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Introduction
 Hepatitis C Virus (HCV) infection is an important and increasing 
public health problem for most countries in the world. Total global 
HCV prevalence is estimated at 2.5% (177.5 million of HCV infect-
ed adults), ranging from 1.3% in Americas to 2.9% in Africa, with 
a global viraemic rate of 67% (118.9 million of HCV RNA positive 
cases), varying from 64.4% in Asia to 74.8% in Australasia [1].

 To the date, no national study to assess the real situation of HCV 
infection has been performed in Spain, although based on the limited 
regional studies published, the global prevalence is estimated to be 
around 1.5% [2,3]. HCV primary infection causes an acute hepatitis 
that is often clinically unnoticed and evolves in more than 80% of 
the cases to chronicity [4,5]. The chronic affectation of the hepatic 
parenchyma can develop inflammation in the liver and the develop-
ment of cirrhosis after 20-30 years. Up to 5% of the patients will 
develop a hepatocellular carcinoma. Several clinical conditions such 
as immunodepression or HIV coinfection favor a faster progression to 
these severe outcomes of hepatic disease [6]. Chronic HCV infection 
is the main cause of hepatic cirrhosis in Spain and responsible of 32% 
of the hepatic transplants [2,3]. Liver cancer is among the leading 
causes of cancer deaths in many countries and most of these cases 
can be prevented through vaccination, antiviral treatment, safe blood 
transfusion and injection practices, as well as interventions to reduce 
excessive alcohol use [7].

 HCV infection can not only affect the liver, but also other organs. 
It is known that up to 74% of the patients will develop at least one 
extrahepatic complication during the disease duration, being quite of-
ten this extrahepatic symptom the first signal for the suspicion of the 
HCV infection [8,9]. These extrahepatic manifestations comprise a 
huge variety of pathologies among which mixed cryoglobulinemia, 
non-Hodking lymphoma, type II diabetes and several renal, dermato-
logic, neurologic and thyroid disorders are the most frequent [8-10]. 
All of them contribute to deteriorate the HCV patient’s state and in-
crease the need of hospitalization and medical care.

 The treatment of hepatitis C has quickly evolved in the last years. 
It started with interferon in monotherapy. More recently, HCV NS5B 
polymerase inhibitor sofosbuvir has shown to result in suppression 
of HCV replication and has emerged as an important component of 
currently recommended regimens. In 2014, the FDA approved an all 
oral regimen of simeprevir plus sofosbuvir for treatment-naive or 
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Abstract
Background: This epidemiological survey estimates the burden of 
hepatitis C infection in Spain during an 11 year period (2004-2014).
Methods: Retrospective survey reviewing data of the National Sur-
veillance System for Hospital Data, including more than 98% of 
Spanish hospitals. All hospitalizations related to hepatitis C infection 
in the Spanish general population reported during 2004 - 2014 were 
analyzed. Hospitalizations were selected using the 9th International 
Classification of Diseases. 
Results: A total of 540,802 hospitalizations were reported during 
the study period. The annual incidence of hospitalization was 109.16 
cases per 100,000 populations. The average length of hospital stay 
was 9.26 (SD: 12.43) days. 36,235 deaths were reported. Hospi-
talization and mortality rates were significantly higher in men and 

increased significantly with age. Although there was an important 
peak at 40-49 years old, the highest hospitalization and mortality 
rates were found in the elderly. 
Conclusion: The hospitalization burden of hepatitis C and its re-
lated comorbidities and complications is very high in Spain. Stud-
ies reporting the burden of hepatitis C related hospitalizations and 
their associated comorbidity have been useful in the past and will be 
needed to evaluate the success of therapeutic measures. The use 
of effective treatments has reduced the burden of disease in Spain 
in the last decade.
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treatment-experienced patients and the combination of ombitasvir/
paritaprevir/ritonavir and dasabuvir for the treatment of genotype 1 
chronic hepatitis C infection in adults, including patients with com-
pensated cirrhosis [11,12]. On June 28th 2016, the US Food and Drug 
Administration (FDA) approved sofosbuvir/velpatasvir. In HCV-in-
fected patients with cirrhosis, sofosbuvir/velpatasvir was approved 
for use in combination with the drug ribavirin [13].

 Despite the high prevalence of hepatitis C infection and the in-
crease in associated hospitalizations, studies describing the incidence 
of hospitalizations related to hepatitis C infection and their hepatic 
and extrahepatic complications are scarce and refer to other countries 
[14-17]. The recent availability of new antiviral drugs against hepati-
tis C virus, with improved efficacy and better safety profiles, enable 
us to discern an important change in the current management of the 
disease. An evaluation of the burden of hospitalization related to hep-
atitis C infections on a country level would help to assess the current 
situation and sanitary impact of the infection. The objective of this 
study is to estimate the incidence of hospitalizations associated with 
hepatitis C and the most frequent comorbidities from 2004 to 2014 in 
Spain.

Materials and Methods
 A retrospective study using the national information system for 
hospital data (Conjunto Mínimo Básico de Datos (CMBD)) from the 
Ministry of Health was performed. This system uses clinical codes 
from the Spanish version of the 9th International Classification of Dis-
eases (ICD-9-MC) and includes an estimated 98% of admissions in 
public hospitals and 99.5% of the Spanish population [18-20].

 All hospital discharges for hepatitis C (ICD 9 CM: (070.41: Acute 
hepatitis C with hepatic coma, 070.44: Chronic hepatitis C with he-
patic coma, 070.51: Acute hepatitis C without mention of hepatic 
coma, 070.54: Chronic hepatitis C without mention of hepatic coma, 
070.7: Unspecified viral hepatitis C, 070.70: Unspecified viral hepati-
tis C without hepatic coma and 070.71: Unspecified viral hepatitis C 
with hepatic coma) any listed diagnosis position, among general pop-
ulation reported during an 11-year period (January 1, 2004 through 
December 31, 2014) were obtained.

 For each case, information on age, sex, average length of hospital-
ization and comorbidity was extracted. Patients were grouped by age 
in 5 year intervals. Most frequent hepatic and extrahepatic complica-
tions and comorbidities were reported.

Statistical methods

 The annual incidence of hospitalization admissions (per 100,000 
population), Average Length Of Stay in the hospital (ALOS), mor-
tality rate (per 100,000 population) and case-fatality rate (%) were 
calculated using as denominator data on the corrected population fig-
ures obtained from population registries. The distribution by age of 
the population covered in this study is considered to be equal to the 
general population.

 Differences in proportions were assessed by the Chi-square test 
and ANOVA and post hoc Bonferroni correction was used for multi-
ple comparisons. Poisson regression was used to assess differences in 
the hospitalization rate during the study period.

 In all test the significance level used was p < 0.05. Statistical anal-
yses were performed using the Statistical Package for Social Sciences 

(IBM SPSS/PASW for windows, version 22.0; Chicago, IL, USA) 
and R Studio, version 3.0.3).

Results
 A total of 540,802 hospital discharges related to hepatitis C infec-
tion were reported during the 11-year study period. Of those 341,946 
(63%) occurred in men and 198,824 (37%) in women. Mean age was 
56.50 (SD 16.78) years old and the average length of hospital stay 
was 9.26 (12.43) days. The 16.6% of the patients were readmitted in 
the following month due to a cause related to hepatitis C infection. 
Distribution of age and sex did not change significantly during the 
study period.

 Table 1 shows the hospitalization rate for hepatitis C during the 
study period. The hospitalization rate was 109.16 cases per 100,000 
population (CI 95%: 108.87-109.45), being significantly higher (p < 
0.001) in men with 139.87 cases per 100,000 population (CI 95%: 
139.40-140.34), than in women with 79.24 cases per 100,000 popu-
lation (CI 95%: 78.89-79.59). The trend of the hospitalization rates 
is increasing during the study period, but an abrupt decrease can be 
observed in 2011.

 Figure 1 shows the hospitalization rate for hepatitis C by age. It 
increases significantly with age (p < 0.001), reaching the highest in-
cidence of hospitalization in the elderly aged 75-79 years old with 
a hospitalization rate per 100,000 population of 289.92 (CI 95%: 
287.42-292.37). There is an important peak in the hospitalization rate 
in adults aged 35-55 years old with figures up to 193.66 (CI 95%: 
192.24-195.09) per 100,000.

 Hospitalization rates were also studied by region and results are 
shown in figure 2. The highest rates were reported in Madrid 145.59 
cases (CI 95%: 144.68-146.50) per 100,000 and Catalonia 152.35 cas-
es (CI 95%: 151.49-153.21) per 100,000 and the lowest were reported 
in Extremadura 71.61 cases (CI 95%: 70.09-73.14) per 100,000 and 
Navarra 72.74 (CI 95%: 70.70-74.78) per 100,000.

 The average length of hospital stay was significantly higher in 
men than in women, with 9.35 (SD: 12.89) days vs. 9.11 (SD: 11.59) 
days (p < 0.001), respectively, and decreased significantly (p < 0.001) 
during the study period from 9.57 (SD: 12.79) days in 2004 to 8.62 
(SD: 11.7) days in 2014.

Year
Hospitalization rate/per 100,000 (CI 95%)

Males Females Total

2004 164.87 (163.13 ; 166.62) 93.83 (92.54 ; 95.13) 128.84 (127.76 ; 129.92)

2005 161.27 (159.57 ; 162.97) 93.44 (92.16 ; 94.72) 126.94 (125.87 ; 128.00)

2006 154.82 (153.16 ; 156.47) 90.13 (88.88 ; 91.38) 122.10 (121.07 ; 123.14)

2007 156.44 (154.79 ; 158.10) 88.72 (87.49 ; 89.95) 122.19 (121.16 ; 123.22)

2008 155.18 (153.55 ; 156.81) 91.43 (90.19 ; 92.67) 122.99 (121.97 ; 124.01)

2009 153.33 (151.72 ; 154.94) 90.27 (89.05 ; 91.49) 121.46 (120.45 ; 122.46)

2010 150.45 (148.86 ; 152.05) 86.47 (85.28 ; 87.67) 118.08 (117.09 ; 119.07)

2011 107.16 (105.82 ; 108.50) 57.51 (56.53 ; 58.48) 82.00 (81.18 ; 82.83)

2012 108.40 (107.05 ; 109.75) 59.38 (58.39 ; 60.36) 83.54 (82.71 ; 84.37)

2013 115.47 (114.07 ; 116.87) 62.56 (61.55 ; 63.58) 88.60 (87.74 ; 89.46)

2014 116.17 (114.76 ; 117.57) 61.5 (60.50 ; 62.51) 88.37 (87.51 ; 89.23)

Total 139.87 (139.40 ; 140.34) 79.24 (78.89 ; 79.59) 109.16 (108.87 ; 109.45)

Table 1: Hospitalization rate (per 100,000) due to hepatitis C by sex in 
Spain (2004-2014).
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 During the 11 year study period, a total of 36,235 deaths were re-
ported. The mortality rate was 7.31 deaths per 100,000 (CI 95%: 7.24-
7.39), being significantly higher (p < 0.001) in men with 9.11 deaths 
per 100,000 (CI 95% 8.99-9.23) than in women with 5.56 deaths per 
100,000 (CI 95% 5.47-5.65). The mortality rate increased significant-
ly with age (p < 0.001), reaching the highest value in those aged 80-84 
with 35.53 deaths per 100,000 population (CI 95%: 34.51-36.54). The 
case-fatality rate was 6, 70% (CI 95%: 6.63-6.77), increasing signifi-
cantly (p < 0.001) with age and being significantly higher in females 
than in males with 7.02% (CI 95%: 6.91-7.13) and 6.51% (CI 95%: 
6.43-6.60; p < 0.001), respectively. Both mortality rate and case-fatal-
ity rate were stable during the study period.

 Most frequent complications and comorbidities are shown in ta-
ble 2. All comorbidities or complications more prevalent than 1 per 
1,000 hospitalized patients were included in the table, being HIV, 
type II diabetes, thrombocytopenia, acquired hypothyroidism, hepa-
titis B and obesity the most frequent. Case-fatality rate was found to 
be significantly higher (p < 0.001) for type II diabetes, encephalitis, 
myelitis and encephalomyelitis and thrombocytopenia, meanwhile it 
was significantly lower for proteinurias when compared to all the hep-
atitis C related hospitalizations. The average length of hospital stay 
for patients with paraproteinemia, chronic glomerulonephritis, com-
plications of transplanted kidney, Sjögren-Gougerot, inflammatory 
neuropathies, encephalitis, myelitis and encephalomyelitis and ne-
phritis and nephropathy with lesion of membranous glomerulone-
phritis was significantly higher than for all the hepatitis C related hos-
pitalizations. For almost all comorbidities, the readmission rate was 
also significantly higher when compared to all the hospitalizations. 
Patients with HIV or hepatitis B infection apart from the hepatitis 
C infection were significantly younger than the rest of hospitalized 
patients with hepatitis C, meanwhile patients with type II diabetes 
or rheumatoid arthritis were significantly older. One half (n=17,639: 
49%) of the 36,235 deaths reported in the study period, occurred in 
patients presenting at least one of the selected comorbidities shown 
in table 2.

Figure 1: Hospitalization rates related to hepatitis C by group of age in 
Spain (2004-2014).

Figure 2: Regional hospitalization rates due to hepatitis C in Spain (2004-
2014).

Comorbidity N Number of deaths Case-fatality 
rate/% Readmissions/% Mean age/ Years (SD) Average Length of 

Stay/ days (SD)

Type II diabetes 73,517 5,872 7.99 19.3 67.68 (12.83) 9.29 (11.86)

Type I diabetes 1,463 95 6.49 18.5 53.91 (14.96) 9.62 (11.80)

Obesity 12,706 717 5.64 15 60.58 (14.75) 8.89 (11.21)

Paraproteinemia 3,984 259 6.5 23.3 60.75 (14.14) 12.95 (16.51)

Acquired hypothyroidism 15,971 1,021 6.39 16.5 66.26 (15.02) 9.54 (12.12)

Chronic glomerulonephritis 638 32 5.02 23.8 53.18 (12.01) 10.70 (12.52)

Complications of transplanted kidney 3,439 162 4.71 22.5 52.22 (12.49) 12.67 (16.19)

Proteinuria 498 6 1.2 13.3 54.23 (14.33) 8.95 (10.03)

Psoriasis 5,381 286 5.31 16.8 55.19 (15.05) 9.90 (12.55)

Sjögren-Gougerot 1,078 54 5.01 17.7 69.98 (11.26) 10.22 (11.63)

Inflammatory neuropathies 4,513 309 6.85 20.6 64.82 (13.99) 10.18 (11.61)

Encephalitis, myelitis and encephalomyelitits 445 65 14.61 20.4 54.17 (15.55) 18.14 (20.76)

Thrombocytopenia 18.046 1.703 9.44 17.7 58.85 (16.00) 10.04 (12.92)

Rheumatoid arthritis 2,133 143 6.7 14.6 67.38 (12.92) 9.76 (11.12)

HIV 85,278 5,634 6.61 19.2 43.04 (6.92) 10.89 (14.13)

Hepatitis B 15,887 1,154 7.26 17.6 50.98 (14.66) 10.27 (15.94)

Nephritis and nephropathy with lesion of membranous 
glomerulonephritis 587 27 4.6 21.1 54.68 (13.15) 11.86 (13.59)

Disorders of porphyrinmetabolism 1,617 100 6.18 16.1 59.68 (13.00) 8.97 (10.13)

Table 2: Most frequent comorbidities present in patients hospitalized with hepatitis C in Spain (2004-2014).
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Discussion
 The objective of this epidemiologic study was to show the hos-
pitalization burden of severe hepatitis C in Spain and to highlight its 
impact on public health. This is to the date the first study reporting 
national population data on hospitalizations related to hepatitis C in 
Spain. Our results show more than half a million hospitalizations in 
eleven years with a hospitalization rate of 109 cases per 100,000 in 
general population and reaching almost 200 per 100,000 in 40-49 
years-old adults and 280 per 100,000 in the elderly.

 Consistently with previously published data in France, our data 
show that the hospitalization and mortality rate were significant-
ly higher in males, which was expected due to the higher number 
of infections among men, and increased significantly with age [21]. 
Number of hospitalizations and hospitalization rates increased in the 
last years according to USA data from Nationwide Inpatient Sample 
[17,22] and Los Angeles County [23]. Another study performed in the 
USA evaluating national trends from 1996 to 2010 in hospitalizations 
for patients with HIV and HCV infection or coinfection in primary 
diagnostic position showed that hospitalizations in HCV monoin-
fected patients were declining less than in those with only HIV or 
both HIV/HCV infections, and concluded that more resources were 
needed for HCV monoinfection [15]. In Spain, on the contrary, hos-
pitalization rates shown in table 1 significantly decreased during the 
studied period. These figures could seem different to published data 
[15,17,22,23], but can in fact not directly be compared due to the 
different periods evaluated. In our study, hospitalization rates slight-
ly decreased until 2010, sharply decreased in 2011, and slightly in-
creased again since 2011.

 Case-fatality rate in our study was 6.7% and was in line with pre-
viously published studies [15,22]. It increased with age and with the 
presence of comorbidities, being of great interest the increase in the 
risk of death in non-hepatic comorbidities also found in other studies 
[15,17,24]. We did not find a sharp increase in the case-fatality rate 
for HIV and/or hepatitis B coinfection with hepatitis C in our study. 
But we found that these patients were significantly younger than all 
hepatitis C patients. The fact of being younger on average could have 
masked the comorbidity effect and explain the peak in hospitalization 
rates found for young adults. On the contrary to hospitalization rates, 
no significant variations were observed neither in mortality rate nor in 
case-fatality rate between 2004 and 2014 in our study.

 The Spanish Ministry of Health designed in May 2015 a strategic 
plan to address the problem of hepatitis C infection in the National 
Health System including the use of new direct-acting antiviral drugs 
for the treatment of chronic hepatitis C infection that have been ap-
proved in several countries including Spain. They are more effective 
and better tolerated than previous treatments, decreasing substantial-
ly the side effects, the development of severe complications, and in-
creasing compliance and curing rates [25]. Future studies updating 
the information presented in this study will be essential to evaluate 
the results.

 This study has some limitations inherent to the use of secondary 
population data bases. The CMBD only records hospitalized cases; 
therefore, our results cannot be taken as incidence or prevalence rates. 
The reliability of the CMBD depends on the quality of the discharge 
report and the clinical history, as well as the codification process vari-
ables. The validity of CMBD and the codification process have been 

evaluated and it is considered as a useful tool for this analytic ap-
proach [26]. Our study aimed to assess the hospitalization burden of 
hepatitis C infection, therefore we included hospitalizations with an 
ICD 9CM code of hepatitis C not only in first diagnostic position, but 
in secondary positions. It is well established that patients with chronic 
HCV infection have higher all-cause hospitalization rate than other 
health system patients [27].

 Studies reporting the burden of hepatitis C related hospitalizations 
and their associated comorbidities are useful for the evaluation of real 
world needs in treatment and preventive measures and can give in-
teresting information on high risk groups towards which these mea-
sures might be directed. In the absence of very effective preventive 
measures against hepatitis C, such as a vaccine, the use of effective 
treatments in earlier stages of the disease could reduce the huge hos-
pitalization burden of this disease and avoid important complications. 
New treatments available in Spain since 2015 are a promising hope 
for the reduction of the hospitalization burden and the associated 
deaths in hepatitis C infected patients.
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