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Abstract

To study mortality from liver cirrhosis in Es-
pírito Santo State, Brazil, we reviewed death 
certificates (DC) from 2000-2010 and medical 
records of deceased patients with investigation 
of alcoholism and hepatitis B or C. From a total 
of 218,410 DC, 3,554 deaths from liver cirrhosis 
were retrieved. The annual mortality rate was 
19.8/100,000 for men and 4.31/100,000 for wom-
en, without significant changes after correction 
for ICD-R98 and R99 and without a significant 
increase in the annual percentage change. In 
49% of death certificates, the aetiology of cirrho-
sis was defined: of these alcoholism in 81.5% of 
cases and viral hepatitis in 15.7%. Aetiology was 
confirmed in 262 reviewed records, including al-
coholism (40.5%); hepatitis B or C (26.7%); other 
(3.8%); and cryptogenic (10.6%). The mean an-
nual potential years of life lost were 5,946 years 
and 1,739 years for men and women respectively. 
The mortality rate from cirrhosis in Espírito 
Santo State is intermediate in relationship to 
worldwide data; alcoholism and hepatitis B or C 
were the main aetiologies; probably alcoholism 
is overestimated and hepatitis B and C viruses 
are underestimated as causes of cirrhosis regis-
tered on death certificates.
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Resumo

Para estudar a mortalidade e conferir a etiologia 
da cirrose lançada nas Declarações de óbito (DO) 
no Espírito Santo, Brasil, foi feita a revisão das 
DO (2000 a 2011) e de prontuários dos falecidos 
com investigação de alcoolismo e hepatites B e C. 
Entre 218.410 DO foram identificados 3.554 mor-
tes por cirrose. A mortalidade anual foi 19,8/100 
mil homens e 4,31/100 mil mulheres, sem variação 
anual significativa e sem alteração significativa 
após correção por CID R98 e R99. Em 49% dos DO 
a causa da cirrose foi identificada: alcoolismo 85% 
e hepatite B ou C 15,7%. As etiologias nos 262 casos 
revisados foram: alcoolismo 40,5%; hepatite B ou 
C 26,7%; outras causas 3,8%; criptogênicas 10,6%. 
A média anual de anos potenciais de vida perdi-
dos foi 5946 e 1739 anos, respectivamente, para 
homens e mulheres. A taxa de mortalidade por cir-
rose no Espírito Santo é intermediária em relação 
a outras regiões do mundo; alcoolismo e hepatites 
B e C são as principais etiologias. É provável que 
alcoolismo seja superestimado e hepatites B e C 
subestimadas como causa de cirrose nas DO.
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Liver cirrhosis is the end stage of a number of 
diseases, mainly alcoholic liver disease and viral 
hepatitis, and it is a significant cause of death 
worldwide. 1,2. Studies on aetiology and mortal-
ity from liver cirrhosis in Brazil are scarce 3,4,5,6. 
For these reasons we studied the mortality and 
the aetiology of liver cirrhosis in Espírito Santo 
State by analysing the death certificates from 
2000 to 2010.

The official death certificates for all deaths 
that occurred in Espírito Santo State from Janu-
ary 2000 to December 2010 were reviewed. Lines 
A, B, C and D of each certificate were searched 
for the following codes from the International 
Classification of Diseases, 10th revision (ICD-10 7: 
K70.3 (alcoholic cirrhosis), K73.4 (primary biliary 
cirrhosis), K74.4 (secondary biliary cirrhosis), 
K74.5 (biliary cirrhosis without other specifica-
tions) and K74.6 (other forms of liver cirrhosis 
and those without specification). A correction of 
the data was performed by calculating the estimat-
ed number of deaths from cirrhosis among those 
certificates whose cause of death was recorded as 
ICD-10- R98 or R99 (without medical assistance or 
an identified cause). Medical records of deceased 
patients who had been treated at the Universi-
ty Hospital in Vitória (the reference hospital for 
liver diseases in the state) were reviewed. The 
inclusion criteria were investigation of alcohol 
consumption, HBsAg and anti-HCV antibodies.

The crude mortality ratio and the age-adjust-
ed annual mortality ratio for males and females, 
standardised to the world population were calcu-
lated using a direct method 8. 

The Annual Percentage Change was esti-
mated by fitting a regression line to the natural 
logarithm (nl) of each annual mortality rate using 
the calendar year as a regressor variable (given y 
= a+bx, where y is nl of rate  and x is the calendar 
year, the APC = ([eb-1] x 100) 9.

Estimates of the number of potential years of 
life lost were performed based on the life expect-
ancy at the age of death for the Brazilian popu-
lation multiplied by the number of deaths that 
occurred at each age.

All of the statistics are presented with 95% 
confidence intervals (95%CI). For all compar-
isons, p-values less than 0.05 were considered 
significant.

This research was approved by the Ethics Re-
search Committee of the Health Sciences Center 
of the Federal University of Espírito Santo State 
(protocol n. 157/08).

A total of 218,410 death certificates were ana-
lysed, and 3,554 deaths from liver cirrhosis were 
retrieved. Age and gender distributions are sum-
marised in Figure 1 (mean of ages: 54.7 ± 13.9 
years in men and 57.6 ± 16.9 years in women). 

The ethnic distribution was similar in males and 
females: 47.5% White, 41.1% Mulatto and 11% 
Negro.

The age adjusted annual mortality rates are 
presented in Figure 2. The mean annual adjust-
ed mortality rate was 19.8/100,000 for men and 
4.31/100,000 for women. Differences of mortality 
rates with or without correction for R98 and R99 
were not significant.

The average annual number of potential years 
of life lost due to death from liver cirrhosis was 
260.1 years/100,000 men and 79.4 years/100,000 
women (5,946 and 1,739 potential years of life 
lost by year respectively for men and women, in 
the study period).

The aetiology of liver cirrhosis was identi-
fied in 49% of death certificates. Alcoholism and 
viral hepatitis were the main associated factors 
in 81.5% (95%CI: 79.7-83.4) and 15.7% (95%CI: 
17.4-14.0) of the cases, respectively.

Figure 3 summarizes the aetiology of cirrhosis 
in 262 cases in which the three main aetiologies 
were simultaneously investigated in each case. 
In this reviewed sample, age and gender distri-
bution were similar to data observed among the 
3,554 deaths retrieved from death certificates 
(Figure 1), although the mean of ages was signifi-
cantly higher in men.

The results presented here demonstrate that 
mortality from liver cirrhosis in Espírito San-
to State is similar to that reported in previous 
Brazilian studies carried out in 1962-1964 3 and 
1974 4 in São Paulo state. However mortality is 
lesser than that reported in the study that in-
cluded all Brazilian regions 5. If the mortality 
from liver cirrhosis in Espírito Santo State was 
similar to the reported for the Southeast Region 
in 1989 (34.7 and 6.8/100,000 respectively for men 
and women) 5, data presented here suggest that 
there was a reduction in mortality from cirrhosis 
in the state in the last 25 years.

In comparison with data from the Americas, 
the mortality rate is similar to that reported in 
Chile 10, and higher than that recently reported 
in Mexico 11, the United States and Canada 1. In 
comparison with European countries, the mor-
tality ratio is similar to that reported in Western 
European countries and lower than in the United 
Kingdom (Scotland) and Eastern Europe 1,12.

The age and gender distributions are similar 
to what has been observed in other countries. 
Observations on prevalence, incidence and mor-
tality have demonstrated that the risk of devel-
oping or dying from liver cirrhosis is higher in 
men in all countries, although there is large inter-
country variation 1,12,13. In 262 cases in which the 
aetiology was confirmed (reviewed sample) the 
male-to-female ratio was significantly higher and 
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Figure 1

Mortality from liver cirrhosis in Espírito Santo State, Southeast Brazil: (a) Age and gender distribution in 3,554 deaths occurring 

between January 2000 and December 2010; (b) Age and gender distribution in a sample of 262 deceased patients who 

received care at the University Hospital in Vitória in which chronic alcoholism, HBsAg and anti-VHC were simultaneously 

investigated. 

1a) 3,554 deaths

1b) 262 deceased patients
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Figure 2

Age adjusted and standardized mortality rates from liver cirrhosis, with or without corrections for death certificates attested as 

R98 and R99 (without medical care or ill-defined causes), in Espírito Santo State, Southeast Brazil.

Figure 3

Etiology of liver cirrhosis in 262 cases retrieved from analysis of 3,554 death certificates in Espírito Santo State, Southeast 

Brazil (period 2000-2010). 

These 262 cases were deceased patients who received care at the University Hospital in Vitória in which chronic alcoholism, 

HBsAg and anti-VHC were simultaneously investigated. The values above the lines indicate the sum of values (in %) shown on 

the bars.  

A: chronic alcoholism; AB: alcoholism plus HBV; AC: alcoholism plus HCV; B: hepatitis B virus; C: hepatitis C virus;  

CR: cryptogenic; NASH: non-alcoholic steato hepatitis; O: other causes.
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the age of death was significantly lower in pa-
tients with alcoholic cirrhosis than non-alcoholic 
cirrhosis (data not shown), as demonstrated in 
other countries 10.

The Annual Percentage Change indicated 
a non significant increase in mortality: +2.82 
(95%CI: -0.69;+6.39, p = 0.066) for men and + 1.58 
(95%CI: -3.35;+4.18, p = 0.589) for women.

The aetiology of liver cirrhosis based on 
information retrieved from death certificates 
showed a high frequency of abusive alcohol in-
gestion and a low frequency of hepatitis virus 
infection. In the reviewed sample chronic alco-
holism was the main isolated aetiology of cirrho-
sis but with frequency significantly lower than 
among death certificates in which the aetiology 
was recorded. Most likely, there was an overesti-
mation of alcoholism and an underestimation of 
hepatitis virus infection in death certificates, as 
suspected by other authors 14. This overestima-
tion is probably due to the fact that the physicians 
give more importance to alcoholism as a cause of 
cirrhosis, failing to investigate the hepatitis virus, 
if the patient has a past history of alcohol abuse. 
On the other hand when the physician who signed 
the death certificate was not the physician who 
made the diagnosis on the patient, the abusive 
use of alcohol is more easily shared by the family 
than a past history of infection with HBV or HCV. 
If there are no reports of chronic alcoholism, the 
death certificate is signed as liver cirrhosis with-
out a specified cause, as occurred in 51% of the 
reviewed death certificates. In this group a large 
number of cases of HBV or HCV associated cirrho-
sis could be included.

The reliability of the reviewed sample is sup-
ported by the gender distribution, which was 
similar to the distribution observed in the 3,554 
deaths retrieved from death certificates. This re-
liability is also reinforced because the three main 
aetiological factors of cirrhosis were carefully in-
vestigated in each patient before death. In addi-
tion, the prevalence of different aetiologies ob-
served in this sample was very similar to that ob-
served in 1,516 cases of liver cirrhosis diagnosed 
at the University Hospital in Vitória between 1993 
and 2010 6. The frequency of chronic alcoholism 
in the reviewed sample was lower than that re-
trieved from death certificates, suggesting over-
estimation of alcoholism and under estimation 
of hepatitis B or C viruses as aetiology of liver cir-
rhosis recorded in death certificates.

It is noteworthy that the potential years of 
life lost due to death from liver cirrhosis is more 
relevant if we consider that alcoholism played a 
role in around 58% of the cases, and death occurs 
earlier in alcoholic cirrhosis than in cirrhosis of 
other aetiologies

In conclusion, the data presented here 
demonstrated that the mortality rate from liver 
cirrhosis in Espírito Santo State have interme-
diate values in relation to those observed world-
wide, without a significant increase in the last 11 
years. Chronic alcoholism, HCV and HBV were 
the main aetiological factors. Although chronic 
alcoholism is the main isolated cause of cirrhosis 
in the state of Espírito Santo, probably chronic al-
coholism was overrated and hepatitis viruses were 
underestimated as causes of cirrhosis registered in 
death certificates.

Resumen

Para el estudio de la mortalidad por cirrosis hepáti-
ca en el estado de Espírito Santo, Brasil, se revisaron 
los certificados de defunción entre 2000-2010 y los re-
gistros de los pacientes fallecidos con un historial de 
alcoholismo y hepatitis B y C. De entre 218.410 certifi-
cados de defunción, se recuperaron 3.554 muertes por 
cirrosis hepática. La tasa anual de mortalidad fue de 
19,8/100.000 para los hombres y 4,31/100.000 para las 
mujeres, sin variación anual significativa y sin cambios 
significativos, después de la corrección por CID-R98 y 
R99. En el 49% de los certificados de defunción se de-
finió la etiología: alcoholismo 81,5 % y hepatitis viral 

15,7%. La etiología se confirmó en 262 registros revisa-
dos: alcoholismo 40,5%; hepatitis B o C en un 26,7%; 
otras causas 3,8% y en un 10,6% la cirrosis era criptogé-
netica. La media de años potenciales de vida perdidos 
fue 5946 y 1739 años para hombres y mujeres. La tasa 
de mortalidad es intermedia en relación con el resto del 
mundo; alcoholismo y hepatitis B o C fueron las prin-
cipales etiologías; el alcoholismo probablemente está 
sobrevalorado y la hepatitis B o C se subestiman como 
causa en los certificados de defunción.
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