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Abstract: This study aimed to investigate the safety and efficacy of endoscopic treatment for elderly patients with
cirrhosis and esophageal varices (EV). Here, this retrospective study included patients with cirrhosis who underwent
endoscopic treatment for esophageal varices at Chinese PLA General Hospital from December 2013 to May 2015.
Three hundred and thirty four patients were enrolled and sequentially assigned to two groups: elderly group (A: age
>60, n = 116) and non-elderly group (B: age <60, n = 218). Of these patients, 303 underwent 3-month gastroscopy
review in our hospital: 106 in group A and 197 in group B. The rates of re-bleeding, complications and mortality
were compared between the two groups. Clinical characteristics and biochemical parameters were compared to
evaluate the risk factors for re-bleeding of different populations. There were no significant differences between the
elderly and non-elderly groups in the re-bleeding rate within 7 days after endoscopy (elderly vs. non-elderly: 6.03%
vs. 3.21%, P = 0.22) and the 3-month re-bleeding rate (elderly vs. non-elderly: 3.77% vs. 3.55%, P = 0.92). The
distributions of adverse events were similar in the two groups (elderly vs. non-elderly: 45.69% vs. 47.71%, P = 0.73).
Logistic regression analysis demonstrated that greater ascites volume and larger EV size were independent risk fac-
tors for 7-day re-bleeding in elderly patients. Meanwhile, higher Child-Pugh score was independent risk factors for
3-month re-bleeding in elderly patients. Similarly, the significant risk factors for complication in elderly patients were
the severity of last bleeding and larger EV size. Taken together, endoscopic therapy is safe and efficacious for elderly
patients with esophageal varices. Based on the risk factors analyzed here, effective measures should be adopted
before elderly patients undergo endoscopic therapies.
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Introduction

Esophageal varices (EV) occur in more than
half of patients with decompensated cirrhosis
and in about one third of patients with compen-
sated cirrhosis [1]. Esophageal variceal bleed-
ing (EVB) is a serious, life-threatening complica-
tion of cirrhosis, with a high rate of mortality
(=20%) and a rate of recurrent bleeding (60%)
within one year [2]. Evaluating bleeding risk and
effective management of EVB are key issues
for clinicians to treat portal hypertension [3].
EVB management has improved greatly in the
past few years [4, 5]. The variety of therapies
used to treat EVB includes drugs, endoscopic
treatments and treatments such as transjugu-
lar intrahepatic portosystemic shunts (TIPSs)
and surgery [6-9]. Post-operative mortality con-

tinues to decrease as treatment methods are
updated and improved, and improvements in
endoscopic treatment have contributed greatly
totheseincreased survival rates [6]. Endoscopic
treatment mainly includes endoscopic variceal
sclerotherapy (EVS) and endoscopic variceal
ligation (EVL). EVS and EVL are widely used in
the clinic and can be used to prevent or stanch
EVB for emergency treatment, primary prophy-
laxis, or secondary prophylaxis [7]. However,
endoscopy is associated with inherent risks,
particularly in elderly patients with poor liver
function.

The global population is aging. According to the
United Nations Population Division, China
became an Old Age society in 2000. As one of
China’s biggest hospitals, the proportion of



Safety and efficacy of endoscopic treatment for esophageal varices

Cirrhotic  patients  with
esophageal varices
(N=428)

A

Cirrhotic  patients  with
esophageal varices with
EVS or EVL (N=393)

Y

Excluded (N=35)
Other treatments for EVB:
such as vasoactive drugs and
TIPS. (N = 35)

A

y

Assessed for eligibility

Excluded (N=59)

a) Loss of follow-up within 7
days (N=21)

b) Incomplete date (N=38)

Materials and methods
General information

A single-center retrospective
study was conducted in 334
patients with cirrhosis, in-
cluding 236 males and 98
females, with a median age
of 54.67+12.44 years at ba-
seline and an age range of
18 to 87 years. The patients
were admitted to our depart-

ment due to EVs from De-

inpatients over the age of 60 in our hospital is
increasing annually, and the number of elderly
patients undergoing endoscopic treatment with
poor physical condition and a variety of underly-
ing diseases is also increasing. As an initial
therapy for acute bleeding, compared to gastro-
scopic examination, endoscopic therapy re-
quires longer time and is associated with cer-
tain hazards due to its invasive nature, includ-
ing potential life-threatening complications.
Therefore, for elderly patients with EVs, it is
necessary to consider the risk of the endoscop-
ic therapies themselves, how well elderly
patients tolerate these procedures, and, obvi-
ously, the effectiveness of these treatments.
Many prognostic studies of endoscopic treat-
ment for cirrhosis were performed without
differentiating adult and elderly patients.
Therefore, in the present study, we conducted a
single-center, cross-sectional study of cirrhosis
patients admitted to our department due to
EVs to gain further insight into the safety
and efficacy of endoscopic interventional treat-
ment in this patient population and to evaluate
predictors of efficacy and safety in elderly
patients.
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Figure 1. Flowchart of

X patients admitted to
Elderly patients Non-elderly patients our hospital for cirrho-
(N=106): 3 months (N=197): 3 months | sisand selection of the
of follow-up of follow-up

cember 2013 to May 2015
(Figure 1). All enrollees were
followed post discharge af-
ter undergoing endoscopic
treatment in the form of EVS
or EVL. The subjects were
classified into the elderly
group (group A, age =60 ye-
ars, n = 116) and the non-
elderly group (group B, age
<60 years, n = 218). Various
clinical parameters of the
inpatients were collected
from medical records and the endoscopic data-
base, such as sex, age, Child-Pugh score, the
cause of cirrhosis, underlying diseases, history
of bleeding, the data of endoscopic findings,
and so on. Only 303 of 334 patients underwent
the three-month follow-up evaluation and gas-
troscopy review in our hospital: 106 cases in
group A and 197 patients in group B (Figure 1).
All patients underwent endoscopic therapy in
our department. Major parameters were com-
pared between the two groups including the
7-day re-bleeding rate, 3-month re-bleeding
rate, all events of side effects, and the mortali-
ty rate. This study was reviewed and approved
by the Medical Ethics Committee of PLA
General Hospital.

Efficacy was evaluated based on the 7-day and
3-month re-bleeding rates; re-bleeding was
defined as melena or hematemesis after 24
hours that was confirmed and treated by res-
cue endoscopic therapy or conservative treat-
ment. Safety was evaluated based on the inci-
dence of complications. Treatment failure was
defined as continuous EVB or EVB leading to
death after EVS or EVL.

Int J Clin Exp Med 2017;10(10):14710-14720



Safety and efficacy of endoscopic treatment for esophageal varices

Table 1. Baseline characteristics of cirrhotic patients

Group A

Group B

(n = 116) (n=218)  Fvale
Age (mean £ SD) 68.2216.66  47.45+7.98 <0.0001*
Sex (male, %) 69 (59.50%) 167 (76.60%) 0.001*
Child-Pugh score (n, %) 0.29
A 59 (50.86%) 130 (59.63%)
B 39 (33.62%) 62 (28.44%)
C 18 (15.52%) 26 (11.93%)
Ascites 0.58
None or mild 89 (76.72%) 173 (79.36%)
Moderate or severe 27 (23.28%) 45 (20.64%)
Cause of cirrhosis (n, %) <0.001*
Hepatitis B 41 (35.34%) 129 (59.17%)
Hepatitis C 10 (8.62%) 9 (4.13%)
Alcoholic 17 (14.66%) 31 (14.22%)
Primary biliary hepatitis 14 (12.07%) 9 (4.13%)
Autoimmune hepatitis 10 (8.62%) 3(1.38%)
Drug induced hepatitis 3 (2.59%) 0
Cryptogenic cirrhosis 21 (18.10%) 37 (16.97%)
Hepatocellular carcinoma (n, %) 29 (25.00%) 40 (18.35%) 0.16
Chronic disease (n, %) <0.05*
Hypertension 32 (27.59%) 18 (8.26%)
Coronary heart disease 4 (3.45%) 1 (0.46%)
Diabetes 31 (26.72%) 43 (19.72%)
Cerebrovascular disease 6 (5.17%) 4 (1.83%)
Cardiovascular disease 5 (4.31%) 4 (1.83%)
Pulmonary disease 12 (10.34%) 5 (2.29%)
Immune diseases 5 (4.31%) 1 (0.46%)
The severity of last bleeding (n, %) 0.39
Light <200 ml 38(32.76%) 91 (41.74%)
Moderate 200-1000 mi 45 (38.79%) 81 (37.16%)
Severe >1000 ml 29 (25.44%) 42 (19.27%)
History of endoscopic treatment (n, %) 0.95
None 66 (56.90%) 117 (53.67%)
EVS 28 (24.14%) 57 (26.15%)
EVL 16 (13.79%) 31 (14.22%)
EVS+EVL 6 (5.17%) 13 (5.96%)
With beta blockers 110 (94.8%) 210 (96.3%) 0.53
Time of operation 0.43

Emergency
Selective

9 (7.76%)

107 (92.24%)

12 (5.50%)
206 (94.50%)

P-values are two-tailed and *is denoted as P<0.05, and of statistical significance.

Each patient underwent endoscopic treatment
by an experienced doctor using standard endo-
scopes and standard techniques. EVL or EVB
was used as appropriate for the form of vari-
cose veins as judged by the individual operator.
Rescue endoscopic therapy was performed
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immediately in patie-
nts with postoperati-
ve bleeding necessary.
Antibiotics were rou-
tinely used for 3 days
after each endoscopic
sclerotherapy and we-
re used longer if tran-
sient fever occurred.
All endoscopic images
were interpreted by
two veteran doctors
who were double blind-
ed. All medical records
were collected by two
researchers who were
also double blinded.

Statistical method

Category analysis was
employed to analyze
qualitative data, and
quantitative data were
analyzed mainly by sta-
tistical description. De-
scriptive analysis and
difference significance
tests were adopted in
the final result analy-
sis. The x? test was
used to compare the
baseline characteris-
tics of subjects (cate-
gorical variables), effi-
cacy and safety out-
comes (7-day or 3-mo-
nth re-bleeding rate or
adverse events from
treatment or the mor-
tality rate) in the two
groups. To explore the
association of the re-
bleeding rate and the
incidence of complica-
tions with the char-
acteristics of elderly
patients with EV, uni-
variate and multivari-

ate logistic regression were performed to calcu-
late adjusted odds ratios (ORs) and 95%
confidence intervals (Cls). For all analyses,
SPSS software version 13 (Chicago, IL, USA)
was used; P<0.05 was accepted as statistically

significant.
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Table 2. Endoscopic features and related data

significant differences in the Child-

Group A Group B
(n=218)

(n = 116)

Pugh scores of the patients in the

P-value elderly and non-elderly groups (P =

With gastric varix
Endoscopic therapies

37 (31.9%)

EVL 41 (35.34%) 64 (29.36%)

EVS 75 (64.66%) 154 (70.64%)
The number of sessions

1 92 (79.3%) 164 (75.2%)

2 24 (20.7%) 51 (23.4%)

>2 0 3 (1.4%)
EV Grade

| 0 6 (2.75%)

Il 5 (4.31%) 16 (7.34%)

I 111 (95.69%) 196 (89.91%)
11 (5.05%)
7 (3.21%)

Esophageal erosion (n, %) 9 (7.76%)

Red thrombosis 2 (1.72%)

+

White thrombosis 11 (9.48%)

+

Active bleeding 4 (3.45%)

+

Rf

0 6 (5.17%)

1 94 (81.03%) 179 (82.11%)
2 16 (13.79%) 31 (14.22%)
D of EV (n, %)

D0.3 15 (12.93%) 21 (9.63%)
D1 43 (37.07%) 87 (39.91%)
D1.5 46 (39.66%) 79 (36.24%)
D2 11 (9.48%) 29 (13.30%)
D3 1 (0.86%)

96 (44.0%) 0.03*

12 (5.50%)

5 (2.29%)

8 (3.67%)

2 (0.92%)

0.29). The volume of ascites did not
differ significantly between the
groups (P = 0.58). The causes of cir-
rhosis differed significantly between
the two groups (P<0.001); chronic
0.37 viral hepatitis was the most common
cause of cirrhosis (43.96% in group
Avs. 63.31% in group B), followed by
cryptogenic cirrhosis, alcoholism pri-
0.1 mary biliary hepatitis, autoimmune
hepatitis and drug-induced hepatitis.
The prevalence of hepatocellular car-
cinoma was slightly higher in group A
than in group B, but this difference
0.33 was not statistically significant (29,
0.41 25.00% vs. 40, 18.35%, P = 0.16).
This difference may reflect the pro-
gression of chronic liver disease;
0.18 elderly patients have a longer dis-
ease course, with subsequent devel-
opment of cirrhosis or liver cancer.
0.54 The incidence of chronic diseases
was higher in group A than group B
(P<0.05). In group A, hypertension
was most prevalent (27.59%), fol-
lowed by diabetes (26.72%) and pul-
monary disease (10.34%). By con-
trast, diabetes was the most pre-
valent chronic disease in group B
0.68 (19.72%), followed by hypertension
(8.26%) and pulmonary disease
(2.29%). The severity of last bleeding
and histories of endoscopic treat-
ment and operation were similar
between the two groups, with P val-

0.26

0.81

D = the maximum diameter of the varices, DO: no varices; DO.3: variceal
diameter £0.3 cm; D1: variceal diameter 0.4-1.0 cm; D1.5: variceal diam-
eter 1.1-1.5 cm; D2: variceal diameter 1.6-2.0 cm; D3: variceal diameter
from 2.1-3.0 cm. Rf = Risk factor, it represented the risk index for variceal
bleeding. Rf1: red color signs + or hepatic venous pressure gradient >12
mmHg; Rf2: varices with erosion, thrombus, active bleeding, or a lot of
fresh blood excluded from the non-variceal bleeding. P-values are two-
tailed and based on the Pearson x? test. *is denoted as P<0.05, and of

statistical significance.

Results

Demographic and clinical features of the pa-
tients in the elderly and non-elderly groups

The two groups were comparable for some
parameters; as shown in Table 1, there were no
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ues of 0.39, 0.95, and 0.33, respec-
tively. The indicator of severity of last
bleeding was slightly greater in group
A than in group B, but this difference
was not significant (29 (25.44%) vs.
42 (19.09%), P>0.05). Prior treat-
ment with EVS or EVL was slightly
more common in group B than in
group A, but this difference was not
significant (50 (43.1%) vs. 101
(46.33%) P>0.05). Twenty-two patients in group
A had previously undergone surgery for reduce
portal hypertension. The majority of the opera-
tions were elective. The routine drug treatment
for prevention of re-bleeding (beta blockers)
used in our hospital for these patients is
Carvedilol. Most patients (98.8%) received the

Int J Clin Exp Med 2017;10(10):14710-14720



Safety and efficacy of endoscopic treatment for esophageal varices

Table 3. The outcome of endoscopic therapy

tiveness and safety

mainly focused on

Group A Group B P value
Early re-bleeding rate (7 days) (n, %) 7(6.03%)  7(3.21%)  0.22 it:gupdeergot:za;_gzya:‘ed_
Short-term re-bleeding rate (3 months) (n, %) 4 (3.77%) 7 (3.55%) 0.92 bleeding rate, 3-mo-
Death within 3 months (n, %) 2 (1.72%) 2(0.92) 0.52 nth re-bleeding rate
Complications (n, %) and complication ra-
None 63 (54.31%) 114 (52.29%) 0.73 te. There were no Sig_

Transient fever
Retrosternal pain

Difficulty in swallowing

Nausea and vomiting 7 (6.03%)
Esophageal stenosis 7 (6.03%)
Pneumonia 4 (3.45%)

18 (15.52%) 26 (11.93%) 0.356
24 (20.69%)
10 (8.62%)

nificant differences in
the 7-day re-bleeding
rate and 3-month re-
bleeding rate bet-
ween the two groups.
After endoscopic th-

55 (25.23%) 0.22
21(9.63%) 0.761
12 (5.50%) 0.841
9 (4.13%) 0.437

0 0.006*

P-values are two-tailed and based on the Pearson x? test. *is denoted as P<0.05, and of

statistical significance.

beta blockers for prevention of re-bleeding with
94.8% (110/116) in group A and 96.3%
(210/218) in group B. The rate of emergency
operations was slightly higher in group A than
in group B. A total of 21 of the 334 patients
underwent emergency endoscopic therapy to
treat active EVB (9 in group A, 12 in group B)
and the other patients were treated after an
episode of EVB (92.24% vs. 94.50%, P>0.05).

The differences between EV grading under
endoscopy and related indicators were also not
statistically significant, as shown in Table 2. 37
of 116 patients in group A were combined with
gastric varix and in group B, 96 of 218 patients
were combined with gastric varix. Results
showed that patients combined with gastric
varix were higher in elderly group than in non-
elderly group. And we reviewed our data, and
found that all the re-bleeding patients were
from the non- gastric varix. This is very interest-
ing. EVL and EVS were performed in 35.34%
(41/116) and 64.66% (75/116) of patients in
group A and 29.36% (64/218) and 70.64%
(154/218) of patients in group B. Furthermore,
the number of sessions of endoscopy to eradi-
cate EVs was 92 in group A and 164 in group B
at 1, 24 in group A and 51 in group B at 2, and
none in group A and 3 in group B at >2. There
were no significant differences in EV grade, EV
risk factors (Rf), or EV diameter, with P values
of 0.1, 0.81, and 0.68, respectively.

Outcomes of endoscopic therapy in the elderly
and non-elderly groups

The main outcomes of endoscopic therapy are
presented in Table 3. The evaluation of effec-
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erapy, the re-bleeding
rates within 7 days
after index endosco-
py were similar in the
two groups (group A vs. B: 6.03% (7/116) vs.
3.21% (7/218), P = 0.22). At the follow-up inter-
view, only 4 of 106 patients (3.77%) in group A
and 7 of 197 patients (3.55%) in group B expe-
rienced recurrent bleeding within 3 months (P =
0.92). Furthermore, only 2 patients in each
group died within 3 months; three died of fail-
ure of endoscopic hemostasis, and one died of
cancer and multiple organ failure. The death
rate was not obviously different between group
A and group B (P = 0.52). The complications
after endoscopic treatments are listed in Table
3. Some mild complications were reported and
only four patients in group A developed pneu-
monia. Seven patients in group A and nine
patients in group B developed esophageal ste-
nosis, and no other severe complications were
reported. These adverse events were distribut-
ed similarly in the two groups (P = 0.73).

Logistic regression analysis on risk factors for
effectiveness and safety of treatments in all
patients

To investigate the risk factors for effectiveness
of treatments in all patients, we performed the
univariate and multiple logistic regression anal-
ysis on the 7-day re-bleeding. Univariate logistic
regression analysis showed that ascites, active
bleeding, EV size, Rf and the severity of last
bleeding were associated with the 7-day re-
bleeding. ORs and 95% Cls were 7.343 (2.378-
22.672), 14.273 (3.151-64.653), 2.373 (1.31-
4.296), 6.815 (2.31-20.106) and 2.049
(1.021-4.113), respectively. However, age, sex
and the number of sessions of endoscopy to
eradicate EVs are of no relation to the 7-day re-

Int J Clin Exp Med 2017;10(10):14710-14720
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Table 4. Univariate and multiple logistic regression models to identify risk factors for effectiveness of

treatments in all patients (7-day rebleeding)

Univariate analysis

Multivariate analysis

P value OR 95% Cl P value OR 95% Cl

Age 0.288 1.936 0.662 5.66

Sex 0.594 0.737 0.241 2.259

Ascites 0.001*  7.343 2.378 22.672 0.002* 6.841 2.07 22.609
Active bleeding 0.001* 14.273 3.151 64.653 0.004* 14976 2.393 93.712
EV size 0.004*  2.373 1.31 4.296 0.009*  2.502 1.252  5.002
Rf 0.001* 6.815 2.31 20.106

The severity of last bleeding 0.044*  2.049 1.021 4.113

The number of sessions 0.714 1.234 0.402 3.784

Cl = confidence interval, EV = esophageal varices, OR = odds ratio, Rf = Risk factor, it represented the risk index for variceal
bleeding. Rf1: red color signs + or hepatic venous pressure gradient >12 mmHg; Rf2: varices with erosion, thrombus, active
bleeding, or a lot of fresh blood excluded from the non-variceal bleeding. *is denoted as P<0.05, and of statistical significance.

Table 5. Univariate and multiple logistic regression model to identify risk factors for safety of treat-

ments in all patients

Univariate analysis

Multivariate analysis

P value OR 95% ClI P value OR 95% Cl
Age 0.725 0.922 0.587 1.449
Sex 0.480 0.844 0.527 1.352
Active bleeding 0.082 4.083 0.836  19.954 0.041* 5496 1.068 28.275
EV size <0.001* 1.871 1.43 2.449 <0.001* 1.897 1.44 2.499
The number of sessions 0.009* 1.937 1.184 3.169

Cl = confidence interval, EV = esophageal varices. OR = odds ratios. *is denoted as P<0.05, and of statistical significance.

bleeding (Table 4). Furthermore, multiple logis-
tic regression analysis demonstrated that asci-
tes, active bleeding and EV size were inde-
pendent risk factors for the 7-day re-bleeding.
The adjusted ORs and 95% Cls were 6.841
(2.07-22.609), 14.976 (2.393-93.712) and
2.502 (1.252-5.002), respectively (Table 4).

To investigate the risk factors for safety of treat-
ments in all patients, we performed the univari-
ate and multiple logistic regression analysis on
complications of endoscopic treatment. Uni-
variate logistic regression analysis showed that
EV size and the number of sessions of endos-
copy to eradicate EVs are related to safety of
these treatments in all patients. ORs and 95%
Cls were 1.871 (1.43-2.449) and 1.937 (1.184-
3.169), respectively. However, age, sex and
active bleeding are of no correlations with safe-
ty of these treatments (Table 5). Moreover, mul-
tiple logistic regression analysis demonstrated
that Active bleeding and EV size are indepen-
dent risk factors for the safety of these treat-
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ments in all patients. The adjusted ORs and
95% Cls were 5.496 (1.068-28.275) and 1.897
(1.44-2.499), respectively (Table 5).

Logistic regression analysis on risk factors
for effectiveness and safety of treatments in
elderly patients

To investigate the risk factors for effectiveness
of treatments in elderly patients, we performed
the univariate and multiple logistic regression
analysis on the 7-day and 3-month re-bleeding.
Univariate logistic regression analysis indicat-
ed that ascites, EV size and Rf were associated
with the 7-day re-bleeding. ORs and 95% Cls
were 25.143 (2.871-220.18), 3.352 (1.241-
9.052) and 5.429 (1.141-25.836), respectively
(Table 6). Furthermore, multiple logistic regres-
sion analysis demonstrated that greater asci-
tes volume and larger EV size were indepen-
dent risk factors for the 7-day re-bleeding with
the adjusted ORs and 95% Cls being 21.779
(2.243-205.66) and 3.573 (1.132-13.122),

Int J Clin Exp Med 2017;10(10):14710-14720
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Table 6. Univariate and multiple logistic regression models to identify risk factors for effectiveness of

treatments in elderly patients (7-day rebleeding)

Univariate analysis

Multivariate analysis

P value OR 95% CI P value OR 95% CI
Ascites 0.004* 25.143 2.871 220.18 0.007* 21.779 2.243 205.66
EV size 0.017* 3.352 1.241 9.052 0.045* 3573 1132 13.122
Red thrombosis 0.05 18 0.999 324.25
Rf 0.034* 5.429 1.141 25.836
The number of sessions 0.669 0.623 0.071 5.439

Cl = confidence interval, EV = esophageal varices, OR = odds ratio, Rf = Risk factor, it represented the risk index for variceal

bleeding. Rf1: red color signs + or hepatic venous pressure gradi

ent >12 mmHg; Rf2: varices with erosion, thrombus, active

bleeding, or a lot of fresh blood excluded from the non-variceal bleeding. *is denoted as P<0.05, and of statistical significance.

Table 7. Univariate and multiple logistic regression models to identify risk factors for effectiveness of

treatments in elderly patients (3-month rebleeding)

Univariate analysis

Multivariate analysis

P value OR 95% Cl P value OR 95% Cl
Child-Pugh score 0.03* 5.586 1.177 26.508 0.03* 5,586 1.177 26.508
Ascites 0.183 3.667 0.542 24.807
The number of sessions 0.304 0.327 0.039 2.764

Cl = confidence interval, OR = odds ratios. *is denoted as P<0.05, and of statistical significance.

Table 8. Univariate and multiple logistic regression models to identify risk factors for safety of treat-

ments in elderly patients

Univariate analysis

Multivariate analysis

P value OR 95% Cl P value OR 95% Cl
History of endoscopic treatment 0.029* 0.429 0.201 0.918
The severity of last bleeding 0.018* 1.75 1101 2.781 0.044* 1645 1.015 2.667
EV size 0.048* 1.944 1219 3.099 0.011* 1846 1.148 2.969
The number of sessions 0.351 1.536 0.623 3.789

ClI = confidence interval, EV = esophageal varices, OR = odds ratio, *is denoted as P<0.05, and of statistical significance.

respectively (Table 6). Then same analysis on
3-month re-bleeding proved that higher Child-
Pugh score was positively correlated with 3-mo-
nth re-bleeding. And higher Child-Pugh score
was the independent risk factor for the 3-month
re-bleeding with the adjusted ORs and 95% Cls
being 5.586 (1.177-26.508) (Table 7).

Similarly, to investigate the risk factors for safe-
ty of treatments in elderly patients, univariate
and multiple logistic regression analysis on
complications of endoscopic treatment were
conducted. Univariate logistic regression analy-
sis showed that History of endoscopic treat-
ment, the severity of last bleeding and EV size
are related to safety of these treatments for
elderly patients, with ORs and 95% Cls being
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0.429 (0.201-0.918), 1.75 (1.101-2.781) and
1.944 (1.219-3.099), respectively (Table 8).
However, the number of sessions of endoscopy
to eradicate EVs is of no correlations with safe-
ty of these treatments for elderly patients,
(Table 8). Moreover, multiple logistic regression
analysis demonstrated that the severity of last
bleeding and EV size are independent risk fac-
tors for the safety of these treatments. The
adjusted ORs and 95% Cls were 1.645 (1.015-
2.667) and 1.846 (1.148-2.969), respectively
(Table 8).

Discussion

China is an aging society in which many senior
citizens suffer from a combination of chronic
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diseases. Elderly patients with cirrhosis are
particularly susceptible to chronic disease due
to longer disease course, poor liver function
and additional complications. In addition, hepa-
titis B is a major health problem in China.
According to Chinese Ministry of Health statis-
tics, approximately 120 million people carry
hepatitis B virus in China, indicating that every
tenth Chinese person is a hepatitis B virus car-
rier. Every year, hundreds of thousands of peo-
ple die of chronic hepatitis B (CHB)-related dis-
eases, and one of the major causes is cirrhosis
and its complications. EVs from portal hyper-
tension often result in gastrointestinal bleed-
ing, a life-threatening complication of cirrhosis
[10]. EVB may be the first manifestation of cir-
rhosis. About one-third of the patients with cir-
rhosis and EVs experience EVB during the
course of the disease, with a 20-30% mortality
rate [11, 12].

Re-bleeding occurs in approximately 60% of
patients after an initial bleeding event from EV.
Consequently, all cirrhotic patients who survive
a bleeding event must undergo secondary pro-
phylaxis to prevent rebleeding [13, 14]. In
recent years, endoscopic interventional treat-
ment has proven to be an efficacious therapeu-
tic option for EVB. Due in part to the increasing
age of the population as well as increasing
acceptance of the benefits of endoscopic ther-
apy for elderly patients, older patients are
increasingly inclined to choose endoscopic
therapy [15]. Urgent endoscopy significantly
reduces the need for emergency surgery, thus
improving the survival of elderly bleeding
patients and preventing rebleeding [16]. Ohta
et al. [17] demonstrated that the efficacy of
endoscopy is similar between adult and elderly
patients. However, there was insufficient evi-
dence to compare the safety and efficacy of
endoscopic therapies for elderly patients with
cirrhosis and EVs and controls. In this study, we
reviewed medical records to identify essential
patient characteristics, to define the efficacy
and safety of endoscopic treatment for elderly
patients and to explore the clinical risk factors
of short term rebleeding and complications dur-
ing treatment intervals of endoscopic therapy
in elderly patients with EVs.

Our study revealed that the 7-day and 3-month

re-bleeding rates after endoscopic therapy
were similar between elderly patients (group A)
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and non-elderly patients (group B) (6.03% vs.
3.21%,P=0.22;3.77% vs. 3.55%, P=0.92, res-
pectively). The effectiveness of endoscopic
therapy was not correlated with advanced age.
Our results differ from those of previous stud-
ies due to differences in the definitions used for
short-term re-bleeding. In our department,
nearly all patients underwent medical observa-
tion for at least 7 days after the endoscopic
procedure, and we requested that they undergo
reevaluation at our hospital after 3 months. We
defined early re-bleeding as occurring within 7
days and defined short-term bleeding as occur-
ring within 3 months. However, many previous
studies have used different definitions and
reported different results. For example, Krige
et al. [18] reported that seventy-seven (24.8%)
patients died, 29 (9.3%) patients experienced
re-bleeding within 5 days after the initial treat-
ment, and 48 (15.4%) experienced re-bleeding
between 6 and 42 days after the initial treat-
ment. Amitrano et al. [19] observed that 4.3%
of liver cirrhotic patients experienced re-bleed-
ing within 5 days after endoscopic treatment.
D’Amico et al. [20] observed that 3.9% of vari-
ceal bleeding patients experienced re-bleeding
within 5 days after endoscopic treatment.

Numerous recent studies have investigated
risk factors for predicting the efficacy of endo-
scopic treatment [18, 20-22]. However, few
studies have predicted efficacy and safety spe-
cifically in elderly patients. Our results revealed
four significant factors that were closely related
to the efficacy of endoscopic treatment among
all patient characteristics. The first risk factor
was a greater ascites volume, which reflects
worse liver function. The second risk factor was
the severity of last bleeding, which often indi-
cates severe liver function damage and larger
EV size. The third risk factor was the size of the
varices. Variceal size may determine variceal
tension. At equal pressure, larger varices will
rupture, whereas smaller varices will not [12].
The fourth risk factor was active bleeding
observed during endoscopy. Active bleeding
observed during endoscopy requires immedi-
ate endoscopic hemostasis, resulting in a pla-
teauing of the Rf level and a high risk of re-
bleeding in these EV patients. These results
are consistent with previous research; Amitrano
et al. [19] determined that Child-Pugh class C
was an independent predictor of the 5-day re-
bleeding rate after endoscopic treatment.
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D’Amico et al. [20] identified active bleeding on
endoscopy, Child-Pugh class, and so on as sig-
nificant predictors of 5-day failure for bleeding
from varices. In our group of elderly patients,
the efficacy of endoscopic treatment was
strongly associated with the ascites volume,
varix size and Child-Pugh class. These results
for elderly patients were also consistent with
the aggregate data.

Mortality of upper gastrointestinal bleeding
(UGIB) is significantly associated with the pres-
ence of comorbid pulmonary [23] and cardio-
vascular [24] disease in the elderly compared
with younger patients with UGIB [25-28]. The
prognosis of patients presenting with acute
bleeding is dictated by the presence of medical
co-morbidities and by the severity of liver dis-
ease in patients with varices. We evaluated
chronic disease morbidity before we analyzed
the safety and effectiveness of endoscopy
treatment to understand the risks to elderly
patients with regards to the cardiac, cerebro-
vascular and pulmonary systems. As expected,
the incidence of complications was significantly
higher in elderly patients. Although the inci-
dence of chronic disease morbidities and age-
related physiological problems increases with
age and might increase the adverse effects of
treatment, there was no significant difference
between the two groups in the incidence of
adverse events caused by endoscopic treat-
ments. Although the complication rate
appeared high, serious complications were
rare, and most of the complications were mild
and temporary, such as transient fever,
retrosternal pain and nausea, difficulty in swal-
lowing and vomiting. All symptoms were treated
and disappeared within 3 days. Two significant
factors were identified that were closely related
to the safety of endoscopic treatment. Last
bleeding severity was identified as a risk factor;
heavy bleeding often indicates severe liver
function damage and larger EV size, which
explain the relatively high rate of post-surgical
discomfort. The second risk factor was the size
of the varices; larger varices might require a
greater volume of sclerotherapy, more liga-
tions, and additional sessions of endoscopic
therapy. Thus, the strong correlation between
the size of varices and the complication rate is
reasonable. Our data demonstrated that the
safety for younger and older populations was
similar to those reported in clinical trials. This
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finding provides further evidence that age is not
significantly associated with adverse effects,
which are consistent with the findings of previ-
ous studies. Al-Ebrahim et al. [29] observed
that patients who received endoscopic treat-
ment after a recent Ml exhibited higher rates of
serious complications (acute coronary syn-
drome, arrhythmia, respiratory failure and aspi-
ration pneumonia). However, they also noted
that age, hemoglobin level and timing of endos-
copy were not able to predict complications.

In the present study, we observed no relation-
ship between age and re-bleeding rate or com-
plication rates, further demonstrating that age
does not affect the safety and efficacy of endo-
scopic treatment. However, liver function-relat-
ed indexes and endoscopic indexes do influ-
ence the safety and efficacy of endoscopic
treatment.

There are still several limitations to our study.
First, this is a retrospective single-center trial.
There are many inevitable statistical biasesin a
retrospective study. Second, some important
clinical laboratory data and imaging data were
not available in the database. We omitted these
data to obtain a more precise analysis. Third, in
our study, we defined elderly patients as
patients over the age of 60, as reported by the
World Health Organization; however, the defini-
tion of elderly patients varies among studies.
We did not determine a cut-off age between the
younger and older populations for statistical
analysis. Additional research may be required
to determine the appropriate definition of elder-
ly patients.

In conclusion, there is no unique method appli-
cable to the treatment of bleeding EVs based
on patient age; endoscopic therapy is consid-
ered effective, safe and repeatable in experi-
enced hands. Endoscopic treatment of varices
and variceal hemorrhage should be decided
based on clinical manifestations and endo-
scopic characteristics in old or young patients,
such as the Child-Pugh score, ascites volume
and size of varices.
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