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INTRODUCTION

The infection for the hepatitis C virus (HCV) is a leading cause 
of liver-related morbidity and mortality through its evolution to 
liver cirrhosis, end-stage liver complications and hepatocellular 
carcinoma. Currently, the new drugs for the HCV infection, based 
on direct antiviral agents (DAAs), have changed the outcomes 
in this setting. These drugs have been used safely and effectively 
in cirrhotic patients, including decompensated cirrhosis which is 
responsible for significant morbidity and mortality, along with 
healthcare costs(1). It took a long time for DAA therapy to become 
available in Brazil, leaving patients (including cirrhotics) with no ef-
fective treatment to their condition; For this reason, it was possible 
to observe the disease’s natural progression in many patients. The 
aim of this study is to evaluate mortality rate in cirrhotic patients 
while awaiting the DAAs.

METHODS

This was a prospective study of HCV-RNA positive patients 
with liver cirrhosis, admitted to the University Hospital of Botucatu 
(Botucatu School of Medicine, São Paulo State University). Data 
collection was undertaken between April 2015 and May 2016, and 
was approved by Ethics Committee of this Hospital (4378-2012); 
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all patients’ data were anonymized. A diagnosis of cirrhosis was 
made if  the patient had a positive liver biopsy on record, or if  they 
had clinical features of cirrhosis along with any of the following: 
evidence of portal hypertension, ascites, encephalopathy or signs of 
liver cirrhosis on ultrasound, CT scan or liver elastography exami-
nation. Exclusion criteria for this study were: Active hepatocellular 
carcinoma at baseline, and contraindication to DAAs therapy. 
Data were collected and recorded prospectively. Demographic 
data collected included: gender, age, viral genotype, platelet count, 
liver function tests (albumin, bilirubin and INR), MELD score 
and alpha-fetoprotein. We collected and recorded the treatment´s 
experience and ascites. The history of bleeding from varices was also 
registered. Outcomes of interest were time of death, or beginning 
of treatment with DAAs. Data was recorded and analyzed using 
SPSS 17.0, Chicago, IL, USA. Nominal variables are presented 
in absolute and relative frequencies. For continuous variables, de-
scriptive statistics are presented as mean and standard deviation, 
with minimum and maximum values. The associations between 
selected factors and death were compared using the Fisher’s exact 
test or Chi-squared test for association or trend, as appropriate. 
A Kaplan-Meier survival analysis was performed to evaluate the 
influence of the variables on outcomes. Cox’s regression analysis 
was also performed. The level of statistical significance for all tests 
was set at P=0.05.
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RESULTS

Demographics: Of 214 patients evaluated during the study pe-
riod, 129 patients met the diagnostic criteria for cirrhosis (therapy 
with DAAs was also indicated): 73% male (94/129), the mean 
patient age of 57.8±12.1 yrs, mean serum albumin of 3.5±0.6 mg/
dL, mean platelet count of 123.4±59 and mean MELD score of 
10.59±3.56. The mean time follow up was 11.2±3.26 months. The 
number of deaths was 9/129 (6.9%), these patients had lower levels 
of serum albumin and bilirubin associated with a higher MELD 
score than the survivors (TABLE 1). We observed no statistically 
significant differences among death and gender; genotype 1 and 
3; history of ascites or bleeding varices. However, there were clear 
associations between death and: albumin levels lower than 3.5 
mg/dL (0.03), or lower than 2.9 mg/dL (0.006), when comparing 
naïve patients with experienced ones (0.0002), and also between 
death and MELD scores higher than 15 (0.017). Analysis of the 
Kaplan-Meier survival curve showed a significant association 
between death in naive patients (0.0005), albumin lower than 2.9 
(0.0006), MELD score higher than 15 (0.007) and α-fetoprotein 
higher than 40 ng/mL (<0.0001). No significant differences were 
found regarding bilirubin, past of  ascites or bleeding varices, as 
well as Inr. Adjusted Cox Regression Analysis showed that only 
levels of α-fetoprotein higher than 40 ng/mL could be considered 
an independent risk for death.

have a 4%-67% chance of  dying(3). During the interferon-based 
therapy, Sustained Virologic Response (SVR) was around 40%-
80%, but in cirrhotics it was approximately 20%(4). However, its 
use in patients with decompensated cirrhosis was not permitted, 
mainly due to the risk of  infection and death(5). Nowadays, the 
safety and efficacy of DAAs has enabled the treatment of cirrho-
sis, including decompensated cirrhosis. For this reason, patients 
with advanced liver disease have been included in the waiting list 
for DAA treatment. Recently, D’Amico et al.(6) proposed a new 
classification for cirrhosis, based on clinical criteria, and their 
prognosis. In this classification, there are 4 stages: 1 (no ascites, no 
varices); 2 (varices, no ascites); 3 (ascites ± varices) and 4 (variceal 
bleeding ± ascites). The estimated mortality rates per year are 1%, 
3.4%, 20% and 57%, respectively(6). More recently, other authors 
proposed a 5th stage, due to infection and renal failure, with an 
increase on mortality rate from 1 year to 67%(7). Recently published 
data showed that the 5 year cumulative incidence of liver-related 
mortality in decompensated cirrhotics was 61.3%(8). Patients stud-
ied in our work were predominantly male, mean age of 57.8 years 
old. The mortality rate at the mean time of 11.2 months was 6.9%. 
Although we did not use the previous classification described, we 
observed in our study patients with advanced liver disease, with 
previous ascites (27.9%) and in 9% past of variceal bleeding. On 
the other hand, 41% them had platelets less than 100.000/mm3; 
α-fetoprotein above 20 and 40 ng/dL were observed in 21% and 
11% respectively, and also albumin less than 3.5 and 2.9 were seen 
in 43% and 17%, respectively. The analysis showed that in naive 
patients, albumin less than 3.5 and 2.9 mg/dL, MELD score above 
15 and α-fetoprotein above 20 and 40 ng/dL were associated with 
death. Cox regression analysis showed that the only independent 
factor associated with death was α-fetoprotein greater than 40 ng/
dL. The public health system in Brazil began to offer treatments 
with DAAs in December 2015. Before that we could not offered 
any treatment for 1.5 years, and therefore, we were able to observe 
the natural evolution of cirrhosis.

CONCLUSION

With this study we concluded that, patients with advanced liver 
disease should be prioritized for treatment with DAAs.
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TABLE 1. Collection parameters and comparison with survivor  
population.

Parameter
Mean avarage 

baseline
(All population)

Variables Censored Death

Gender
Male: 73% (94/129) 

Female: 27% 
(35/129)

Age (years) 57.8 ± 12.1 Age 
(years) 57.7 ± 11.8 58.4 ± 16.3

Albumin 
(mg/dL) 3.5 ± 0.6 Albumin 

(mg/dl) 3.6 ± 0.5 2.9 ± 0.6

Platelet 
Count 123.4 ± 59,6 Bilirrubin 1.4 ± 1.2 3.7 ± 5.0

MELD 
Score 10.59 ± 3.56 MELD 

score 10.3 ± 3.2 13.7 ± 5.5

Inr 1.21 ± 0.1 1.36 ± 0.3

MELD: Model for End-Stage Liver Disease; Inr: International Normalized Ratio.

DISCUSSION

The virus of  hepatitis C affects around 200 million people 
worldwide, and is the leading cause of  cirrhosis, hepatocellular 
carcinoma, and liver transplantation in western countries(2). HCV-
related cirrhosis has a 1%-5% annual risk of leading to liver cancer 
and 3%-6% risk of clinical decompensation, after which, patients 
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RESUMO – Contexto – A infecção pelo vírus da hepatite C (VHC) é uma das principais causas de morbidade e mortalidade relacionada ao fígado, através 

de sua evolução para cirrose hepática, complicações hepáticas em estágio terminal e carcinoma hepatocelular. Atualmente, os novos fármacos para 
a infecção pelo VHC, baseados nos novos antivirais de ação direta (AADs), modificaram os resultados nesse cenário. Objetivo – Avaliar a incidência 
de morte, durante a espera pelo tratamento com as novas drogas, e analisar quais variáveis independentes (idade, sexo, ascite, HDA, albumina, α-fe-
toproteína, plaquetas e escore de MELD) tiveram relação com o óbito. Métodos – Estudo prospectivo com pacientes cirróticos pelo VHC. Inclusão: 
pacientes cirróticos por biópsia hepática (METAVIR), clínica ou imagem, RNA detectável (VHC). Exclusão: Outras fases de fibrose hepática e 
carcinoma hepatocelular. Estatística descritiva em variáveis contínuas. Exato de Fisher e Kaplan Meier e Análise de Regressão de Cox para avaliar a 
associação das variáveis estudadas com o óbito. P<0,05. Resultados – Um total de 129 pacientes foram incluídos. Destes, 73% eram homens. A idade 
média foi de 57,8±12,1, a albumina de 3,5±0,6 mg/dL, as plaquetas de 123,4±59,6 e o escore de MELD de 10,59±3,56. O tempo de observação foi de 
11,2±3,26 meses e o número de mortes 9/129 (6,9%). O Kaplan-Meier mostrou associação entre o óbito com albumina menor que 2,9 (0,0006), escore 
MELD maior que 15 (0,007) e α-fetoproteína maior que 40 ng/mL (<0,0001). A análise de regressão de Cox ajustada mostrou que α-fetoproteína 
maior que 40 ng/mL poderia ser considerada um risco independente para morte. Conclusão – Concluímos que pacientes com cirrose avançada devem 
ser priorizados para tratamento com AADs.

DESCRITORES – Hepacivirus. Cirrose hepática, tratamento farmacológico. Liver cirrhosis, mortalidade.
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