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ABSTRACT

Background: Non-alcoholic fatty liver disease (NAFLD) is a global health challenge. Yet, there is no
information regarding the impact of national public health policies (PHP) addressing NAFLD-related
conditions on its prevalence. We described the development of PHP addressing NAFLD-related
conditions and the burden of NAFLD in the Americas.

Methods: We performed a cross-sectional study in 17 American countries. A group of NAFLD
experts in each country completed a survey on national policies, guidelines, awareness, monitoring
of NAFLD, and its related health conditions (e.g., obesity or diabetes). We also registered data on
NAFLD-related outcomes (prevalence and mortality) and hepatocellular carcinoma (HCC)
attributable to NAFLD in each country from the Global Burden of Disease database.

Findings: None of the included countries had a specific national policy for NAFLD. The median
number of PHP on NAFLD-related conditions were 4 [4-6]. Only Brazil (6%) had a national strategy
for cirrhosis and three (18%) had for HCC (Brazil, Chile, and Panama). In addition, 15 (88%)
countries had policies to prevent diabetes, 14 (82%) to prevent hypertension, 14 (82%) to prevent
cardiovascular diseases, 11 (65%) to decrease alcohol use disorders, and 9 (53%) countries had PHP
on obesity. Six countries (35%) had national clinical NAFLD guidelines. Only five (29%) countries had
national campaigns to raise awareness and inform about NAFLD, and seven (41%) countries had a
registry of disease burden due to NAFLD.

Interpretation: There is a significant lack of PHP addressing NAFLD and its health consequences in
the Americas. We also identify a low registry of disease burden due to NAFLD among countries. Our
findings support the need for national policies to address NAFLD.

Funding: the National Institute on Alcohol Abuse and Alcoholism (NIAAA), FONDECYT, and

CONICYT.
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RESEARCH IN CONTEXT
Evidence before this study
e Non-alcoholic fatty liver disease (NAFLD) affects 20-25% of the general population and is
associated with morbidity, increased mortality, and elevated healthcare costs.
® A recent cross-sectional study of 29 European countries demonstrated that none of the
countries had official national strategies for NAFLD prevention and control.
® There is no information about the development and implementation of PHP in the
Americas.
Added value of this study
e None of the included countries have established national public health policies to
specifically address NAFLD in the Americas.
e We found a low awareness about NAFLD, its related conditions, and an unsatisfactory
registry of the burden of NAFLD in the 17 countries studied.
Implications of all the available evidence
e Additional public health policies on NAFLD-related conditions (including policies to
decrease obesity, diabetes, hypertension, dyslipidemia, and cardiovascular diseases) could
contribute to decreasing the burden of NAFLD.
e Implementation of public health policies is urgently needed in the Americas to decrease the

NAFLD burden.

Search strategy and selection criteria
We did an electronic search up to July 1, 2021, in the MEDLINE (via PubMed) database. We used

keywords and free-text words related to NAFLD, diabetes, obesity, hypertension, dyslipidemia,



cirrhosis, hepatocellular carcinoma, cardiovascular diseases, and its public health policies. We hand

searched (up to July 1, 2021) governmental websites. We did not limit our search by language.



SUMMARY

Non-alcoholic fatty liver disease (NAFLD) affects 20-25% of the general population and is associated
with morbidity, increased mortality, and elevated healthcare costs. Most of the NAFLD risk factors
are modifiable and, therefore, potentially susceptible to being reduced by public health policies
(PHP). To date, there is no information about NAFLD-related PHP in the Americas. In this study, we
analyzed the data from 17 American countries and found that none of them have established
national PHP to decrease NAFLD-related burden. There is important heterogeneity in the existence
of PHP to prevent NAFLD-related conditions. The most developed PHP were related to diabetes
(88%), hypertension (82%), cardiovascular diseases (82%), obesity (53%), and dyslipidemia (35%).
Further, only seven countries had a registry of the burden of NAFLD, accompanied by scarce efforts
to raise awareness in the Americas. Additional policies and the implementation of public health

policies are urgently needed in the Americas to decrease the NAFLD burden.
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INTRODUCTION

Non-alcoholic fatty liver disease (NAFLD), also named metabolic dysfunction-associated fatty liver
disease (MAFLD), currently represents the most frequent liver disease globally*?. NAFLD
encompasses a broad spectrum of clinical phenotypes ranging from isolated steatosis, different
degrees of inflammation and fibrosis, to cirrhosis and its complications such as hepatocellular
carcinoma (HCC). To date, it affects 20-25% of the general global population, and its prevalence
could increase up to 18% by 2030, due to sedentary lifestyles, obesity, and the increasing
prevalence of type 2 diabetes mellitus (T2DM)3>7. NAFLD constitutes the second leading cause of

liver transplant in several high-income countries, including the United States (US)®2,

To date, liver fibrosis has been correlated with worse long-term prognosis and higher mortality, as

71213 However, a recent

opposed to steatosis, which has been generally considered “benign
nationwide cohort study in Sweden suggested that even isolated steatosis is associated with
higher mortality *. Therefore, it is difficult to measure the health care and economic burden of
NAFLD due to its underdiagnosis and complex relationship with other diseases®®. In the US, the
annual direct medical costs of NAFLD are estimated at $103 billion dollars, and four European
countries (Germany, France, Italy, and the United Kingdom) spend together about €35 billion

annually®®. These costs are highest in patients aged 45-65, and the burden is significantly higher

when societal costs are included.

Most risk factors for NAFLD are modifiable. For example, the International Diabetes Federation
states that 80% of T2DM cases are preventable with a healthy diet and physical activity””. Thus,

early identification and treatment of individual components of metabolic syndrome are critical in
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preventing both cardiovascular and liver-related mortality. Nationwide interventions to reduce
obesity and diabetes, such as unhealthy food taxes, and increased access to healthy foods and
physical activity could potentially reduce the NAFLD prevalence. However, there is a gap in the
evidence regarding the availability and effect of these public health policies (PHP) worldwide. To
our knowledge, there is only one cross-sectional study of 29 European countries demonstrating

that none of the countries had official national strategies for NAFLD prevention and control®,

The Americas are characterized by important social, cultural, ethnic, and economic differences®°,
These differences are reflected in its different health problems. Similarly, there are large
differences in governance across the region. To date, there is no comprehensive information about
the PHP on NAFLD-related conditions in the Americas and the burden of disease related to NAFLD.
We aimed to assess the presence of different PHP on NAFLD-related conditions and scientific
guidelines including NAFLD-related conditions across 17 American countries. We also evaluated the
burden of disease related to NAFLD in terms of prevalence and mortality of chronic liver disease
(CLD) due to NAFLD, the incidence of NAFLD-related HCC, and the NAFLD's total burden in

disability-adjusted life years (DALYs) in each country included.
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MATERIALS AND METHODS

Data on public health policies

We conducted a cross-sectional multi-national study with data from 17 American countries:
Argentina, Bolivia, Brazil, Canada, Chile, Colombia, Cuba, Ecuador, Guatemala, Haiti, Honduras,
Mexico, Panama, Paraguay, Peru, the United States, and Uruguay. We constructed a questionnaire
to assess the presence of NAFLD PHP and related conditions (e.g., diabetes, obesity, hypertension,
among others) in each country, including the questions previously published by Lazarus et al.’8. We
also assessed the main healthcare providers involved in the management of patients with NAFLD,
scientific guidelines, awareness, and monitoring mechanisms available in each country. The
information was gathered using an electronic form, and the questionnaire is detailed in Appendix
(see page 3). The participants were recruited through the American Association for the Study of
Liver Diseases (AASLD) and the Latin-American Association for the Study of the Liver (ALEH). We
selected hepatologists who actively participated in special interest groups or have a position in
governmental institutions related to NAFLD and public health policies. The data of the professionals
who answer the questionnaire is summarized in Appendix (see page 4). We requested participation
from up to three participants in each country. We only included countries where we obtained a
complete response from at least one participant. Two independent reviewers (FV and LL)
corroborated the information in government agencies and official media, and the differences were
settled by a third reviewer (LAD). We clarified the unclear responses with participants, and
supporting documentation was required in cases of inconsistency. Data collection for all countries
closed in July 2021. This study was considered IRB exempt since all the information was aggregated

at a country level and relied on publicly available data.



13

Data on risk factors and health consequences from NAFLD
We collected the basic socio-demographic information from the World Bank Open Data source

(http://databank.worldbank.org) (updated to 2019). We included the prevalence of obesity,

diabetes, and hypertension. Data on metabolic dysfunction measures in each country was obtained
from the World Health Organization (WHO) Global Information System of Alcohol and Health
(GISAH)(up to 2016)%*. We defined overweight and obesity as a body mass index (BMI) over 25 or
30 kg/m?, respectively. Diabetes was defined as fasting glucose =126 mg/dl (7-0 mmol/I) or history
of diagnosis with diabetes or use of insulin or oral hypoglycemic drugs. Finally, we considered
hypertension as systolic blood pressure 2140 mmHg or diastolic blood pressure 290 mmHg. Since
NAFLD can coexist with alcohol-associated liver disease (ALD), we also registered alcohol per capita

consumption (APC) (in liters of pure alcohol per year)?.

The main health consequences related to NAFLD included prevalence and mortality of CLD and
cirrhosis due to NAFLD, the incidence of NAFLD-related HCC, and the DALYs related to NAFLD. Data
on NAFLD health consequences was collected from the Global Burden of Disease database
(updated to 2019)?%. We also recorded the deceased donor liver transplantation rate from the
International Registry in Organ Donation and Transplantation (IRODaT) (https://www.irodat.org)

(updated to 2019).

Statistical analysis

We described the number of PHP on NAFLD, PHP on NAFLD-related conditions, and the presence of
guidelines on NAFLD-related conditions in 2021. We also registered the prevalence and mortality
of CLD due to NAFLD, the incidence of NAFLD-related HCC, the NAFLD's total burden in DALYs, and

the deceased donor liver transplantation rate in the 17 included countries. We described nominal
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data using percentages. The normally distributed data were reported using mean and standard
deviation, and not normally distributed data using median and interquartile range. All analyses

were performed with STATA software version 16 (StataCorp, College Station, Texas).
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RESULTS

Baseline characteristics of the participant countries

A total of 17 countries were included, accounting for an overall population of 943,784,880
inhabitants in 2019 (93:3% of the continent’s population). There was one low-income country,
three lower-middle countries, nine upper-middle countries, and four high-income countries (Table
1). The median life expectancy at birth was 76 [75-78] years. Haiti and Bolivia had the lowest life
expectancy at birth (63 and 71 years, respectively), while the highest life expectancy was observed
in Canada, Chile, the US, and Cuba (82, 80, 79, and 79 years, respectively) (Table 1). Overall, the
median prevalence of overweight and obesity was 34:7% [34:4%-36-0%] and 22:7% [21:2%-28-0%)],
respectively. The median prevalence of diabetes in adults was 8-5% [8:0%-9-5%], and 19:9% [17-9%-
21-4%] of the overall adult population had hypertension. The median APC of included countries was
6-4 [4-4-8-0] liters of pure alcohol per year. Appendix (see page 5) summarizes the main incidence

and prevalence of risk factors and conditions related to NAFLD.

The burden of disease related to NAFLD

A total of 133,748,892 had CLD due to NAFLD, with a median prevalence of 13:6% [11:2%-16-8%].
Cuba, Ecuador, and Mexico had the highest-burden related to NAFLD (22:7%; 19:9%; and 18:1%,
respectively), while the lowest burden of disease was observed in Argentina, Canada, and Peru

(8:8%; 9:3%; and 10-5%, respectively) (Figure 1A).

A total of 28,741 individuals died due to NAFLD CLD in 2019. The median mortality due to NAFLD
CLD was 2:5 [1:9-5-0] per 100,000 inhabitants. Mexico, Honduras, and Guatemala exhibited a

higher mortality rate due to NAFLD CLD (7-7, 6-5, and 6-0 per 100,000 inhabitants, respectively)
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compared to other countries (Figure 1B). Inversely, Paraguay, Canada, and Uruguay had a lower
mortality rate (1-0, 1-2, and 1-5 per 100,000 inhabitants, respectively). There were 4,602 cases of
NAFLD-related HCC in 2019, with a median incidence rate of 0-3 [0-2-0-4] cases per 100,000
inhabitants. The highest incidence rate of NAFLD-related HCC was observed in Canada, the US, and
Honduras (1:1, 0-9, and 0-7 per 100,000 inhabitants, respectively) (Figure 1C). Also, the median
DALYs due to NAFLD were 79-8 [49:2-124-2] DALYs per 100,000 inhabitants, which were higher in

Mexico, Guatemala, and Honduras (2186, 195-4, 187-1, respectively) (Figure 1D).

Public health policies on NAFLD and related conditions

None of the included countries had a national policy or action plan addressing NAFLD (Figure 2).
The median number of PHP on NAFLD-related conditions were 4 [4-6]. Only Brazil (6%) had a
national strategy for cirrhosis and three (18%) countries had a national strategy on HCC (Brazil,
Chile, and Panama). Regarding policies on NAFLD-related conditions, 15 (88%) countries had
policies to prevent diabetes, 14 (82%) to prevent hypertension, 14 (82%) to prevent cardiovascular
diseases (CVD), and 11 (65%) to decrease alcohol use disorders. The national policies on obesity
were one of the less developed categories. In fact, only 9 (53%) countries had PHP on obesity, 12
(71%) had established policies on food labeling, and 15 (88%) had policies to promote physical

activity.

National guidelines on NAFLD and related conditions

Six countries (35%) had published national clinical NAFLD guidelines. Four out of six countries with
national guidelines were those with the highest number of public policies (Brazil, Colombia, Mexico,
and Argentina). After the NAFLD diagnosis, all recommended the assessment of cirrhosis and

diabetes. Five (83%) included recommendations for dyslipidemia and screening of HCC. Also, four
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(67%) clinical guidelines recommended the assessment of CVD and hypertension (Appendix, see

page 6).

Management of patients with NAFLD, awareness, and monitoring

The hepatologists reported important differences among healthcare providers to manage NAFLD.
The foremost specialists in charge of the diagnosis and treatment of NAFLD were
gastroenterologists & hepatologists (94%), internal medicine specialists (71%), diabetologists (47%),
and primary care providers (41%) (Figure 3). There were important differences in the availability of
healthcare providers among countries. For example, Brazil, Chile, and Mexico have a wide range of
healthcare providers to manage NAFLD, including primary care providers, internal medicine
specialists, gastroenterologists, and diabetologists. In contrast, Haiti and Honduras had a limited
offer to attend patients with NAFLD. Moreover, only five countries (29%) had referral algorithms

for diagnosing and managing patients with NAFLD.

Thirteen countries performed deceased donor liver transplantation in 2019, with a median
deceased donor liver transplant rate of 1-7 [0-3-8:1] per million inhabitants (Table 1). Countries
with the highest transplantation rate were the US, Canada, Argentina, and Chile. Notably, three
countries without liver transplantation available were also the countries with the lower number of

PHP on NAFLD-related conditions (Honduras, Haiti, and Guatemala).

Just five (29%) countries had national campaigns to raise awareness and inform about NAFLD.
Interestingly, only 7 out of 17 countries had a registry of disease burden due to NAFLD. Three (18%)

countries had a registry of the incidence and prevalence of NAFLD, and only four (24%) countries
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included NAFLD among their national disease registries; however, none had a detailed registry of

mortality in governmental institutions (Table 2).
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DISCUSSION

NAFLD, defined as hepatic steatosis in the presence of metabolic dysregulation (overweight,
obesity, T2DM),2*?* represents a huge healthcare burden in the Americas. A recent meta-analysis
estimated NAFLD prevalence to be 24% and 30% in North and South America, respectively®.
Therefore, PHP are urgently needed to face this public health problem. In this study, we show that:
1. None of the 17 included countries had established national PHP to decrease NAFLD specifically,
and only one country (6%) had PHP to prevent cirrhosis; 2. There is important heterogeneity in the
existence of PHP to prevent NAFLD-related conditions, such as diabetes (88%), hypertension (82%),
CVD (82%), obesity (53%), and dyslipidemia (35%); 3. There is a low registry of disease burden due

to NAFLD, accompanied by scarce efforts to raise awareness in the Americas.

The countries with higher numbers of PHP were Brazil, Colombia, and Mexico. However, there is a
critical lack of planning and implementation of PHP in the Americas. We evidenced that even high-
income countries (such as the US and Canada) have no established national PHP addressing NAFLD.
This lack of NAFLD PHP has also been described in a recent European study where none of the 29
included countries had written strategies or action plans for NAFLD*®. This finding is of concern due
to the high burden of NAFLD and the wide distribution of high-risk genetic polymorphisms in our
region. In fact, one of the most important is the Patatin-like phospholipase domain protein 3
(PNPLA3) 1148M G/G polymorphism, which is significantly more frequent in individuals with Native
American ancestry and is a risk factor for the severity of the disease in NAFLD*?%, The access
barriers to healthcare systems and the lack of liver transplantation in several countries from the
Americas also contribute to increasing the burden of NAFLD. Thus, several access barriers could

also be explained by substantial socioeconomic inequalities in different Latin-American countries?’.
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In our study, national clinical guidelines addressing NAFLD were reported in only 35% of countries
(Argentina, Bolivia, Brazil, Colombia, Mexico, and the US), which is low and concerning, and
comparable to a European study (34%). The development of NAFLD national clinical guidelines is
not trivial and must be encouraged, since adequate surveillance and management of NAFLD could
stop progression of the disease’s course. The impact of national guidelines in improving the patient
outcomes has also been observed in other diseases, such as pneumonia, where the implementation
of clinical guidelines led to a decrease of hospital costs, length of stay, and mortality3'*, Similarly,
several hepatology associations have contributed with guidelines to improve care on NAFLD*2%35,
Undoubtedly, the impact of these guidelines is invaluable and the recommendations should be

disseminated to physicians in clinical practice.

Increasing trends in obesity and T2DM prevalence may lead to a higher NAFLD prevalence in the
next decades®®**’. We observed an important establishment of PHP aimed to decrease diabetes,
obesity, hypertension, and dyslipidemia. The development of those policies is relevant since prior
evidence has demonstrated a strong effect in decreasing disease burden due to NAFLD3*¥°, In fact,
a study from the US using a microsimulation model estimated that a 20% reduction in added sugar
consumption is projected to avert 0-767 million DALYs and a total of US$ 10.3 billion, annually®.
Additionally, the odds of NAFLD increased by 13% to 38% for every 1 unit increase in BMI, and by
3% to 10% for every 1 cm increase in waist circumference3®. Therefore, it is important to involve
key stakeholders, including scientific societies, governments, non-governmental organizations, the
pharmaceutical industry, and others to promote the PHP on NAFLD development with a whole

society approach?®®41,
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There is growing evidence that patients with NAFLD have increased cardiovascular morbidity and
mortality. Many studies have shown an association of NAFLD with several markers of subclinical
atherosclerosis (i.e., increased carotid artery intimal-medial thickness, impaired flow-mediated
vasodilation, increased arterial stiffness, or increased coronary artery calcification) independent of
traditional risk factors and metabolic syndrome®™*. Thus, the patients with NAFLD have
demonstrated a significantly increased prevalence of clinically manifest CVD*™. In a recent meta-
analysis, NAFLD was significantly associated with an increased risk of CVD events, which was
directly proportional to the NAFLD severity*. Several mechanisms could explain this relationship,
including elevated insulin resistance and oxidative stress*®. Notably, 14 out of 17 countries had
policies on CVD, which could potentially impact the development of NAFLD, progression, and

mortality due to CVD among patients with NAFLD.

The excessive accumulation of free fatty acids increases the production of hepatotoxic free oxygen
radical species, contributing to the development of cirrhosis and HCC**1, NAFLD is the third most
common risk factor for HCC and it is increasing worldwide®*>3, Moreover, HCC has also been
reported in NAFLD patients without advanced liver fibrosis or cirrhosis®*. There has been a tenfold
increase in liver transplantation for NAFLD-related HCC in the US between 2003-2015, and it is
expected that there will be up to 45,000 cases by 2025’. Furthermore, HCC incidence is
disproportionately increasing in certain ethnic groups, including African Americans, Hispanics, and
whites®®. Patients with NAFLD-related HCC are older, have a shorter survival time, more often have
CVD, and are more likely to die from their primary liver cancer than other HCC patients®>°%*%, In
spite of this, a recent study showed that NAFLD patients were less likely to receive HCC screening

than their hepatitis C virus counterparts (HR 0.44, 95%Cl 0.19-0.99, p<0.05)*’. Unfortunately, only

three countries had established PHP on HCC and five national guidelines had recommended the
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active screening for HCC in patients with NAFLD. Consequently, the establishment of PHP is needed

to tackle NAFLD-related HCC in the Americas.

Multiple aspects could be developed to improve the prevention, screening, and treatment of
NAFLD. The development of a written national plan to decrease NAFLD could have a strong impact,
in the same line as other important public health problems such as alcohol?>%. Indeed, it reflects
the commitment of countries to reduce health consequences due to NAFLD. These policies could
be established as separate documents or included in a broader PHP, including clear responsibilities,
objectives, strategies, and targets. Preparedness is also a relevant aspect and contributes to
preventing and managing the burden of NAFLD?. A recent study including 102 assessed a
preparedness index that considers policies, guidelines, civil awareness, epidemiology and data,
NAFLD detection, and NAFLD care management, demonstrating that a third of countries scored
zero®. It is crucial to increase awareness about NAFLD and advocate for PHP development on

NAFLD, which could be facilitated by frameworks especially designed for this purpose®.

Finally, this study has some limitations to address. The most important limitation was that we did
not measure the implementation along the time for each PHP. Therefore, the PHP could be
established several years ago or near the end of data collection. Thus, it is not adequate to
establish associations with health outcomes. Also, we did not have information about the
implementation, since policies may exist but they may not be currently enforced or fully
implemented. Another important aspect to mention is the potential heterogeneity of registry
between countries. In fact, we could have differences in the registry of PHP and also in disease

burden due to NAFLD and related health conditions, especially in countries with a lower income.
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In conclusion, the current study demonstrates a lack of PHP addressing NAFLD and low awareness
of NAFLD and its consequences in the Americas. There was a significant establishment of PHP on
NAFLD-related conditions, especially to decrease diabetes, hypertension, and cardiovascular
diseases. Our findings constitute a call for action and encourage the development of national

policies against NAFLD and national guidelines to decrease the burden of NAFLD.



ABBREVIATIONS:

AASLD: American Association for the Study of Liver Diseases
ALD: alcohol-associated liver disease

ALEH: Latin-American Association for the Study of the Liver
APC: alcohol per capita consumption

CLD: chronic liver disease

CVD: cardiovascular disease

DALYs: disability-adjusted life years

GDP: Gross domestic product

GISAH: Global Information System of Alcohol and Health
HCC: hepatocellular carcinoma

MAFLD: metabolic dysfunction-associated fatty liver disease
NAFLD: non-alcoholic fatty liver disease

PHP: public health policies

PNPLA3: Patatin-like phospholipase domain protein 3
T2DM: type 2 Diabetes Mellitus

UK: United Kingdom

US: United States

WHO: World Health Organization
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Table 1. Main socio-demographic characteristics of the included countries. Data was updated to

2019.
Gross domestic P - Deceased liver
Country Population prc::g:ﬁta per Gini index cil::grlgi(:\ag:ll?;\‘l;y Laltfiﬁ)t(r??;;aa?sc)y transﬂ?:fation
Argentina 44,938,710 9912 429 Upper-middle 76 10-7
Bolivia 11,513,100 3552-1 41-6 Lower-middle 71 0
Brazil 211,049,530 8717-2 53-4 Upper-middle 75 10
Canada 37,593,380 46189-7 33-3 High-income 82 141
Chile 18,952,040 14896-5 44-4 High-income 80 8-1
Colombia 50,339,440 6428-7 51-3 Upper-middle 77 5-3
Cuba 11,333,480 8821-8 40-7 Upper-middle 79 0-9
Ecuador 17,373,660 6183-8 45.7 Upper-middle 77 1-6
Guatemala 16,604,030 4620 48-3 Lower-middle 74 0
Haiti 11,263,080 1272-5 41-1 Low-income 63 0
Honduras 9,746,120 2574-9 48-2 Lower-middle 75 0
Mexico 127,575,530 9946 45-4 Upper-middle 75 1.7
Panama 4,246,440 15731 49.-8 Upper-middle 78 21
Paraguay 7,044,640 5414-8 45.7 Upper-middle 74 0-3
Peru 32,510,450 6977-7 415 Upper-middle 76 14
United States | 328,239,520 65297-5 41-4 High-income 79 254
Uruguay 3,461,730 16190-1 397 High-income 78 7

*In US dollars (actual prizes)
* Per million population



Table 2. National surveillance and control of NAFLD among American countries.
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Management National . . . . . .
and referral awareness National registry of |National registry| National registry
Country algorithms in campaigns about NAFLD incidence and of NAF!.D ) of diseases

primary care NAFLD prevalence mortality includes NAFLD
Argentina Yes - - - -
Bolivia - - - - Yes
Brazil Yes Yes - - Yes
Canada - Yes - - -
Chile - - Yes - -
Colombia - - Yes - -
Cuba Yes - Yes - -
Ecuador - - - - -
Guatemala - - - - -
Haiti - - - - -
Honduras - - - - -
Mexico Yes Yes - - -
Panama - - - - -
Paraguay - - - - -
Peru Yes - - - -
United States - Yes - - Yes
Uruguay - Yes - - Yes
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FIGURE LEGENDS
Figure 1. Main NAFLD related outcomes among the Americas in 2019. (A) Prevalence of cirrhosis
due to NAFLD; (B) NAFLD-attributable deaths; (C) Incidence of hepatocellular carcinoma in patients

with NAFLD; (D) Disability Adjusted Life Years (DALYs) due to NAFLD.

Figure 2. Public health policies on NAFLD related conditions in 17 countries from the Americas.

Each bar represents the national public policies to decrease the NAFLD related conditions.

Figure 3. The healthcare providers that are usually responsible for the care for NAFLD patients in

17 American countries. Each bar represents the type of physician responsible for NAFLD patients.
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Figure 1. Main NAFLD related outcomes among the Americas in 2019. (A) Prevalence of cirrhosis
due to NAFLD; (B) NAFLD-attributable deaths; (C) Incidence of hepatocellular carcinoma in patients
with NAFLD; (D) Disability Adjusted Life Years (DALYs) due to NAFLD.
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Publich health policies on NAFLD related conditions
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Figure 2. Public health policies on NAFLD related conditions in 17 countries from the Americas.

Each bar represents the national public policies to decrease the NAFLD related conditions.
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Healthcare providers to manage NAFLD

Countries
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Figure 3. The healthcare providers that are usually responsible for the care for NAFLD patients in

17 American countries. Each bar represents the type of physician responsible for NAFLD patients.





