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Abstract

Background—There are gender-specific variations in the epidemiology and clinical course of 

hepatitis C virus (HCV) infection. However, few long term longitudinal studies have examined 

trends in the incidence and prevalence of serious liver complications among women compared 

with men with HCV infection.

Methods—We used the Veterans Administration (VA) Corporate Data Warehouse to identify all 

veterans with positive HCV viremia from January 2000 to December 2013. We calculated gender-

specific annual incidence and prevalence rates of cirrhosis, decompensated cirrhosis and 

hepatocellular cancer (HCC) adjusting for age, diabetes, HIV and alcohol use. We also calculated 

the average annual percent change (AAPC) for each outcome by gender using piecewise linear 

regression in the Joinpoint software.

Results—We identified 264,409 HCV-infected veterans during 2000–2013, of whom 7162 

(2.7%) were women. There were statistically significant increases over time in the incidence rates 

of cirrhosis, decompensated cirrhosis, and HCC for both men and women. The annual adjusted 

incidence rates of cirrhosis, decompensated cirrhosis and HCC were higher in men than women 

for all study years. However, these complications increased at a similar rate in both groups. 

Specifically, the AAPC for cirrhosis was 13.1 and 15.2, while it was 15.6 and 16.9 for 

decompensated cirrhosis and 21.0 and 25.3 for HCC in men and women, respectively (all test of 

parallelism not significant). The results were similar in the prevalence analyses although AAPCs 

were slightly smaller for each outcome.
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Conclusion—We found an ongoing upward trend in the incidence and prevalence of HCV 

complications in this cohort of HCV-infected women. This increase in cirrhosis complications in 

women with active HCV infection is similar to those in men. With cure from HCV now becoming 

a reality, most of the projected burden of HCV is potentially preventable. However, benefits of 

HCV treatment will need to extend to all patients in order to stem the rising tide of HCV 

complications.
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Introduction

Chronic hepatitis C virus (HCV) infection is a progressive condition1 that is the most 

common cause of cirrhosis, hepatocellular cancer (HCC) and liver disease deaths in the U.S. 

There are gender related variations in the epidemiology and clinical course of HCV 

infection. For example, men are at least 1.7 times more likely to be infected with HCV than 

women.2 Among individuals with chronic HCV, men are also at a higher risk of progression 

to advanced hepatic fibrosis, cirrhosis and decompensated liver disease than women.3–5 

Studies suggest that estrogen hormone may have a protective role against hepatic fibrosis by 

inhibiting stellate cells, which are responsible for fibrogenesis in the liver.6;7 However, this 

possible biological advantage for women seems to be limited to younger premenopausal 

women and is attenuated in older and post-menopausal women. Indeed, post-menopausal 

women may have a more accelerated progression of fibrosis than men.8–10

The prevalence of liver-related sequelae of chronic HCV such as cirrhosis, decompensated 

liver disease, and HCC has been increasing in recent years11, in parallel with the aging of the 

chronically infected HCV cohort in the U.S. However, it is unknown if the burden of HCV-

related complications differed between women and men.

Few long-term studies, none of which were conducted in the U.S., have examined temporal 

trends in the incidence and prevalence of liver complications among women with HCV 

infection compared with men. Recent data from Japan—where HCV epidemic preceded the 

U.S. epidemic by 30–40 years—showed an increase in the complications from HCV (e,g., 

HCC) among women following the decline of these complications in men. For example, the 

male/female ratio of HCC cases in Japan was 4.5 in 1984–1985 but declined to 2.5 in 2002–

2003 due to an increase of HCC in women.12;13 Similar trends have been seen in several 

European regions such as France.5 Combined, these data suggest that the burden of cirrhosis 

and HCC in HCV infected women may just be lagging behind that of HCV infected men.

The US Department of Veterans Affairs (VA) is the largest provider of health care to HCV-

infected individuals in the U.S. VA is also a semi-closed system making long-term studies of 

incidence and prevalence of HCV complications in large cohorts feasible. Using a national 

sample of U.S. Veterans with active HCV, including over 5,800 women, we examined 

gender-related differences in the incidence and prevalence of cirrhosis, decompensated 

cirrhosis, and HCC between 2000 and 2013.
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METHODS

Data Source

We used the VA Corporate Data Warehouse (CDW) to identify a cohort of veterans with 

chronic HCV infection who used one of 129 VA healthcare centers nationwide. CDW 

includes ICD-9 codes for inpatient and outpatient encounters, results from Alcohol Use 

Disorders Identification Test (AUDIT-C) screens, laboratory data, pharmacy data, and the 

Vital Status file which captures death and corresponding date.

Study Design and Population

We identified all veterans in the CDW data who had a positive HCV RNA test between 

January 2000 and December 2013.

Study Outcomes

Outcomes of interest were ascertained between January 2000 and December 2013 and 

included cirrhosis defined by previously validated ICD-9 codes14 (571.2, 571.5, 571.6, or 

decompensated cirrhosis), decompensated cirrhosis (070.71, 070.41, 070.44, 070.0, 070.20, 

070.21, 070.22, 070.23, 070.42, 070.43, 070.49, 070.6, 572.2, 348.3, 348.31, 348.39, 456.0, 

456.1, 456.20, 456.21, 572.3, 572.4, 789.5, 789.59) and HCC (155.0 without 155.1). All-

cause mortality and date of death were obtained from the VA Vital Status File.

Potential Confounders

We examined several confounding variables including date of birth, age at first VA visit, 

race/ethnicity, diabetes, alcohol use disorder, and HIV co-infection. We defined alcohol use 

disorder by combination of at least two ICD-9 codes and/or positive AUDIT-C screen at 

least 6 months apart any time during the study follow up. We relied on ICD-9 codes for 

diabetes and HIV diagnosis.

We defined yearly time-varying variables indicating years with diagnosed HCV, and for 

patients with cirrhosis, decompensated cirrhosis and HCC, years with diagnosed cirrhosis, 

decompensated cirrhosis, and HCC, respectively (see analysis section for details). We also 

defined a time varying covariate for cumulative inpatient and outpatient visits per year as a 

surrogate for healthcare utilization.

Statistical Analyses

We examined gender differences in the yearly cumulative incidence and prevalence of 

cirrhosis, decompensated cirrhosis, HCC, and all-cause mortality.

For each year, we classified patients with either a new (incident case) or prior diagnosis 

(prevalent case) of cirrhosis, decompensated cirrhosis or HCC.

Incidence—We conducted a retrospective cohort study to evaluate the cumulative 

incidence of each outcome (cirrhosis, decompensated cirrhosis, HCC, death) through 

discrete-time survival15 using the pooled logit modeling.{Hernan, 2010 181 /id} We 

specified a separate model for each of the 4 outcomes. For each analysis, patients were 
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followed from their index date until the occurrence of the specific study outcome or 

December 31, 2013. We accounted for the competing risk of all-cause mortality in the 

analyses for cirrhosis, decompensated cirrhosis, and HCC by estimated cause specific 

hazards. We evaluated a range of models including only gender (unadjusted model), and 

then adding patient age, race/ethnicity, alcohol use disorder, and HIV co-infection, and 

models that included both time-invariant and yearly time-varying effects. We used the AIC 

statistic to identify the model with the best fit for the data.16 For all 4 outcomes, the best 

fitting model included all variables, specifically, gender, age at index date, birth cohort, race/

ethnicity, diabetes, alcohol use disorder, HIV-coinfection (time invariant factors) and 2 time-

varying covariates for years with diagnosed HCV and cumulative visits for each year. For 

decompensated cirrhosis and HCC analyses, we also included a time varying covariate for 

years in care with known cirrhosis. Similarly, for all-cause mortality, we included time 

varying covariates for years with known cirrhosis and HCC. For models which did not 

converge under standard estimation due to small outcomes in some instances, we imposed a 

ridge penalty to achieve estimation.17

We computed the mean marginal predictions18 (adjusted incidence) and associated cluster-

robust 95% confidence intervals (CI) by gender as well as subgroups based on gender 

combined with age (45, 45–65, and >65 year ). Predictive margins are a type of 

standardization, in which the predicted values from the regression models are averaged over 

the covariate multivariate distribution in the population represented by the cohort.{Roalfe, 

2008 182 /id}

We evaluated temporal trends in incidence rates using the Joinpoint program (National 

Cancer Institute. Version 4.2.1; http://surveillance.cancer.gov/joinpoint/). Briefly, Joinpoint 

employs a piecewise linear regression approach to determine whether rates over time are 

best described by a single line or multiple linear segments (i.e., none or ≥1 joinpoints).19 We 

allowed a maximum of three joinpoints with a minimum of four linear segments per group. 

The best joinpoint model (i.e., where addition of further joinpoints did not improve model 

fit) was identified using log-transformed data.20 We obtained the annual percentage change 

(APC) in incidence rates over a single linear segment along with 95% CI for each segment. 

We also computed the average APC (AAPC) as a weighted average of the APC’s from the 

joinpoint model, with the weights equal to the length of the APC intervals. We compared the 

trends between two subgroups by employing a test of parallelism using the Monte Carlo 

permutation test.

Prevalence analyses—Using a cross-sectional design, we calculated the annual 

prevalence of each outcome for each year we had full outcomes data (2000 to 2013). For 

each year, we defined prevalent cirrhosis based on either a new or prior diagnosis of 

cirrhosis during that particular year. We used the same method to define prevalent 

decompensated cirrhosis and HCC. We used logistic regression models with fixed effects for 

year and with cluster robust standard-error calculation for multiple observations over time 

among some patients.21 The final adjusted models included all other covariates as described 

above, with the exception of HIV and time varying covariates for years with known cirrhosis 

and HCC. We computed mean marginal predictions of prevalence across calendar years for 
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both gender and gender and age subgroups. Last, we evaluated trends in prevalence rates 

over time using the Joinpoint program as described above.

RESULTS

We identified 264,409 HCV-infected veterans including 7162 (2.7%) women. Women on 

average were younger than men, (mean 48.3 years [SD 9.1] vs.54.0 years [SD 8.1], 

respectively) (Table 1). Women were slightly more likely to be white (56.9% vs. 54.4%) but 

had a lower prevalence of alcohol use disorder, diabetes and HIV compared to men. These 

differences persisted during the 11 years of follow up. The proportion of patients who 

received antiviral treatment during study follow-up was not different among men and women 

(Table 1).

Cumulative incidence of cirrhosis and related complications

Cirrhosis—Figure 1 shows the adjusted cumulative incidence of cirrhosis over time. The 

incidence rates of cirrhosis was higher in men than women for the entire study period. For 

example, in the first year after index, 2.4% (95%CI: 2.4% – 2.5%) of women vs. 4.3% 

(95%CI: 4.3% – 4.3%) of men had a new diagnosis of cirrhosis. After 15 years of follow-up, 

the cumulative incidence for cirrhosis was 20.1% (95%CI: 19.8% – 20.4%) in women vs. 

28.2% (95%CI: 28.1% – 28.2%) in men. The results did not change when we stratified the 

analyses by age at cohort entry; the incidence rate of cirrhosis was higher in men than in 

women for most of the follow up regardless of patients’ age (Appendix Figure 2).

The joinpoint analysis showed that cumulative incidence increased sharply during the initial 

3 years of patient follow up for both genders (APC for women: 51.5%, 95%CI: 27.8 – 

79.7%, p<0.01; men: 43.4%, 95%CI: 24.3 – 65.3%, p<0.01) and rose more slowly in the 

later years (APC for women in year 7–15=6.9%, 95%CI: 95% CI 6.3 – 7.6%, p<0.01; men 

in years 10–15=4.8%, 95%CI: 3.8 – 5.8%, p<0.01) (Table 2). The AAPC for cumulative 

incidence was 15.2% (95% CI, 12.8–17.6%) for women and 13.1% (95% CI, 11.4–14.9%) 

for men (Table 2). Despite the between group differences in the incidence rates at any given 

time point, the trends in the adjusted incidence of cirrhosis were not different in both 

genders (p-value for test for parallelism=0.99).

Decompensated cirrhosis—The trends for adjusted incidence rates of decompensated 

cirrhosis were similar to the trends in cirrhosis. Although the incidence rates of 

decompensated cirrhosis remained higher in men than in women for all follow up years, they 

increased at a similar rate in both groups (AAPC for women=16.9%, 95%CI: 13.9–19.9%; 

men=15.6%, 95% CI: 13.0–18.2%) (p-value for test for parallelism=0.97) (Table 2). The 

cumulative incidence of decompensated cirrhosis was 12.4% (95%CI: 12.1% – 12.6%) in 

women and 18.6% (95%CI: 18.6% – 18.7%) in men after 15 years of follow-up.

HCC—The incidence rate of HCC after the first year of follow-up was 0.06% (95%CI: 

0.06% – 0.06%) for women vs. 0.3% (95%CI: 0.3% – 0.3%) in men (Figure 1). The 

cumulative incidence rate over the entire study follow up increased to 1.49% (95%CI: 1.4% 

– 1.5%) in women vs. 5.3% (95%CI: 5.3% – 5.4%) in men after 15 years of follow-up. The 

incidence rate of HCC remained low in all patients younger than 45 year at cohort entry. For 
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the remaining patients 45 years and older, HCC incidence was higher in men than in women 

for most of the follow up period (Figure 1). Joinpoint showed that the greatest increase in the 

incidence of HCC for both genders was seen in the initial 1 to 5 years of follow up (APC for 

women in year 1–5: 47.0%, 95%CI: 36.3–59.3%, p<0.01; men in year 1–3: 63.4%, 95%CI: 

37.0–95.0%, p<0.01). HCC incidence continued to rise albeit more slowly in the later years 

(APC for women in year 5–15=17.4%, 95%CI: 15.4 – 19.4%, p<0.01; men in years 10–

15=8.7%, 95%CI: 6.8 – 10.6%, p<0.01) (Table 2). The AAPC for cumulative HCC 

incidence was 25.3% (95%CI: 22.5–28.1%) for women and 21.0% (95%CI: 18.6–23.4%) 

for men during the study duration (p-value for test for parallelism=0.72).

All-cause mortality—A total of 15.5% (95%CI: 15.0% – 15.9%) of women and 28.7% 

(95%CI: 28.6% – 28.9%) of men died during 15 years of follow-up. Most of the between 

gender difference in the risk of death was seen in younger (<65 year old) patients; mortality 

did not differ between men vs. women in the oldest age group (Figure 2). In a discrete-time 

survival model predicting all cause mortality that included gender as a covariate, women 

were less likely to die than men [unadjusted discrete time OR = 0.49 (95% CI: 0.46 – 0.52) 

and adjusted OR = 0.59 (95% CI: 0.55 – 0.62)].

Prevalence of cirrhosis and related complications

Cirrhosis—The annual prevalence of cirrhosis was significantly higher in men vs. women 

for all study years. In 2000, 3.2% (95%CI: 3.2% – 3.3%) of women vs. 4.9% (95%CI: 4.9% 

– 4.9%) of men had been diagnosed with cirrhosis (Figure 3). By 2013, the prevalence for 

cirrhosis had risen to 13.8% (95%CI: 13.6% – 14.1%) and 20.5% (95%CI: 20.4% – 20.5%) 

in women vs. men, respectively. Men had consistently higher prevalence of cirrhosis in all 

three age groups across all study years. However, the prevalence of cirrhosis increased at a 

similar rate in both groups (AAPC in women= 11.6%, 95%CI: 10.3 – 12.8% and 

men=12.5%, 95%CI: 11.9–13.1%) Table 3 (p-value for test for parallelism=0.99).

Decompensated cirrhosis—Temporal trends in the prevalence of decompensated 

cirrhosis mirrored those observed for cirrhosis. In 2000, the prevalence of decompensated 

cirrhosis was 1.6% (95%CI: 1.6% – 1.6%) in women and 2.4% (95%CI: 2.4% – 2.4%) in 

men but increased by 2013 to 7.3% (95%CI: 7.2% – 7.5%) in women and 11.5% (95%CI: 

11.4% – 11.5%) in men. The prevalence of decompensated cirrhosis increased at a similar 

rate in both groups (AAPC in women= 11.3%, 95%CI: 10.5 – 12.1% and men=10.8%, 

95%CI: 8.8–12.9%) Table 3 (p-value for test for parallelism=0.99).

HCC—HCC prevalence was higher in men than in women across all years. Over the study 

years, HCC prevalence remained relatively constant for women (0% in 2000 to 0.7% in 

2013) but increased from 0.1% (95% CI: 0.1%–0.1%) to 2.5% (95%CI: 2.5% – 2.5%) in 

2013 (AAPC=20.8%, 95% CI: 19.2–22.4 %) in men.

DISCUSSION

We found that the incidence and prevalence of HCV complications was higher in men than 

in women for all study years. However, the rate of increase in the incidence rates of cirrhosis 

and decompensated cirrhosis among HCV-infected women is similar to the rate of increase 
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in men. Indeed, the AAPC for the incidence of cirrhosis, decompensated cirrhosis, and HCC 

was numerically higher in women than in men, although this difference did not reach 

statistical significance. We also found that the overall mortality was significantly lower in 

HCV-infected women than in men (Figure 1); the mortality rate and corresponding 95% CI 

did not overlap during the entire follow up. The longer survival, coupled with the increasing 

incidence of HCV complications in women, suggests that HCV infected women will likely 

have a progressively larger contribution to the overall burden of cirrhosis and its related 

complications.

A mathematical model based on the prevalence and natural history of HCV in the U.S. 

general population of HCV-infected individuals showed that most of the current and near-

term burden in HCV-related cirrhosis was disproportionately attributed to men. However, the 

trends are expected to change after 2020;22 with the number of men with cirrhosis declining 

(due to early maturation of the cohort and competing risks of mortality); whereas the 

number of women with cirrhosis continuing to increase for at least another decade. Our 

study is the first to provide direct and contemporary estimates of gender specific time trends 

in the burden of cirrhosis and its complications from the largest assembled group of patients 

with active HCV anywhere in the world– including over 5800 women.

We found an ongoing upward trend in the incidence and prevalence of cirrhosis and 

decompensated cirrhosis. HCC also increased slightly but to a smaller degree, specifically in 

women. With cure from HCV now becoming a reality, most of the projected burden of HCV 

is potentially preventable. However, benefits of HCV treatment are limited only to patients 

who have been tested, know that they infected with HCV, and have access to affordable 

treatment.23 In the U.S, HCV infection remains undiagnosed in over 50% of all persons with 

HCV disease24, Access to highly effective yet expensive direct acting antiviral (DAA) 

treatment remains a challenge. As many as 40% of HCV-infected Americans are uninsured 

or underinsured.25 With the recent expansion of Medicaid,26 many of these individuals may 

now be able to access healthcare but their access to DAAs remains difficult because of 

restrictions on treatment, particularly for those with non-advanced hepatic fibrosis.27–29 

These barriers, combined with the recent increases in the rate of new HCV infections,23;30 

suggest that the new HCV treatments may not dramatically reverse the underlying trends in 

the burden of HCV related complications at least in the short term (next 5 to 10 years). 

Furthermore, in other countries where access to HCV testing and treatment is limited, we 

expect the burden of HCV to continue to rise and substantially contribute to the worldwide 

prevalence of liver disease.

The increasing burden of HCV complications in women is concerning. Studies show that 

women are less likely to receive antiviral treatment than men although the reasons 

underlining this difference, and the extent to which those reasons are modifiable (e.g., lack 

of patient education) are poorly understood. In a prospective study of 4084 Veterans with 

HCV (120 women), there was a non-significant trend towards lower treatment acceptance 

rate among women (OR=0.89, 95% CI=0.5–1.7).31 In a survey of community residents in 

New South Wales Australia, Grebely et al. found that women with HCV were less likely to 

receive antiviral treatment than men.32 Agostini reported similar disparity in a national 

sample of French patients.33 In a U.S. study, Charlebois et al. noted a trend towards lower 
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treatment in women who participated in a community based program for drug use.34 Women 

also undergo liver transplantation at lower rates than men35. These and our recent data 

suggest that the degree of under-treatment may be greater in women than in men and may 

fuel the rising trends of HCV complications and suboptimal outcomes in women with 

HCV.36

Our study has several strengths, including the large sample size, long period of follow-up, 

use of previously validated definitions for cirrhosis and HCC, and examination of 

demographic and clinical variables that may impact the burden of cirrhosis in HCV. 

Moreover, most of the patients with HCV in the VA are diagnosed as a result of a system-

wide screening program, rather than after development of complications from liver disease. 

The presence of this unique HCV screening mechanism makes our sample a relatively 

unbiased cohort. Finally, the availability of laboratory data allowed us to identify a cohort of 

patients with confirmed chronic HCV infection.

Our study is limited by the observational retrospective nature of its design. Several 

unmeasured patient characteristics could have affected our results. Although we had 

information on antiviral treatment in our database, we opted not to include this variable in 

our analysis given similar treatment rate in the two study groups and the low efficacy of 

previous interferon based treatment used during the study time frame.37 It is plausible that 

the rate of increase in HCV complications may decline with the wide dissemination of DAA 

in the VA and future studies will monitor these trends. Our results were derived from 

diagnosed HCV-infected patients (men and women) who sought care in the VA health care 

system, and although the generalizability of the biologic process of cirrhosis progression 

probably extends from these veterans to other HCV-infected individuals in the VA as well as 

nonveterans, further research would be needed to confirm that. Indeed, there is a high rate of 

alcohol misuse in women with HCV in the VA (32.9% reported in this study). We were also 

limited by the sensitivities and specificities of the ICD-9 coding system for our outcomes, 

which may vary between VA and non-VA practitioners, thus limiting the generalizability of 

overall rates of cirrhosis and its complications to patients with HCV outside of the VA.

Chronic HCV infection carries high morbidity in women and men alike. HCV infected 

women are living longer than men and may further increase their contribution to the burden 

of HCV-related comorbidities
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DLD decompensated liver disease

VA Veterans Affairs
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Figure 1. 
Adjusted cumulative incidence of cirrhosis, decompensated cirrhosis, hepatocellular 

carcinoma and all cause mortality in HCV-infected individuals seen in the US Department of 

Veteran Affairs from 2000–2013.
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Figure 2. 
Adjusted cumulative incidence of cirrhosis, decompensated cirrhosis, hepatocellular 

carcinoma and all cause mortality stratified by age group in HCV-infected individuals seen 

in the US Department of Veteran Affairs from 2000–2013.
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Figure 3. 
Adjusted yearly prevalence of cirrhosis, decompensated cirrhosis, hepatocellular carcinoma 

and all cause mortality in HCV-infected individuals seen in the US Department of Veteran 

Affairs from 2000–2013.
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Figure 4. 
Adjusted yearly prevalence of cirrhosis, decompensated cirrhosis, hepatocellular carcinoma 

and all cause mortality stratified by age group in HCV-infected individuals seen in the US 

Department of Veteran Affairs from 2000–2013.
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Table 1

Characteristics of patients with chronic HCV infection (N=264,409)

Variable, N % Women (N=7,162) Men (N=257,247) p-value

Age (mean ± std) 48.0 (±9.1) 53.4 (±8.2) <.0001

Race

White 4011 (56.0%) 136597 (53.1%) <.0001

Black 2141 (29.9%) 79300 (30.8%)

Other 171 (2.4%) 4626 (1.8%)

Missing 839 (11.7%) 36724 (14.3%)

Alcohol use <.0001

Yes 2361 (33.0%) 115532 (44.9%)

No 4801 (67.0%) 141715 (55.1%)

HIV <.0001

Yes 193 (2.7%) 10591 (4.1%)

No 6969 (97.3%) 246656 (95.9%)

Diabetes <.0001

Yes 2166(30.2%) 100648(39.1%)

No 4996(69.8%) 156599(60.9%)

Antiviral treatment 0.52

No 5469 (76.4%) 197262 (76.7%)

Yes 1693 (23.6%) 59985 (23.3%)

J Viral Hepat. Author manuscript; available in PMC 2018 November 01.



V
A

 A
uthor M

anuscript
V

A
 A

uthor M
anuscript

V
A

 A
uthor M

anuscript

Kramer et al. Page 16

Ta
b

le
 2

Te
m

po
ra

l t
re

nd
s 

in
 th

e 
in

ci
de

nc
e 

of
 H

C
V

-r
el

at
ed

 o
ut

co
m

es
 a

m
on

g 
ve

te
ra

ns
 w

ith
 h

ep
at

iti
s 

C
 v

ir
us

 in
fe

ct
io

n 
by

 g
en

de
r

O
ut

co
m

e
M

en
W

om
en

A
P

C
 %

 (
95

%
 C

I)
+

A
A

P
C

 %
 (

95
%

 C
I)

+
Se

gm
en

t
A

P
C

 %
 (

95
%

 C
I)

+
A

A
P

C
%

 (
95

%
 C

I)
+

P
-v

al
ue

*

C
ir

rh
os

is

 
Y

ea
r 

1–
3

43
.4

 (
24

.3
–6

5.
3)

13
.1

 (
11

.4
–1

4.
9)

Y
ea

r 
1–

3
51

.5
 (

27
.8

–7
9.

7)
15

.2
 (

12
.8

–1
7.

6)
0.

99

 
Y

ea
r 

3–
6

15
.8

 (
12

.3
–1

9.
3)

Y
ea

r 
3–

7
16

.4
 (

13
.9

–1
9.

0)

 
Y

ea
r 

6–
10

8.
6 

(7
.3

–9
.9

)
Y

ea
r 

7–
15

6.
9 

(6
.3

–7
.6

)

 
Y

ea
r 

10
–1

5
4.

8 
(3

.8
–5

.8
)

--
--

--
--

D
ec

om
pe

ns
at

ed
 c

ir
rh

os
is

 
Y

ea
r 

1–
3

52
.2

 (
27

.1
–8

2.
3)

15
.6

 (
13

.0
–1

8.
2)

Y
ea

r 
1–

3
53

.7
 (

24
.6

–8
9.

6)
16

.9
 (

13
.9

–1
9.

9)
0.

97

 
Y

ea
r 

3–
7

17
.1

 (
15

.0
–1

9.
3)

Y
ea

r 
3–

7
19

.0
 (

16
.2

–2
1.

9)

 
Y

ea
r 

7–
15

7.
2 

(6
.2

–8
.2

)
Y

ea
r 

7–
15

8.
1 

(7
.1

–9
.2

)

H
ep

at
oc

el
lu

la
r 

ca
nc

er

 
Y

ea
r 

1–
3

63
.4

 (
37

.0
–9

5.
0)

21
.0

 (
18

.6
–2

3.
4)

Y
ea

r 
1–

5
47

.3
 (

36
.3

–5
9.

3)
25

.3
 (

22
.5

–2
8.

1)
0.

72

 
Y

ea
r 

3–
6

25
.2

 (
20

.1
–3

0.
4)

Y
ea

r 
5–

15
17

.4
 (

15
.4

–1
9.

4)

 
Y

ea
r 

6–
10

15
.9

 (
13

.8
–1

8.
0)

--
--

--
--

 
Y

ea
r 

10
–1

5
8.

7 
(6

.8
–1

0.
6)

--
--

--
--

A
PC

 –
 A

nn
ua

l p
er

ce
nt

 c
ha

ng
e

A
A

PC
 –

 A
ve

ra
ge

 a
nn

ua
l p

er
ce

nt
 c

ha
ng

e

C
I 

– 
co

nf
id

en
ce

 in
te

rv
al

+ A
ll 

p-
va

lu
es

 a
re

 <
0.

01
 in

di
ca

tin
g 

th
er

e 
is

 a
 s

ig
ni

fi
ca

nt
 c

ha
ng

e 
ov

er
 ti

m
e 

fo
r 

ea
ch

 s
eg

m
en

t

* P-
va

lu
e 

fo
r 

te
st

 f
or

 p
ar

al
le

lis
m

 c
om

pa
ri

ng
 m

al
es

 v
s.

 f
em

al
es

J Viral Hepat. Author manuscript; available in PMC 2018 November 01.



V
A

 A
uthor M

anuscript
V

A
 A

uthor M
anuscript

V
A

 A
uthor M

anuscript

Kramer et al. Page 17

Ta
b

le
 3

Te
m

po
ra

l t
re

nd
s 

in
 th

e 
pr

ev
al

en
ce

 o
f 

H
C

V
-r

el
at

ed
 o

ut
co

m
es

 a
m

on
g 

ve
te

ra
ns

 w
ith

 h
ep

at
iti

s 
C

 v
ir

us
 in

fe
ct

io
n 

by
 g

en
de

r

O
ut

co
m

e
M

en
W

om
en

A
P

C
 (

95
%

 C
I)

+
A

A
P

C
 (

95
%

 C
I)

+
Se

gm
en

t
A

P
C

 (
95

%
 C

I)
+

A
A

P
C

 (
95

%
 C

I)
+

P
-v

al
ue

*

C
ir

rh
os

is

 
20

00
–2

00
2

32
.5

 (
28

.1
–3

7.
1)

12
.5

 (
11

.9
–1

3.
1)

20
00

–2
00

4
20

.7
 (

16
.0

–2
5.

6)
11

.6
 (

10
.3

–1
2.

8)
0.

99

 
20

02
–2

00
5

15
.2

 (
13

.1
–1

7.
4)

20
04

–2
01

3
7.

7 
(7

.0
–8

.4
)

 
20

05
–2

01
3

7.
0 

(6
.8

–7
.2

)
--

--
--

--

D
ec

om
pe

ns
at

ed
 c

ir
rh

os
is

 
20

00
–2

00
2

26
.3

 (
21

.3
–3

1.
6)

11
.3

 (
10

.5
–1

2.
1)

20
00

–2
00

3
22

.5
 (

11
.9

–3
4.

0)
10

.8
 (

8.
8–

12
.9

)
0.

99

 
20

02
–2

00
5

11
.8

 (
9.

1–
14

.7
)

20
03

–2
01

3
7.

6 
(6

.7
–8

.4
)

 
20

05
–2

01
3

7.
6 

(7
.4

–7
.9

)

H
ep

at
oc

el
lu

la
r 

ca
nc

er
**

 
20

00
–2

01
0

23
.0

 (
20

.8
–2

5.
3)

20
.8

 (
19

.2
–2

2.
4)

--
-

--
-

--
-

--
-

 
20

10
–2

01
3

13
.7

 (
10

.7
–1

6.
8)

--
-

--
-

--
-

A
PC

 –
 A

nn
ua

l p
er

ce
nt

 c
ha

ng
e

A
A

PC
 –

 A
ve

ra
ge

 a
nn

ua
l p

er
ce

nt
 c

ha
ng

e

C
I 

– 
co

nf
id

en
ce

 in
te

rv
al

+ A
ll 

p-
va

lu
es

 a
re

 <
0.

01
 in

di
ca

tin
g 

th
er

e 
is

 a
 s

ig
ni

fi
ca

nt
 c

ha
ng

e 
ov

er
 ti

m
e 

fo
r 

ea
ch

 s
eg

m
en

t

* P-
va

lu
e 

fo
r 

te
st

 f
or

 p
ar

al
le

lis
m

 c
om

pa
ri

ng
 m

al
es

 v
s.

 f
em

al
es

**
no

 v
al

ue
s 

w
er

e 
re

po
rt

ed
 f

or
 w

om
en

 d
ue

 to
 n

o 
H

C
C

 d
ia

gn
os

ed
 in

 2
00

0–
20

03

J Viral Hepat. Author manuscript; available in PMC 2018 November 01.


	Abstract
	Introduction
	METHODS
	Data Source
	Study Design and Population
	Study Outcomes
	Potential Confounders
	Statistical Analyses
	Incidence
	Prevalence analyses


	RESULTS
	Cumulative incidence of cirrhosis and related complications
	Cirrhosis
	Decompensated cirrhosis
	HCC
	All-cause mortality

	Prevalence of cirrhosis and related complications
	Cirrhosis
	Decompensated cirrhosis
	HCC


	DISCUSSION
	References
	Figure 1
	Figure 2
	Figure 3
	Figure 4
	Table 1
	Table 2
	Table 3

