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ABSTRACT
INTRODUCTION Cirrhosis of the liver is a chronic disease that 
is widespread and irreversible. It represents the fi nal stage of 
numerous diseases that affect the liver. By the end of 2017, it was 
the 11th most common cause of death, with a loss of 41.4 million 
years of disability-adjusted life years, which represent 2.1% of 
the total years of life lost in the global mortality burden. In Cuba, 
cirrhosis and other chronic liver diseases have been among the top 
10 causes of death for several decades, their rates consistently 
increasing, from 576 deaths in 1970 (6.7 per 100,000 population) 
to 1738 in 2017 (15.5 per 100,000 population), with a risk of death 
that is 4.6 times higher in men. 

OBJECTIVE Characterize deaths from cirrhosis of the liver in Cuba 
from 1987 to 2017.

METHODS An ecological time-series study was conducted for 1987 
to 2017 using information  obtained from the mortality database of the 
Medical Records and Health Statistics Bureau of Cuba’s Ministry of 
Public Health. The study universe consisted of all deceased persons in 
the country whose underlying cause of death was cirrhosis of the liver. 
Both general mortality rates and specifi c mortality were calculated 
by age group, sex and etiological classifi cation using adjusted and 
crude rates. Rates were age-adjusted using the direct method, and 
the population from the 2002 Census of Population and Housing was 
considered as the standard population. Percentages and means were 
also calculated according to selected variables and the relative risk of 
death due to the disease according to sex, age group and etiological 

classifi cation. The trend and forecast for mortality rates were estimated 
for this disease.

RESULTS The crude mortality rate from cirrhosis of the liver was 9.0 
per 100,000 population for the period. Those aged ≥75 years had the 
highest risk of death (48.3 per 100,000 population). The crude and 
adjusted mortality rates were almost double for men (12.4 vs. 5.6 
and 11.7 vs. 5.6 per 100,000 population, respectively), as was the 
total relative risk of death, which was 2.2 times higher. Nonalcoholic 
cirrhosis accounted for 71.6% of deaths. By the end of 2017, risk 
of death from cirrhosis had climbed to 14.8 per 100,000 population 
(adjusted rate: 10.6 per 100,000 population), a signal that mortality 
had progressively increased over the 31 years analyzed. In addition, 
forecasts predict that death rates will continue their gradual increase, 
reaching 19.2 per 100,000 population in 2025.

CONCLUSIONS Deaths from cirrhosis of the liver constitute a 
substantial health burden in Cuba. The upward trend and forecast, 
in addition to increased risk of mortality in men and older adults, are 
similar to those reported internationally. The fi nding that most of these 
deaths result from nonalcoholic cirrhosis should be further studied, 
as formulation of effective public health strategies depends largely on 
attaining a better understanding of the etiology, progression and social 
determinants of the disease.

KEYWORDS Liver cirrhosis, alcoholic liver cirrhosis, fatty liver, 
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INTRODUCTION
Liver cirrhosis (LC) is a chronic disease that is widespread and 
irreversible. It is characterized by fi brosis and formation of regen-
erative nodules that lead to alteration in the liver’s vascular archi-
tecture and functionality. It represents the fi nal stage of numerous 
diseases affecting the liver.[1] 

LC is one of the world’s main health problems due to its high morbid-
ity and mortality rates. By the end of 2017, it represented 2.4% of 
all deaths worldwide, approximately 1.35 million deaths. It was the 
11th cause of death, with a loss of 41.4 million disability-adjusted life 
years, DALYs,  which represent 2.1% of DALYs in the global mortality 
burden. LC is related to population growth and aging.[2,3] Different 
etiological factors are attributed to the prevalence of LC, including 
alcohol consumption, viral infections and morbid obesity, among oth-
ers, distributed with wide variability between and within populations. 

In Western and high-income, industrialized countries, alcoholic and 
nonalcoholic fatty liver diseases are more prevalent than chronic 
viral hepatitis, while in China and other Asian countries, hepatitis B 
is more prevalent.[2] Cirrhosis primarily affects men and is common 
around the fourth or fi fth decade of life; however, there are reports 
of cases in young adults and even in children.[1–3] 

For several decades, cirrhosis and other chronic liver diseases 
have been among the top 10 causes of death in Cuba, deaths and 
mortality rates rising from 576 deaths in 1970 (6.7 per 100,000 
population) to 1738 in 2017 (15.5 per 100,000 population), with a 
risk of death 4.6 times higher for men.[4,5]

The real magnitude of LC deaths in Cuba is unknown, which is 
why analyzing LC separately from the larger group of liver-disease 
deaths is an important step towards understanding its contribution 
to the mortality rate, data relevant for Cuban public health authori-
ties. 

The objective of this study was to characterize deaths due to LC 
from 1987 to 2017 in Cuba.

METHODS
We performed an ecological time-series study. The universe 
included all persons who had died from 1987 to 2017 whose pri-
mary cause of death on their death certifi cate was liver cirrhosis.

IMPORTANCE 
This study characterizes mortality due to liver cirrhosis in 
Cuba (1987–2017), revealing an upward trend that is fore-
cast to continue in coming years. The fi nding that nonal-
coholic cirrhosis has the highest mortality rate suggests a 
need for more in-depth causality studies.
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Study variables 
Sex Male, female.
Age Age in years at the time of death. The following 
age ranges were established: 0−14; 15−24; 25−39; 
40–49; 50–59; 60–74; ≥75.
LC classifi cation The ninth and tenth revisions of the 
International Classifi cation of Diseases (ICD-9, ICD-
10) were used to classify liver cirrhosis.[6,7]

• Alcoholic cirrhosis of the liver: Code 571.2 (ICD-
9 until 2000) and code K70.3 (ICD-10 since 
2001). 

• Nonalcoholic liver cirrhosis: Code 571.6 for bili-
ary cirrhosis (ICD-9 until 2000) and codes K74.3, 
K74.4 y K74.5 for primary biliary cirrhosis, sec-
ondary biliary cirrhosis, and biliary cirrhosis, 
unspecifi ed respectively (ICD-10 since 2001). For 
unspecifi ed nonalcoholic cirrhosis: code 571.5 for 
cirrhosis of liver without mention of alcohol (ICD-9 
until 2000) and K74.6 for other and unspecifi ed cir-
rhosis of liver (ICD-10 since 2001).

Data collection, processing, and analysis We 
reviewed the mortality databases of the Ministry of 
Public Health’s Bureau of Medical Records.[8] Population data 
was obtained from the National Statistics and Information Bureau 
(ONEI).[9]

We calculated crude and adjusted mortality rates, both global 
and specifi c to age group, sex and alcoholic or nonalcoholic eti-
ology. The rates were adjusted for age using the direct method, 
and the standard population used was from Cuba’s 2002 Popu-
lation and Housing Census.[9] Means and percentages were 
also calculated according to the selected variables and the rela-
tive risk of death from LC according to sex, age group and type 
of LC. 

An LC mortality rate for 2018–2025 was forecast using the 
two-parameter Holt-Winters model,[10] taking into account the 
annual frequency of the data. The model’s goodness of fi t was 
estimated using the mean square error and performing an analy-
sis of residuals. Excel (Microsoft, USA) was used to develop a 
database to record results, presenting these in tables and fi g-
ures.

Ethics The study was approved by the Research Ethics Com-
mittee of Cuba’s National Institute of Hygiene, Epidemiology and 
Microbiology (INHEM). The Ministry of Public Health’s Medical 
Records and Health Statistics Bureau authorized use of their data 
solely for research purposes. 

RESULTS 
Deaths due to LC by age group and sex During the period ana-
lyzed, there were 31,424 deaths due to LC, for an annual mean of 
1014 deaths. The crude mortality rate was 9.0 per 100,000 popu-
lation (adjusted rate: 8.6). The overall mean age at time of death 
was 63.0 years (SD 14.2); for men 61.0 years (SD 13.7) and for 
women, 67.2 years (SD 14.3). At the end of 2017, the risk of death 
was 14.8 per 100,000 population (adjusted rate: 10.6). 

Mortality rates by age group showed a progressive increase with 
age. In descending order, the most deaths were in the ≥75 group 

with a crude rate of 48.3 per 100,000 population (adjusted rate: 
48.4), followed by the 60–74 age group at 34.4 per 100,000 popu-
lation (adjusted rate: 32.9) and fi nally the 50–59 age group at 19.4 
per 100,000 population (adjusted rate: 18.6) (Table 1).

Men comprised 68.8% of deaths. The age groups contributing the 
highest number of deaths for men were the 60–74 and 50–59 
age groups, with 7611 and 5515, respectively. These two groups 
accounted for 60.7% of deaths among men (13,126/21,635). In 
women, the highest number of deaths occurred in the 60–74 
(3933) and ≥75 (3288) age groups, which represented 73.8% 
(7221/9789) of female deaths (Table 1). 

The crude and adjusted mortality rates for the period were almost 
double for men, with 12.4 vs. 5.6 and 11.7 vs. 5.6 per 100,000 
population respectively (Table 1). In men, there was a relative 
increase in crude mortality over the period of 242.2% (7.1 to 
24.3 per 100,000 population); however, in women, there was a 
decrease of 3.7% (5.6 to 5.4 per 100,000 population) (Figure 1).

For both sexes, the risk of death also increased with age. The ≥75 
age group exhibited the highest mortality rate for both men and 
women (Table 1).

Deaths due to LC by etiology The highest risk corresponded 
to nonalcoholic LC, which accounted for 71.6% of deaths, while 
alcoholic LC accounted for 28.4% (Table 1). 

The crude and adjusted mortality rates were higher for nonalco-
holic cirrhosis (6.5 vs. 2.6 and 6.4 vs. 2.2 per 100,000 population, 
respectively) and the risk of death from both types of LC were 
higher among men (Table 1).

In men, mean age at time of death from alcoholic cirrhosis was 
57.3 years (SD 11.9), lower than that for nonalcoholic cirrhosis 
(63.3 years; SD 14.3). In women, death from alcoholic cirrhosis 
also occurred at a younger age (59.8 years; SD 13.2) than among 
women with nonalcoholic cirrhosis (67.9 years; SD 14.2). 

Table 1: Liver cirrhosis mortality rate by age group, sex and etiology. Cuba, 
1987−2017

Variable
Male Female Total

N % Rate N % Rate N % Rate
Sex 21,635† 68.8 *12.4 9,789 31.2 *5.6 31,424† 100.0 *9.0
   **11.7  **5.6   **8.6
Age group (in years)
0−14 32 0.1 0.1 46 0.1 0.1 78 0.2 0.1
15−24 57 0.2 0.2 57 0.2 0.2 114 0.4 0.2
25−39 925 2.9 1.9 261 0.8 0.5 1,186 3.8 1.2
40−49 3,618 11.5 17.1 692 2.2 3.2 4,310 13.7 10.1
50−59 5,515 17.6 31.0 1,512 4.8 8.2 7,027 22.4 19.4
60−74 7,611 24.2 46.2 3,933 12.5 23.0 11,544 36.7 34.4
≥75 3,874 12.3 56.7 3,288 10.5 41.1 7,162 22.8 48.3
Etiology

Alcoholic
8,178 26.0 *4.7 758 2.4 *0.4 8,936 28.4 *2.6

  **4.1   **0.4   **2.2

Nonalcoholic
13,457 42.8 *7.7 9,031 28.7 *5.3 22,488 71.6 *6.5

  **7.9   *5.6   **6.4
Accumulated rate per 100,000 population *Crude rate       **Adjusted rate
† There were 3 men with unknown age at time of death
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Relative risk of death from LC in men by age group and dis-
ease etiology The relative risk of death from LC was 2.2 times 
higher in men than in women. Male sex was identifi ed as a risk 
factor for death in all age groups and for both types of liver cir-
rhosis, except in persons ≤24 years of age for both types of liv-
er cirrhosis, when no difference was observed for risk of death 
between the sexes. For alcoholic cirrhosis, men’s risk was 10.8 
times higher than women’s and age groups between 25 and 59 
years were at higher risk. The relative risk of death for nonalco-
holic cirrhosis was only 1.5 times higher in men than in women. 
In the 40–49 age group, men were 3.2 times more likely to die of 
nonalcoholic liver cirrhosis than women (Table 2). 

LC mortality forecasting Mortality rates progressively increased 
during the 31 years analyzed. In terms of crude rates, LC mortal-
ity experienced an increase from 6.4 per 100,000 population in 

1987 to 14.8 by 2017 (Figure 2), for an 
increase of 131.2%.

We forecast that LC mortality rates in 
Cuba will continue to rise gradually, 
reaching 19.2 (17.7–20.7) per 100,000 
population in 2025.

DISCUSSION
LC is the end result of a group of chronic 
liver diseases,[1] representing a major 
health problem due to the necessity of 
prolonged treatment and the fact that 
a liver transplant is, in some cases, the 
only effective therapy.[11,12] 

We could not compare the crude and adjusted mortality rates with 
other estimates, because the sources available only contained 
information for specifi c years. The risk of death in Cuba in 2017 
was similar to forecasts released by international bodies and 
published epidemiological studies.[2,3,12] One recent study on 
burden of mortality, injuries and risk factors for LC predicted a 
standardized global mortality rate for 2017 of 16.5 (15.8–18.1) per 
100,000 population, with a lower value in high-income countries 
(10.1 per 100,000 population) and a higher value in the broad 
region of Sub-Saharan Africa (32.2 per 100,000 population). In 
that study, Caribbean countries’ predicted values were 10–20 per 
100,000 population.[2] 

The progressive increase in risk of death with age in both sexes was 
the expected result, as also found in other countries, evidenced 
by a recent systematic review.[2] In Cuba, characteristics of the 
Cuban health care system (universal, accessible, free of charge 
to patients), as well as newer medical treatments, may have 
contributed to this fi nding; these factors facilitate more timely 
diagnoses with proper care and followup, and consequently, 
greater chronicity and death at older ages.[11,13] Various 
studies conducted in different provinces of the country confi rm 
this conjecture.[14–17] Cuba’s quickly aging population[5] will 
undoubtably contribute to this increased risk.

The greatest risk of death in men is consistent with extensive 
medical literature at the national and international levels and 
can be explained by alcohol addiction.[1–3,14–20] In Bar-
celona and the United Kingdom, studies conducted in urban 
and rural areas demonstrate the presence of socioeconomic 
inequality in the male population with cirrhosis, which is cor-
related with low levels of education and socioeconomically 
disadvantaged areas, which in turn may be related to alcohol 
consumption.[18,19] 

The main causes of LC are chronic consumption of alcohol and 
chronic viral disease, primarily from hepatitis C virus (HCV) and 
hepatitis B virus (HBV), which taken together account for 90% 
of all cirrhosis cases.[1–3] In Cuba, the widespread prevalence 
of harmful alcohol use (5%) and alcohol dependence (3%) from 
1995 to 2010 was similar to that of other countries, and these 
values have not changed over time.[18–22] Worldwide, half of LC 
deaths are attributed to alcoholism, with greater frequency among 
men. Therefore, in our study, it was surprising to fi nd that nonalco-
holic-LC causes were more prevalent in men, and that overall, 7 
deaths in 10 corresponded to nonalcoholic cirrhosis.[2,3] 

Figure 1: Liver cirrhosis mortality rate by year and sex. Cuba, 1987−2017

Table 2: Relative risk of death from alcoholic and nonalcoholic liver 
cirrhosis in men by age group. Cuba, 1987−2017*
 Type of cirrhosis  
Age group (in years) Alcoholic Nonalcoholic Total
0−14 0.0 0.7 0.7
15−24 0.0 0.9 1.0
25−39 11.5 2.3 3.5
40−49 12.4 3.2 5.2
50−59 12.1 2.3 3.6
60−74 10.7 1.4 1.9
≥75 6.1 1.0 1.2
Total 10.8 1.5 2.2

*women were used as a reference group

Figure 2: Liver cirrhosis mortality rate and forecast. Cuba, 
1987−2025
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Several national studies have identifi ed infectious causes of LC in 
men, primarily HBV.[14,17] However, etiology of nonalcoholic cir-
rhosis can also be noninfectious.[1,2] In Cuba, various causes of 
nonalcoholic LC have been reported in different provinces,[14–17] 
which emphasizes the need for further research. 

One factor that may infl uence the predominance of nonalcoholic 
LC in this population is obesity, which is recognized as a risk factor 
for nonalcoholic steatohepatitis (fatty liver disease) and consequent 
LC. From 2001 to 2010, Cuba experienced an increase in obesity 
prevalence (from 11.8% to 14.8%). In addition, nonalcoholic fatty liver 
in advanced stages of the disease were reported in samples from liver 
biopsies.[20,23] Varying degrees of malnutrition observed in advanced 
stages of LC are also associated with its onset and prognosis.[24] 

Regarding infection, universal vaccination against hepatitis B virus 
began in Cuba in 1992, with the application of a Cuban recombinant 
vaccine (Heberbiovac-HB). While over two decades separate this 
intervention from the end of our study period, it can still be assumed 
that a portion of LC deaths we found may have been from infec-
tions acquired before availability of vaccination.[25] Cuba has not 
been spared from the silent HCV epidemic that occurred from 1960 
to 1989, the year when the virus was identifi ed.[26] There are no 
vaccines for HCV, only treatments, which may cure up to 95% of 
cases, but which are expensive and have not been available in the 
entire Cuban health system. HCV infection has been identifi ed as 
a public health problem in Cuba since 1990 after the fi rst national 
serology study was conducted in blood banks, fi nding 0.8% positiv-
ity. This has increased to about 2%, a value similar to global HCV 
prevalence (2.3%) but higher than prevalence in the Caribbean as a 
whole (1.5%).[3,27–29]

The increase in LC mortality rates over the course of the study 
period was an expected result, since reports from prior stud-

ies in western and central Cuba had pointed to such a rise, and  
increased presence of important variables contributing to higher 
LC rates in the Cuban population were also recorded.[15,17,20] 
However, this fi nding was in contrast to global data,[2,3] which 
showed a decrease in LC mortality rates standardized by age in 
both sexes, the decrease more pronounced in men. Interventions 
to reduce alcohol and tobacco use, along with better treatments, 
have contributed to this trend.[2,3] 

It would be expected that the trend of increasing LC in Cuba 
would continue if exposure to risk factors continues to increase. 
However, causality studies are needed to identify the social deter-
minants with the greatest impact on the development of LC and 
its mortality rate in Cuba. Several studies on the burden of LC 
suggest that the causal factors with the greatest impact are those 
related to lifestyle (alcohol addiction and obesity) and infections, 
which may increase in the future in some countries.[3,30]

One important limitation of this study was the inability to break 
down nonalcoholic cirrhosis into different types to understand the 
incidence of each subtype. 

CONCLUSIONS
Liver cirrhosis mortality represents a substantial health burden in 
Cuba and has increased since 1987. This increase is also evi-
dent in forecasts for the disease, especially for men and older 
adults, the latter a particularly important factor given the aging of 
the Cuban population. The predominance of nonalcoholic cirrho-
sis should be the object of future study.
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