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Changes in the Clinical Outcomes of Variceal Bleeding in Cirrhotic Patients:
A 10-Year Experience in Gangwon Province, South Korea
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Background/Aims: Variceal rupture is one of the main
causes of mortality in cirrhotic patients. However, there are
limited data on the long-term outcomes of variceal bleeding,.
Methods: We investigated the incidence and mortality of
variceal bleeding at three endoscopic centers in Gangwon
province during 3 periods (August 1996 to July 1997, August
2001 to July 2002, and August 2006 to July 2007). Results:
A total of 1,704 upper gastrointestinal (Gl) bleedings oc-
curred during the study periods. Peptic ulcers were found
in 825 patients (48.5%), and variceal ruptures were found
in 607 patients (35.6%). The variceal bleeding rate did not
decrease in each period (26.0% vs 43.7% vs 33.9%, respec-
tively). In the variceal bleeding group, the 6-week mortality
rate steadily and significantly decreased (15.5% vs 10.8% vs
6.4%, respectively, p=0.027). In addition, the mortality rate
was significantly higher in the variceal bleeding group than
in the non-variceal bleeding group (10.4% vs 2.0%, p<0.001;
odds ratio, 5.659; 95% confidence interval, 3.445 to 9.295).
Conclusions: Variceal bleeding was still the major cause of
upper Gl bleedings and did not decrease in prevalence over
the 10-year period in Gangwon province, South Korea. How-
ever, the mortality rate of variceal bleeding decreased signifi-
cantly. (Gut Liver 2012;6:476-481)
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INTRODUCTION

Variceal rupture is one of the important causes of upper gas-
trointestinal (GI) bleedings, and it is a major cause of death and
complications in patients with liver cirrhosis.' Variceal bleeding
is known to stop spontaneously in 40% to 50% of patients, but
even so, the consensus indicated that the early mortality rate of

the first variceal bleeding is over 30% in cirrhotic patients.” In
addition, any deaths occurring within 6 weeks of admission due
to variceal bleeding is considered as bleeding-related mortality,
because the risk of rebleeding and mortality is the highest dur-
ing the first 6 weeks.” The risk of rebleeding decreased to similar
level of the previous bleeding risk,' and about 30% of variceal
bleeding patients are known to have died within 12 months af-
ter bleeding.*

Though many treatment modalities for variceal bleedings are
available in clinical practice and improved outcomes in variceal
bleeding in cirrhotic patients have been reported over decades,**
little is known about the recent changes in clinical outcomes
and characteristics of cirrhotic patients with variceal bleeding in
South Korea.

The aim of our study was to investigate the clinical outcomes
and characteristics of patients with variceal bleeding during the
past 10 years in Gangwon province, South Korea.

MATERIALS AND METHODS
1. Study population

We retrospectively reviewed the medical records of all pa-
tients diagnosed with upper GI bleeding who had visited the
emergency room during the three periods (August 1996 to July
1997, August 2001 to July 2002, and August 2006 to July
2007) in three endoscopic centers where emergent therapeutic
endoscopy was available, in Gangwon province, South Korea.
We used the International Classification of Disease coding in
each hospital databases when we identified the patients.

Upper GI bleeding is diagnosed with emergent esophagogas-
troduodenoscopy as well as by utilizing clinical findings, such
as hematemesis and/or melena, bloody aspirates via nasogastric
tube by saline irrigation, hypotension, tachycardia, and de-
creased hemoglobin level, etc. Diagnosis of variceal bleeding is
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Table 1. Etiology of Upper Gastrointestinal Bleeding by Study Period

Etiology Aug 1996-Jul 1997 Aug 2001-Jul 2002 Aug 2006-Jul 2007 Total
(n=396) (n=613) (n=695) (n=1,704)
Peptic ulcer disease 229 (57.8) 247 (40.3) 349 (50.2) 825 (48.5)
Gastric 145 (36.6) 162 (26.4) 253 (36.4)
Duodenal 84 (21.2) 85 (13.9) 96 (13.8)
Variceal rupture 103 (26.0) 268 (43.7) 236 (33.9) 607 (35.6)
Esophageal 91 (23.0) 246 (40.1) 213 (30.6)
Gastric 12 (3.0) 22 (3.6) 23 (3.3)
Mallory-Weiss tear 38 (9.6) 59 (9.6) 42 (6.0) 139 (8.2)
Hemorrhagic gastritis 5(1.3) 10 (1.6) 18 (2.6) 33 (1.9)

Data are presented as number (%).

made using endoscopic findings, such as active bleeding from
varix, bleeding stigmata on varix such as adherent clot, and
presence of large varices with blood in the stomach without
other definite recognizable source of bleeding,

All upper GI bleedings were controlled with therapeutic en-
doscopy by expert endoscopists. When emergent endoscopic
bleeding control was not available in patients with liver cirrho-
sis, adequate additional endoscopic hemostasis was performed
until the patient reached hemodynamic stabilization.

The exclusion criteria was as follows: patients under 16 years
of age, history of coagulopathy except cirrhosis, traumatic inju-
ry related bleeding, malignancy related bleeding, lower GI tract
bleeding or small bowel bleeding,.

Diagnosis of liver cirrhosis was made by histology, presence
of varices by endoscopic examination, or combination of bio-
chemical and clinical findings of portal hypertension as well as
abdominal ultrasonographic or computed tomography findings.

2. Assessment

In the study periods, baseline characteristics (sex, age, past
medical history, smoking and alcohol drinking history, medica-
tion history, and etiology of liver cirrhosis, etc.), clinical vari-
ables (number of episodes of GI bleeding, etiology of bleeding,
incidence of variceal bleeding, and methods of hemostasis, etc.),
and clinical outcomes (hospital stay, in- hospital mortality, etc.)
of patients were investigated and compared between the study
periods.

Also, subgroup analysis for patients with variceal bleeding
was performed. We investigated the number of episodes and
etiology of bleeding, and severity of cirrhosis (Child-Pugh class).
Characteristics of non-survivor and survivor groups were com-
pared.

We defined the bleeding-related mortality as any death oc-
curring within 6 weeks of admission due to variceal bleeding.

3. Statistical analysis

Continuous variables are presented as mean+standard devia-

Table 2. Characteristics of the Patients with Upper Gastrointestinal
Bleeding by Study Period

Aug 1996- Aug 2001- Aug 2006-

Variable Jul 1997  Jul 2002 Jul 2007  p-value
(n=396) (n=613) (n=695)
Sex 0.142
Male 342 (86.4) 528 (86.1) 575 (82.7)
Female 54 (13.6) 85(13.9) 120(17.3)
Age, yr 53.5+15.1 53.4+13.4 55.1+15.4 0.087
Bleeding episode 0.003
Third or more 28 (7.1) 76 (12.4) 54 (7.8)
Second 52 (13.1) 102 (16.6) 97 (14.0)
First 316 (79.8) 435 (71.0) 544 (78.3)
Bleeding etiology <0.001
Variceal 103 (26.0) 268 (43.7) 236 (34.0)

293 (74.0) 345 (56.3) 459 (66.0)
121 (30.6) 324(52.9) 287 (41.3) <0.001

Non-variceal
Cirrhosis, yes

Cirrhotic etiology

Alcohol 85(70.2) 218(67.3) 183 (68.3)
HBV 31 (25.6) 90 (27.8) 73 (25.4)
HCV 2 (1.7) 3(0.9) 17 (5.9)
Autoimmune - 3(0.9) -
Hospital stay, day 10.5+9.3 9.549.1 8.6+9.3 0.005
Mortality 21 (5.3) 40 (6.5) 24 (3.5) 0.037

Data are presented as mean+SD or number (%).
GI, gastrointestinal; HBV, hepatitis B virus; HCV, hepatitis C virus.

tion, and categorical variables as frequency and percentage.
Student’s t-test, one-way ANOVA, and Pearson’s chi-square test
were performed to compare each group, and logistic regression
analysis was also performed to determine the factor for predict-
ing mortality. SPSS software version 11.5 (SPSS Inc., Chicago,
IL, USA) was used for statistical analysis, and p<0.05 was con-
sidered as statistically significant.

This study was approved by the Institutional Review Board of
all participating hospitals.
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RESULTS
1. Baseline characteristics

During the 3 study periods, a total of 1,704 upper GI bleed-
ings had occurred. The mean age was 54.1+14.7 years (range,
16 to 97) with 1,445 being males (84.8%) and 259 being females
(15.2%).

The most common etiology of upper GI bleedings was pep-
tic ulcer (n=825, 48.5%), followed by variceal rupture (n=607,
35.6%), Mallory-Weiss tear (n=139, 8.2%), hemorrhagic gastritis
(n=33, 1.9%), and others (Table 1).

The total number of cirrhotic patients was 732 (43.0%), and
their etiologies were alcohol in 486 (66.4%), hepatitis B virus
in 194 (26.5%), hepatitis C virus in 22 (3.0%), autoimmune in 3
(0.4%), and unknown in 27 (3.7%) patients.

Characteristics of patients with upper GI bleeding by each pe-
riod are shown in Table 2.

2. Clinical outcomes

Total mortality rate of upper GI bleedings was 5.0% (n=85)
during the study periods. Variceal rupture was the leading cause
of mortality (n=63, 74.1%), followed by peptic ulcer (n=14,
16.5%), and others (n=2, 2.2%) (Table 3). Two other etiologies of
mortality were Mallory-Weiss tear and hemorrhagic gastritis.

The mean days of hospitalization decreased significantly over
the periods (10.5+9.3 days vs 9.5+9.1 days vs 8.6+9.3 days,
respectively, p=0.005), but in-hospital mortality rate did not de-
crease (5.3% vs 6.5% vs 3.5%, respectively, p=0.037). In a total
of 1,704 patients, the mortality rate was significantly higher in
the variceal bleeding group compared to that of the non-varice-
al bleeding group (10.4% vs 2.0%, p<0.001; odds ratio [OR], 5.66;
950 confidence interval [CI], 3.445 to 9.295).

3. Subgroup analysis for variceal bleeding

Characteristics of patients with variceal bleeding by each pe-
riod are shown in Table 4.

Table 3. Etiology of Upper Gastrointestinal Bleeding in the Mortality
Group

Aug 1996- Aug 2001- Aug 2006-
Jul 1997 Jul 2002 Jul 2007
(n=21) (n=40) (n=24)

Total

Etiology (n=85)

Variceal rupture 16 (76.2) 31 (77.5) 16 (66.7) 63 (74.1)
Esophageal 15(71.4) 29 (72.5) 16 (66.7)
Gastric 1(4.8) 2 (5.0) -
Peptic ulcer disease 3 (14.3) 7 (17.5) 4(16.7) 14(16.5)
Gastric 2(9.5) 4 (10.0) 4 (16.7)
Duodenal 1(4.8) 3(7.5) -
Mallory-Weiss tear 1(4.8) - - 1(1.2)
Hemorrhagic gastritis - - 1(4.2) 1(1.2)

Data are presented as number (%).

In a total of 607 variceal bleeding patients, the mean age
was 52.3+10.9 years (range, 16 to 91), 539 patients were male
(88.8%). Also, there were 550 (90.6%) esophageal and 57 (9.4%)
gastric variceal bleedings. The variation of variceal bleeding rate
by month was not statistically different among the three peri-
ods (data not shown). Also, there were no differences between
the periods in sex, age, number of bleeding episodes, the rate
of ruptured variceal type (esophageal varix, 88.3% vs 91.8%
vs 90.3%, respectively, p=0.579), and the severity of cirrhosis
(Child-Pugh class C, 33.0% vs 29.1% vs 32.2%, respectively,
p=0.372).

Mortality rate of 6-week period of 607 variceal bleedings was
9.9% (n=60). The mean days of hospitalization decreased over
the periods, yet showing no statistical significance (11.8+10.2
days vs 10.0+9.8 days vs 9.6+7.4 days, respectively, p=0.115).
However, mortality rate decreased significantly (15.5% vs 10.8%
Vs 6.4%, respectively, p=0.027).

When the non-survivor group was compared to the survivor
group, there were no differences in sex, age, alcohol drinking
history, etiology of liver cirrhosis, and location of the variceal
rupture (esophageal vs gastric, p=0.219) in each group. How-
ever, there were significant differences depending on the degree
of advancement of liver cirrhosis (Child-Pugh class C, 81.7% vs
25.4%, p<0.001), as well as number of bleeding episodes, 3 or
more (31.7% vs 19.7%, p=0.046) (Table 5).

In multivariate analysis, the prognostic factors for predicting
mortality in patients with variceal bleedings were Child-Pugh

Table 4. Characteristics of the Patients with Variceal Bleeding by
Study Period

Aug 1996- Aug 2001- Aug 2006-

Variable Jul 1997  Jul 2002 Jul 2007  p-value
(n=103) (n=268) (n=236)
Sex 0.159

Male 97 (94.2) 236(88.1) 206 (87.3)

Female 6 (5.8) 32 (11.9) 30 (12.7)

Age, yr 52.8+12.4 52.049.5 52.5+11.6 0.784
Bleeding episode 0.253

Third or more 18 (17.5) 67 (25.0) 42 (17.8)

Second 23 (22.3) 63 (23.5) 58 (24.6)

First 62 (60.2) 138 (51.5) 136 (57.6)

Bleeding etiology 0.579

Esophageal 91(88.3) 246(91.8) 213 (90.8)

Gastric 12 (11.7) 22(8.2) 23 (9.7)
Child-Pugh class 0.372

C 34 (33.0) 78 (29.1) 76 (32.2)

A+B 69 (67.0) 190 (70.9) 160 (67.8)
Child-Pugh score 8.5+2.2 8.4+1.9 8.6+2.2 0.591
Hospital stay, day 11.8+10.2  10.0+9.8 9.6+7.4 0.115
Mortality, within 6 wk 16 (15.5) 29 (10.8) 15 (6.4) 0.027

Data are presented as mean+SD or number (%).
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Table 5. Comparison of the Clinical Characteristics of the Variceal
Bleeding Group by Survival

Table 6. Multivariate Analysis to Predict Mortality within 6 Weeks in
the Variceal Bleeding Group

Non-survivor

Variable at 6 wk S(;l:v;:;))r p-value
(n=60)
Sex 0.581
Male 52 (86.7) 487 (89.0)
Female 8 (13.3) 60 (11.0)
Age, yr 52.5+10.7  52.3+10.9 0.898
Alcohol drinking, yes 44 (73.3)  425(77.7) 0.444
Cirrhotic etiology 0.491
Alcohol 35(58.3) 357 (65.3)
HBV 21 (35.0) 147 (26.9)
HCV 1(1.7) 19 (3.5)
Bleeding episode 0.046
Third or more 19 (31.7) 108 (19.7)
Second 16 (26.7) 128 (23.4)
First 25(41.7) 311 (56.9)
Child-Pugh class <0.001
C 49 (81.7) 139 (25.4)
Child-Pugh score 10.8+2.1 8.3+1.9 <0.001
Bleeding etiology 0.219
Esophageal 57 (95.0) 493 (90.1)
Gastric 3 (5.0) 54 (9.9)

Systolic BP, initial, mm Hg 90.7+32.4 111.0+23.5 <0.001
Transfusion (pRBC), unit 3.443.6 <0.001
10.5+8.9 0.016

9.7+7.8

Hospital stay, day 7.2+10.0

Data are presented as mean+SD or number (%).
HBYV, hepatitis B virus; HCV, hepatitis C virus; BP, blood pressure;
pRBC, packed red blood cell.

class C versus A (OR, 12.574; 95% CI, 2.726 to 57.995), initial
systolic blood pressure (OR, 0.980; 95% CI, 0.966 to 0.994), total
number of transfused red blood cell units (OR, 1.188; 95% CI,
1.111 to 1.271) (Table 6).

DISCUSSION

To date, many studies from other countries have reported de-
creasing incidence and mortality rates of variceal bleeding”’ by
progress of treatment modalities.® However, in South Korea, no
long-term community-based epidemiologic data was available
until up to recently.

Higher mortality and morbidity rate of variceal bleedings
due to liver cirrhosis causes a large socioeconomic burden to
the community. Therefore, community-based and nationwide
epidemiologic data are essential for a better management of cir-
rhotic patients. Moreover, there have been several reports about
a gradual increase in socioeconomic costs due to continued in-
crease of alcohol consumption, which is an important cause of

cirrhosis in South Korea.>"

Variable p-value OR 95% CI
Child-Pugh class
A
B 0.676 0.698 0.121-3.770
C <0.001 12.574 2.726-57.995
Systolic BP 0.006 0.980 0.966-0.994
Transfused (pRBC), unit <0.001 1.188 1.111-1.271

OR, odds ratio; CI, confidence interval; BP, blood pressure; pRBC,
packed red blood cell.

With these points in mind, we investigated long-term changes
in clinical outcomes of variceal bleedings in the Gangwon prov-
ince. We also analyzed the changes in etiology of liver cirrhosis,
with special focus on alcohol consumption to provide a baseline
resource for further nationwide studies.

During the study periods, peptic ulcer was the leading etiol-
ogy in all of the upper GI bleeding patients, followed by variceal
rupture, Mallory-Weiss tear, hemorrhagic gastritis, and others.
The etiology of upper GI bleedings did not change over the
study periods.

But in the mortality group of upper GI bleeding (n=85), the
leading etiologies were variceal ruptures (n=63, 74.1%), fol-
lowed by peptic ulcers (n=14, 16.5%), and others. This results
are consistent with the results of several previous retrospective
studies.'"" In addition, total mortality rate of upper GI bleeding
did not decrease over the study period (5.1% Vs 6.6% Vs 4.3%,
respectively).

When compared to the non-variceal bleeding group, possible
explanations for the higher mortality rate in the variceal bleed-
ing group are massive bleeding tendency despite the chance of
spontaneous hemostasis: decreased remaining hepatic function
which can result in hepatic failure: and other risk factors, such
as combined infections, hepatorenal syndrome, hepatic enceph-
alopathy, etc.

One recent prospective, multi-center study in South Korea
showed that the 6 week mortality rate of variceal bleeding in
patients with liver cirrhosis was 26.0%, which was about two
times higher than that of non-varceal bleedings,” but long term
changes in mortality rates were not investigated. Our data also
reconfirmed that the mortality rate in patients with upper GI
bleedings was significantly higher in the variceal bleeding group
compared to that of the non-variceal bleeding group (10.4% vs
2.0%, p<0.001; OR, 5.659; 95% CI, 3.445 to 9.295).

The significant decrease in mortality in other studies is prob-
ably due to the improvement in treatment modalities such as
endoscopic treatment, transjugular intrahepatic portosystemic
shunt, and pharmacologic treatment including the use of pro-
phylactic antibiotics and vasoactive drugs.*'*"* This is also ap-
plicable to our study.
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Actually, in the variceal bleeding subgroup analysis, 6 week
mortality rate had gradually decreased over the study period
significantly (15.5% vs 10.8% vs 6.4%, respectively, p=0.027),
in spite of its incidence not decreasing.

Another remarkable finding of this study is the change of
etiology in liver cirrhosis. Until now, chronic viral hepatitis B
was known to be the most common cause of liver cirrhosis in
South Korea.'® However, several recent reports showed that
alcohol should be regarded as an important cause due to its in-
cidence gradually increasing as the etiology of liver cirrhosis.”"®
This etiologic change may have influence on the results in the
change of incidence and mortality rate of variceal bleeding in
our study.

Our study also revealed that alcohol is the leading cause of
liver cirrhosis in the Gangwon province, South Korea. Previ-
ously, we had already reported that more than 60% of all liver
cirrhotic patients admitted to the tertiary centers in the Gang-
won province had alcohol etiology in 2009."

Regarding the selection bias of excluding cirrhotic patients
managed by outpatient clinics, we can postulate that this is due
to geographical variations. There is higher incidence of alcohol
related liver diseases, including liver cirrhosis, in our province,
as reported in a recent nationwide report.”

However, we should interpret our results with caution. That is,
our result should not be generalized to the nationwide statistics
yet because of the limitation below. First, there is selection bias
because we only included admitted patients, not outpatients,
and also because patients with severe forms of alcoholic hepati-
tis who are indistinguishable from patients with cirrhosis could
have been included in our study population. Second, the com-
bined etiology of liver cirrhosis was not clearly investigated due
to missing or incomplete old data. Third, there were incomplete
data regarding endoscopic findings (variceal grade, location,
etc.), rebleeding rate, and changes in treatment modality.

In spite of such limitations, our study has useful clinical im-
plications, because this is the first long term, population-based
cohort study in South Korea, and provides the baseline epide-
miologic data and resources on changes in clinical outcomes of
patients with variceal bleeding, as well as illustrating the impor-
tance of alcohol as the etiology of liver cirrhosis.

In conclusion, the result of our study demonstrates that
variceal bleeding is still one of the major causes of upper GI
bleedings. However, the mortality rate of variceal bleeding has
gradually decreased significantly over the past decade in the
Gangwon province, South Korea, in spite of incidence of vari-
ceal bleeding not decreasing. And a nationwide, large scale pro-
spective study is needed for further assessment.
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