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Abstract. Background/Aim: Gastroesophageal varices (GEV)
hemorrhage is a serious complication that can lead to
unfavorable outcomes in cirrhotic patients. However, the clinical
impact of HCV elimination [sustained viral response (SVR)] by
direct-acting antivirals (DAAs), particularly on the long-term
effects on the endoscopic findings of GEV have not been
sufficiently evaluated. This study aimed to investigate whether
HCYV elimination with DAA treatmment suppresses the progression
of GEV. Patients and Methods: The clinical courses of the
endoscopic findings of GEV were retrospectively compared
between patients without an SVR (non-SVR group: n=71) and
those who achieved an SVR with DAAs (DAA-SVR group:
n=38). Results: At 1, 3, 5, and 7 years, the cumulative GEV
progression rates were 8.7%, 32.8%, 45.6%, and 66.2%,
respectively. At 3 years, the cumulative GEV progression rate in
the DAA-SVR group was similar to that in the non-SVR group.
Beyond 3 years, cases with GEV progression were found in the
non-SVR group, but not in the DAA-SVR group. At 7 years, the
cumulative GEV progression rate in the DAA-SVR group was
significantly lower than that in the non-SVR group (p<0.05, log-
rank test). Variceal hemorrhage occurred in eight patients in the
non-SVR group, while no bleeding events were observed in the
DAA-SVR group during the observational period [8/71 (11.3%)
vs. 0/38 (0.0%), p<0.05]. Conclusion: DAA treatment suppresses
the progression of GEV over the long term.
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Hemorrhage of gastroesophageal varices (GEV) is a serious
complication that can lead to unfavorable outcomes in cirrhotic
patients, and the management of GEV is thus clinically
important (1-6). Infection with hepatitis viruses, including
hepatitis B virus (HBV) and hepatitis C virus (HCV), is a
major cause of chronic liver diseases (CLDs) worldwide (7-
10). However, recent advances in antiviral drugs have made it
possible to control viral replication in most patients with
chronic hepatitis viral infection. In particular, current
treatments with direct-acting antivirals (DAASs) can cause a
high rate of HCV elimination (sustained virological response:
SVR), and various positive effects, including improvement of
the hepatic function and the inhibition of carcinogenesis (11-
14). However, the clinical impact of HCV-SVR by DAAs,
particularly the long-term effects on the endoscopic findings of
GEV, has not been sufficiently evaluated.

We previously compared the clinical courses of the
endoscopic findings of GEV in HCV-related cirrhotic
patients who did not achieve an SVR (non-SVR group),
those who achieved an SVR with interferon (IFN) treatment
(IFN-SVR group), and those who achieved an SVR with
DAA treatment (DAA-SVR group). In the IFN-SVR group,
the incidence of GEV exacerbations was low, while the
clinical course of the DAA-SVR group was comparable to
that of the non-SVR group (15). However, in comparison to
the IFN-SVR group, the DAA group included elderly
patients with a poorer hepatic function. In addition, the use
of DAA became available in our country in 2014, and the
long-term effect of DAA-SVR on endoscopic findings has
not been sufficiently evaluated. We herein show the results
of longer-term observations of Japanese patients who
achieved an SVR with DAAs.

Patients and Methods

Patients. In our previous study (15), we retrospectively assessed
HCV-related cirrhotic patients with GEV and whose follow-up
endoscopic findings were available. All patients were instructed to
abstain from alcohol intake. Patients whose HCV RNA levels were
undetectable at 24 weeks after the end of the antiviral treatment
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Table 1. Basic characteristics of the overall population (n=109).

Age (years) 66 (62-71)
Sex (Male/Female) 57/52
Child-Pugh grade (A/B/C) 68/40/1
AST (U/N) 62 (43-89)
ALT (U/) 49 (30.5-81)
Total bilirubin (mg/dl) 1.0 (0.8-1.4)
Albumin (g/dl) 3.7 (3.3-3.95)
Platelet count (x103/ul) 73 (57.5-93)
Prothrombin time (%) 75.7 (68.75-83.35)
Form of esophageal varices (F3/2/1/ND) 0/13/92/4
Form of gastric varices (F3/2/1/ND) 1/7/27/74

AST: Aspartate aminotransferase; ALT: alanine aminotransferase; ND:
not detected.

were defined as those who attained a sustained viral response
(SVR). In this study, we focused on investigating whether the
progression of GEV was suppressed in the DAA-SVR group
(patients with an SVR with DAA therapies) in comparison to the
non-SVR group (patients without an SVR during the follow-up
period). The follow-up data in the non-SVR group were mainly
obtained prior to the development of the DAA therapy, and no new
patients with GEV were found for the non-SVR group. In addition
to the patients in the previous study (15), we included 1 patient with
GEV who achieved an SVR with DAA therapy. Thus, 109 patients
(non-SVR group, N=71; DAA-SVR group, N=38) were analyzed in
the present study.

Endoscopic findings of GEV. Endoscopic findings of GEV and
therapeutic indications have been described in our previous report
(15). In brief, the forms of GEV were categorized into 3 grades (F1,
F2, or F3). F2 varices with red color sign(s) and F3 varices were
considered as indications for endoscopic treatment. GEV were
observed by esophagogastroduodenoscopy (EGD) every 6-12
months. Progression of GEV was defined by an upgrade of the type,
development of therapeutic indications, or bleeding events. In the
present study, we compared the rate of GEV progression between
the non-SVR and DAA-SVR groups.

Follow-up observation of the endoscopic findings of GEV. In the
non-SVR group, the follow-up period was calculated as the time
interval between the day on which GEV were first detected and the
day on which the last follow-up EGD was conducted or when
progression of GEV was observed without antiviral treatment. In
the DAA-SVR group, the follow-up period was calculated as the
time interval between the last day on which EGD was conducted
before the initiation of the antiviral therapy and the day on which
the last follow-up EGD was conducted or the day on which the
progression of GEV was observed after achieving an SVR. This
study was conducted with the approval of our institutional ethics
committee (No. 3431).

Statistical analyses. For quantitative variables, the patient data are
shown as the median value [interquartile range (IQR)], and
statistical differences between the groups were assessed using the
Mann-Whitney U-test. For categorical data, the statistical
differences were evaluated using Pearson’s chi-squared test. Using
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Figure 1. The rate of gastroesophageal varices (GEV) progression in
the overall population. The GEV progression rates at 1 year, 3 year, 5
year, and 7 years are 8.7%, 32.8%, 45.6%, and 66.2%, respectively.

the Kaplan-Meier method, we generated curves for cumulative
GEV progression, and the clinical courses of the groups were
compared using the log-rank test. p Values of <0.05 were
considered to indicate statistical significance. All statistical
analyses were conducted using JMP Pro 17 (SAS Institute Inc.,
Cary, NC, USA).

Results

Basic characteristics of the studied cases and overall rate of
GEYV progression. As described in the ‘Patients and Methods’
section, we added one patient with a DAA-SVR to the cases
in the previous report and conducted long-term observation
of the clinical courses. Basic data of the analyzed 109 cases
are shown in Table I, and the characteristics of the non-SVR
group (n=71) and the DAA-SVR group (n=38) are shown in
Table II. The prothrombin time (%) was different between
the two groups. The rates of GEV progression at 1, 3, 5, and
7 years were 8.7%, 32.8%, 45.6%, and 66.2%, respectively
(Figure 1).

Progression of GEV in the DAA-SVR and Non-SVR groups.
At 3 years, the rates of GEV progression in the DAA-SVR
and non-SVR groups were similar (cumulative GEV
progression rate: 31.39% vs. 33.76%, p=0.7978). However,
beyond 3 years, cases with GEV progression were found in
the non-SVR group, but not in the DAA-SVR group, and the
rate of GEV progression in the DAA-SVR group was lower
than that in the non-SVR group at 7 years (Figure 2).

Variceal hemorrhage, which is the most important clinical
event in relation to the progression of GEV, occurred in eight
patients in the non-SVR group, while no bleeding events
were observed in the DAA-SVR group during the
observational period [8/71 (11.3%) vs. 0/38 (0.0%), p<0.05]
(Figure 3).
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Table I1. Characteristics of the patients in the direct-acting antivirals (DAA)- sustained viral response (SVR) and Non-SVR groups.

DAA-SVR (n=38) Non-SVR (n=71) p-Value
Age (years) 68.5 (63.5-70.5) 66 (62-71) 0.3558
Sex (Male/Female) 16/22 41/30 0.1192
Child-Pugh grade (A/B/C) 22/16/0 46/24/1 0.5519
AST (U/1) 56.5 (42.25-79.25) 63 (43-93) 0.1956
ALT (U/1) 41 (28.75-75.5) 54 (32-85) 0.1384
Total bilirubin (mg/dl) 1.1 (0.8-1.4) 1.0 (0.7-1.5) 0.455
Albumin (g/dl) 3.5(3.3-3.9) 3.8 (3.3-4.0) 0.2359
Platelet count (x103/ul) 75.0 (54.3-104.5) 72.0 (58-92) 0.5606
Prothrombin time (%) 71.25 (65.3-76.2) 78.8 (71.2-87.0) 0.0002
Esophageal varices (F3/2/1/ND) 0/4/33/1 0/9/59/3 0.8571
Gastric varices (F3/2/1/ND) 0/2/11/25 1/5/16/49 0.7756
AST: Aspartate aminotransferase; ALT: alanine aminotransferase; ND: not determined.
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Figure 2. The rate of gastroesophageal varices (GEV) progression at 7
years in the non-SVR and DAA-SVR groups. The rate of GEV
progression in the DAA-SVR group is lower than that in the non-SVR
group (log-rank test, p=0.0407).

Discussion

The development of GEV is a clinically important
complication in patients with cirrhosis. HCV elimination
with IFN treatment has been reported to reduce liver-related
complications, including the progression of GEV (16-19).
Currently, DAA is the mainstay of anti-HCV therapy (20),
and HCV elimination with DAA therapy has been shown to
reduce liver-related events (21). However, there are few
reports on the clinical course of GEV after an SVR with
DAAs. In particular, the long-term effect of an SVR with
DAAs on the course of GEV is not clear, as DAA treatments
have been available since the mid-2010s. In the present
study, we report the long-term effects of an SVR with DAAs
on GEV in Japanese patients.

was observed in eight patients in the non-SVR group, while none of the
patients in the DAA-SVR group developed variceal hemorrhage.

We previously investigated the impact of eliminating HCV
in patients with GEV and found that those who achieved an
SVR through IFN treatment had a lower likelihood of GEV
progression (15). It is known that portal hypertension does not
improve (or even progresses) in some patients after HCV-
elimination, and some previous studies have explored factors
that predict the worsening of portal hypertension (14, 22-26).
In the present study, no exacerbation beyond 3 years was
observed in the DAA-SVR group, whereas exacerbation
beyond 3 years was observed in the non-SVR group. Our
results suggest that the rate of GEV exacerbation could be
suppressed over a long-term clinical course by the achievement
of an SVR with DAA therapy.

Moon et al. (27) investigated a large number of HCV-
infected patients and reported that hemorrhage of GEV was
suppressed after an SVR with DAA therapy. Recently, Hsieh et
al. (28) reported that the exacerbation of GEV could be
suppressed after an SVR with DAA therapy, even during a
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relatively short observational period. Our study did not show a
favorable short-term effect; however, a difference was observed
with long-term observation. This difference may have depended
on the characteristics of the studied cases. Their study included
patients with FO or F1 GEV. In contrast, our DAA group
included patients with F2 or F3 GEV. Some studies suggest that
clinically significant portal hypertension is present after an SVR
(29-31), and the timing at which the effect of DAA therapy
becomes apparent would vary depending on the patient’s
characteristics. Careful attention should be paid to interpreting
the results of the changes in portal hypertension, including the
endoscopic findings of GEV, after a patient achieves an SVR.
The present study is associated with several limitations.
First, this was a retrospective, single-center analysis. Second,
the number of patients is limited. Third, we did not
determine the factors that could predict progression of GEV.
In summary, our results suggest that DAA treatment
suppresses the progression of GEV up to seven years after
HCV treatment using DAAs. A future study with a larger
number of patients to confirm our long-term observations.
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