tale
of Dr. Jekyll and Mr. hyde? Am. J. Clin. Nutr.
2018;107:139-142.

170.Gasperi V., Sibilano M., Savini 1., Catani M.V.
Niacin in the central nervous system: an update of
biological aspects and clinical applications. Int. J.
Mol. Sci. 2019;20:974.

171.Wiley KD, Gupta M. Vitamin B1 Thiamine
Deficiency. [Updated 2021 Jun 21]. In: StatPearls
[Internet]. Treasure Island (FL): StatPearls
Publishing; 2021 Jan-.  Available  from:
https://www.ncbi.nlm.nih.gov/books/NBK537204/.

172.Henkel AS, Buchman AL. Nutritional support in
patients with chronic liver disease. Nat Clin Pract
Gastroenterol Hepatol. 2006;3:202—-209.

173.Cabré E, Rodriguez-Iglesias P, Caballeria J, et al.
Short- and long-term outcome of severe alcohol-

© East African Scholars Publisher, Kenya

248



Shashi K. Agarwal., East African Scholars J Med Sci; Vol-4, Iss-10 (Nov, 2021): 239-249

induced hepatitis treated with steroids or enteral
nutrition: a  multicenter randomized trial.
Hepatology. 2000;32:36-42.

174.Y. Wang, B. Wang, F. Shen, J. Fan, H. Cao. Body
mass index and risk of primary liver cancer: a
meta-analysis of prospective studies. Oncologist,
17 (2012), pp. 1461-1468.

175.Saitta C, Pollicino T, Raimondo G. Obesity and
liver cancer. Ann Hepatol. 2019 Nov-
Dec;18(6):810-815. doi:
10.1016/j.a0hep.2019.07.004.

176.George ES, Sood S, Broughton A, Cogan G,
Hickey M, Chan WS, Sudan S, Nicoll AJ. The
Association between Diet and Hepatocellular
Carcinoma: A Systematic Review. Nutrients. 2021
Jan 8;13(1):172. doi: 10.3390/nu13010172.

177.Bamia C., Lagiou P., Jenab M., Aleksandrova K.,
Fedirko V., Trichopoulos D., Overvad K.,
Tjgnneland A., Olsen A., Clavel-Chapelon F., et al.
Fruit and vegetable consumption in relation to
hepatocellular carcinoma in a multi-centre,
European cohort study. Br. J.  Cancer.
2015;112:1273-1282. doi: 10.1038/bjc.2014.654.

178.Zhang W., Xiang Y., Li H., Yang G., Cai H., Ji B,,
Gao Y.T., Zheng W., Shu X.O. Vegetable-based
dietary pattern and liver cancer risk: Results from
the Shanghai women’s and men’s health studies.
Cancer Sci. 2013;104:1353-1361. doi:
10.1111/cas.12231.

179.Freedman N.D., Cross A.J., McGlynn K.A., Abnet
C.C., Park Y., Hollenbeck A.R., Schatzkin A.,
Everhart J.E., Sinha R. Association of Meat and Fat
Intake with Liver Disease and Hepatocellular
Carcinoma in the NIH-AARP Cohort. J. Natl.
Cancer Inst. 2010;102:1354-1365. doi:
10.1093/jnci/djg301.

180.Ma Y., Yang W., Li T., Liu Y., Simon T.G., Sui J.,
Wu K., Giovannucci E.L., Chan A.T., Zhang X.
Meat intake and risk of hepatocellular carcinoma in
two large US prospective cohorts of women and
men. Int. J. Epidemiol. 2019;48:1863-1871. doi:
10.1093/ije/dyz146.

181.Yang W., Ma Y., Liu Y., Smith-Warner S., Simon
T., Chong D., Qi Q., Meyerhardt J.A., Giovannucci
E.L., Chan A.T., et al. Association of Intake of
Whole Grains and Dietary Fiber with Risk of
Hepatocellular Carcinoma in US Adults. JAMA
Oncol. 2019;5:879-886. doi:
10.1001/jamaoncol.2018.7159.

182.Sui J., Yang W., Ma Y., Li T.Y., Simon T.G,,
Meyerhardt J.A., Liang G., Giovannucci E.L.,
Chan A.T., Zhang X. A Prospective Study of Nut

Consumption and Risk of Primary Hepatocellular
Carcinoma in the U.S. Women and Men. Cancer
Prev. Res. 2019;12:367-374. doi: 10.1158/1940-
6207.CAPR-18-0511.

183.Bamia C., Lagiou P., Jenab M., et al. Coffee, tea
and decaffeinated coffee in relation to
hepatocellular carcinoma in a European population:
Multicentre, prospective cohort study. Int. J.
Cancer. 2015;136:1899-1908. doi:
10.1002/ijc.29214.

184.Bghn S.K., Blomhoff R., Paur I. Coffee and cancer
risk, epidemiological evidence, and molecular
mechanisms. Mol. Nutr. Food Res. 2013;58:915-
930. doi: 10.1002/mnfr.201300526.

185.Setiawan V., Wilkens L., Lu S., Hernandez B., Le-
Marchand L., Henderson B. Association of coffee
intake with re-duced incidence of liver cancer and
death from chronic liver disease in the US
multiethnic cohort. Gastroenterology. 2015;148:15.
doi: 10.1053/j.gastro.2014.10.005.

186.Rizk M., Guilloteau A., Mouillot T., et al. Dietary
components modulate the risk of hepatocellular
carcinoma in cirrhotic patients. Nutr. Res.
2019;61:82-94. doi: 10.1016/j.nutres.2018.10.002.

187.Freedman N.D., Cross A.J., McGlynn K.A., Abnet
C.C., Park Y., Hollenbeck A.R., Schatzkin A,
Everhart J.E., Sinha R. Association of Meat and Fat
Intake with Liver Disease and Hepatocellular
Carcinoma in the NIH-AARP Cohort. J. Natl.
Cancer Inst. 2010;102:1354-1365. doi:
10.1093/jnci/djg301.

188.Yang W., Sui J., Ma Y., Simon T.G., Chong D.,
Meyerhardt J.A., Willett W.C., Giovannucci E.L.,
Chan A.T., Zhang X. A prospective study of dairy
product intake and the risk of hepatocellular
carcinoma in U.S. men and women. Int. J. Cancer.
2020;146:1241-1249. doi: 10.1002/ijc.32423.

189.Rizk M., Guilloteau A., Mouillot T., et al. Dietary
components modulate the risk of hepatocellular
carcinoma in cirrhotic patients. Nutr. Res.
2019;61:82-94. doi: 10.1016/j.nutres.2018.10.002.

190.Baecker A, Liu X, La Vecchia C, Zhang ZF.
Worldwide incidence of hepatocellular carcinoma
cases attributable to major risk factors. Eur J
Cancer Prev. 2018;27(3):205-212.
d0i:10.1097/CEJ.0000000000000428.

191.Yang JD, Hainaut P, Gores GJ, Amadou A,
Plymoth A, Roberts LR. A global view of
hepatocellular carcinoma: trends, risk, prevention
and management. Nat Rev Gastroenterol Hepatol.
2019 Oct;16(10):589-604. doi: 10.1038/s41575-
019-0186-y.

Cite This Article: Shashi K. Agarwal (2021). Lifestyles and Diseases of the Liver. East African Scholars J Med Sci, 4(10), 239-249.

© East African Scholars Publisher, Kenya

249



