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Abstract
AIM
To investigate patient adherence to surveillance 
endoscopy after index esophageal variceal hemorrhage 
and the extent to which adherence influences 
outcomes.

METHODS
We reviewed the records of patients with cirrhosis 
admitted to the medical intensive care unit between 
2000 and 2014 for first time esophageal variceal 
hemorrhage treated with endoscopic variceal ligation 
who were subsequently discharged and scheduled 
for surveillance endoscopy at our medical center. 
Demographic and clinical data were obtained through 
the medical records, including etiology of cirrhosis, 
completion of variceal obliteration, attendance at 
surveillance endoscopy, zip code of primary residence, 
distance from home to hospital, insurance status, 
rehospitalization for variceal hemorrhage, beta-blocker 
at discharge, pharmacologically treated psychiatric 
disorder, and transplant free survival. 

RESULTS
Of 99 consecutive survivors of esophageal variceal 
bleeding, the minority (33) completed variceal obliter
ation and fewer (12) adhered to annual surveillance. 
Completion of variceal obliteration was associated with 
fewer rehospitalizations for variceal rebleeding (27% vs  
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56%, P = 0.0099) and when rehospitalizations occurred, 
they occurred later in those who had completed 
obliteration (median 259 d vs  207 d, P  = 0.0083). 
Incomplete adherence to endoscopic surveillance was 
associated with more rehospitalizations for variceal 
rebleeding compared to those fully adherent to annual 
endoscopic surveillance (51% vs  17%, P  = 0.0328). 
Those adherent to annual surveillance were more likely 
to be insured privately or through Medicare compared 
to those who did not attend post-hospital discharge 
endoscopy (100% vs  63%, P  = 0.0119).

CONCLUSION
Most patients do not complete variceal obliteration 
after index esophageal variceal hemorrhage and fewer 
adhere to endoscopic surveillance, particularly the 
uninsured and those insured with Medicaid. 

Key words: Liver cirrhosis; Endoscopy; Esophageal 
varices; Secondary prevention; Patient adherence
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Core tip: We investigated adherence to surveillance 
endoscopy in 99 consecutive patients with cirrhosis who 
survived esophageal variceal bleeding, and the extent 
to which adherence influenced outcomes. We found 
that the minority (33%) completed variceal obliteration 
and fewer (12%) underwent annual surveillance. 
Completion of obliteration was associated with fewer 
and later rehospitalizations for variceal rebleeding. 
Those non-adherent to annual surveillance were more 
likely to be uninsured or to have coverage through 
Medicaid assistance. Our findings identify potential 
markers for socioeconomic factors that limit endoscopic 
adherence following variceal hemorrhage and lead to 
adverse outcomes. New approaches are needed to 
overcome barriers to adherence.
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INTRODUCTION
Gastrointestinal variceal hemorrhage is a major and 
dramatic complication of cirrhosis, with a hospitalization-
associated mortality rate of 15%-20%[1,2]. Survivors of 
initial variceal hemorrhage have a 60% probability of 
rebleeding within 1-2 years and a 33% mortality rate 
if no further treatment is sought after hemostasis[2,3]. 
Controlled clinical trials have demonstrated that the 
most effective strategy to reduce rebleeding from 
varices is serial endoscopic variceal ligation (EVL), 
with a goal of variceal obliteration, in combination with 
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non-selective beta adrenergic receptor blockers[2-4]. 
Combined endoscopic and pharmacologic therapy, in 
this way, reduces rebleeding rates to as low as 14%[5]. 
In a real-world setting, the success of this strategy 
is likely to be influenced by patient adherence to 
endoscopic surveillance, but this has not been formally 
studied. 

There is growing evidence that cirrhotic patients often 
do not receive evidence-based treatments for disease 
related complications[6]. Despite recommendations to 
perform an esophagogastroduodenoscopy (EGD) to 
screen for gastroesophageal varices after a diagnosis 
of cirrhosis is made[2], a study of United States military 
veterans with newly diagnosed cirrhosis due to hepatitis 
C found only a third of patients had an EGD within one 
year after diagnosis, and 46% had still not undergone 
an EGD at 6 years[7]. Moreover, in those with endoscopic 
evidence of esophageal varices but no history of 
hemorrhage, only 60% were either placed on beta-
blockers or underwent EVL for primary prophylaxis of 
variceal bleeding[6]. 

Similar gaps in care have been observed in cirrhotics 
with a history of gastrointestinal variceal bleeding. 
In one study, referral for surveillance endoscopy was 
placed in just 65% of patients at the time of discharge 
following hospitalization for esophageal variceal 
hemorrhage[8]. In another study, between 74%-93% of 
patients with an acute variceal hemorrhage had either 
post-hospital discharge esophageal variceal obliteration 
or were placed on a beta-blocker, while 44%-59% had 
post-discharge esophageal variceal obliteration alone[9]. 
Even if orders for beta-blockers and surveillance 
endoscopy are placed, patient-related factors may 
influence adherence to measures to prevent recurrent 
variceal hemorrhage. This study was undertaken in 
survivors of hospitalization for esophageal variceal 
hemorrhage to identify, in a real-world setting, potential 
factors that prevent patients from returning for 
surveillance endoscopy, and to examine if such patients 
have different outcomes than those who adhere to 
endoscopy following index variceal hemorrhage.

MATERIALS AND METHODS
Study population
We reviewed the medical records of patients (age 
≥ 18 years) who were admitted consecutively to 
the medical intensive care unit of the University of 
Vermont Medical Center (UVMMC), a tertiary care 
center, with an admission diagnosis of gastrointestinal 
(GI) hemorrhage, melena, hematemesis, or bleeding 
esophageal varices, for which they underwent EGD 
from July 1, 2000 to December 31, 2014 with follow 
up through June 30, 2015. The medical records and 
EGD reports were then reviewed to identify those 
with esophageal varices on initial EGD[1]. Bleeding 
was attributed to esophageal varices if at least one 
of the following criteria was met: (1) Identification of 
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actively bleeding esophageal varices; (2) esophageal 
varices identified with stigmata of recent hemorrhage; 
or (3) clinical presentation consistent with upper GI 
hemorrhage (e.g., melena and/or hematemesis), large 
esophageal varices present, and no alternative etiology 
for GI bleeding identified on EGD. Patients treated for 
bleeding esophageal varices were provided information 
at discharge regarding the time of follow up endoscopy 
through patient instructions. Similar instructions were 
provided following each subsequent endoscopy. 

Inclusion criteria were: (1) Cirrhosis (defined by 
any of the following International Classification of 
Diseases 9th Revision diagnostic codes: 571.2, 571.5, 
or 571.6); (2) index esophageal variceal hemorrhage 
(i.e., no prior history of variceal bleeding); and (3) EVL. 
Exclusion criteria were: (1) Transjugular intrahepatic 
portosystemic shunt (TIPS) for control of bleeding at 
index bleed; (2) primary residence in county outside of 
local endoscopy region; (3) death at index bleed; (4) 
age < 18 years; (5) presence of comorbid illness with 
limited survival (e.g., metastatic cancer, end stage heart 
or lung disease); (6) non-esophageal variceal bleed 
(e.g., gastric), and (7) sclerotherapy. 

Measurements and outcomes
The study design was approved by the University 
of Vermont Committee on Human Research in the 
Medical Sciences (CHRMS 15-134). Demographic 
and clinical data were obtained through the medical 
records, including age, gender, date of index variceal 
hemorrhage, etiology of cirrhosis, recent significant 
alcohol consumption (greater than 7 drinks per week 
for women, greater than 14 drinks per week for 
men), completion of variceal obliteration, attendance 
at surveillance EGD, zip code of primary residence, 
distance from home to hospital, insurance status, re
hospitalization for variceal hemorrhage, beta-blocker 
at discharge, pharmacologically treated psychiatric 
disorder, and transplant free survival. 

Completion of variceal obliteration was defined as 
endoscopic eradication of varices with the first EGD 
of the series occurring within 6 mo following hospital 
discharge. Adherence to surveillance endoscopy was 
defined as undergoing EGD at intervals no greater than 
every 1 year after completion of variceal obliteration. 
The severity of liver disease at the time of admission 
was assessed by the Model for End-stage Liver Disease 
(MELD) score[10] and Child-Turcotte-Pugh class[11]. 

The following outcomes were assessed: (1) Beta 
adrenergic blockade at hospital discharge; (2) appear
ance at initially scheduled outpatient EGD; (3) completion 
of variceal obliteration; (4) adherence to surveillance 
EGD after variceal obliteration; (5) rehospitalization for 
gastrointestinal variceal bleeding; and (6) transplant free 
survival.

Statistical analysis
Analyses were performed with GraphPad Prism (Version 

6.0). Differences between groups were determined by 
Fisher’s exact test for categorical variables, by Mann-
Whitney U test for continuous non-parametric variables, 
and by Student’s t test for continuous parametric 
variables. Kaplan-Meier curves for both survival and 
time to rehospitalization were compared using the log-
rank test. A value of P < 0.05 was deemed statistically 
significant.

RESULTS
Characteristics of the Study population
Between July 1, 2000 and December 31, 2014, 
there were 347 consecutive individuals with cirrhosis 
admitted to the medical intensive care unit for gas
trointestinal hemorrhage, melena, hematemesis, or 
bleeding esophageal varices. Of these, 205 had an 
esophageal variceal bleed. Ultimately, 99 met the 
study entry criteria. Reasons for exclusion included 
primary residence outside of local endoscopy region 
(63 admissions), death or TIPS at index bleed (17 
admissions), incomplete records (14 admissions), and 
comorbid illness with limited survival (12 admissions).

As shown in Table 1, the median age of the study 
population was 55 years; 60% of the study population 
was male, the median admission MELD score was 13, 
54% of the study population was Child-Turcotte-Pugh 
class B, and 39% had a pharmacologically treated 
psychiatric disorder. The most common etiology of liver 
disease was alcoholic cirrhosis (63%), of which 16% (10 
of 62) had concomitant hepatitis C. The median distance 
from the hospital was 24.9 kilometers. Nearly a third of 
patients had no health insurance or had financial health 
coverage through Medicaid (a government-sponsored 
health plan that assists with medical costs in selected 
low income individuals). At hospital discharge, 87% of 
patients were on a beta-blocker. 

Completion of variceal obliteration and clinical 
characteristics
Overall, 53 of 99 patients (53%) came for an initial 
surveillance EGD after hospital discharge, as scheduled, 
and 33 patients (33%) completed variceal obliteration 
(Table 2). Achievement of obliteration required a 
median of 2 EGD sessions after hospital discharge 
(range 1-6). The median time to first surveillance 
EGD was 44 d (range 10 to 171 d). There were no 
significant differences in the proportion of patients 
who completed esophageal variceal obliteration with 
respect to gender, age, etiology of cirrhosis, length of 
index hospital stay, recent alcohol use, distance from 
residence to hospital, MELD score, Child-Turcotte-Pugh 
class, health insurance status, comorbid psychiatric 
disorders, or beta blocker at time of discharge (Table 
3). Similarly, no significant differences in demographic 
features were observed between those completing 
variceal obliteration and those without endoscopic 
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follow-up following hospital discharge (Supplemental 
Table 1). In addition, despite codification of guidelines 
for management of gastroesophageal varices by the 
American Association for the Study of Liver Diseases 
in 2007[2], the proportion of patients who completed 
esophageal variceal obliteration before and after 2007 
did not significantly differ. 

Adherence to surveillance endoscopy and clinical 
characteristics
Complete adherence to annual endoscopic surveillance 
was achieved in 12 of 99 patients (12%). Those 
adherent to annual endoscopic surveillance were more 
likely to be insured privately or through Medicare (a 
national health plan with universal coverage for age 65 
or greater) when compared with those with incomplete 
adherence to annual surveillance (100% vs 64%, P 
= 0.016, Table 4) and to those without endoscopic 
follow up after hospital discharge (100% vs 63%, P 
= 0.0119, Table 5). Non-significant differences were 
observed in the proportion of patients who adhered 
to annual endoscopic surveillance (vs the proportion 
with incomplete adherence) when the index variceal 
bleed occurred in 2007 or earlier (17% vs 48%, 

P = 0.0607). There were otherwise no significant 
differences in the proportion of patients who adhered 
to surveillance endoscopy with respect to gender, age, 
etiology of cirrhosis, length of hospital stay, distance 
from residence to hospital, MELD score, Child-Turcotte-
Pugh Class, recent alcohol use at time of admission, 
comorbid psychiatric disorders, or beta-blocker at time 
of discharge. 

Rehospitalization for variceal bleeding
Rehospitalization for gastrointestinal variceal bleeding 
occurred in 46% of patients (median time to rehospi
talization 250 d). More hospitalizations for variceal 
rebleeding occurred in those who did not complete 
obliteration (56% vs 27%, P = 0.0099), and these 
rehospitalizations occurred earlier (median 207 d vs 
259 d, P = 0.0083, Figure 1). Incomplete adherence 
to endoscopic surveillance was associated with more 
rehospitalizations for variceal rebleeding compared to 
those fully adherent to annual endoscopic surveillance 
(51% vs 17%, P = 0.0328). 

Survival
Survival data were available for 88 of 99 (89%) 
patients. Of this population, 30 had transplant free 
survival at the close of the study (34%), 56 died (64%) 
and 2 patients underwent liver transplantation. Of the 
66% who died or received liver transplantation, the 
median time to the event was 995 d (mean 1380 d). 
There were no significant differences in median time 
to death/transplant in those completing obliteration 
(median 1072 d, range 123 d-4917 d) compared with 
those not completing obliteration (median 1118 d, 
range 24-4549 d, P = 0.2585) and those without post-
discharge endoscopy (median 679 d, range 24-4401 d, 
P = 0.9601).

DISCUSSION
Despite abundant evidence summarized in practice 

Table 1  Summary of baseline patient characteristics n  (%)

Demographics/baseline measures Number (n  = 99)

Male 59 (60)
Age, median (range), yr 55 (31-82)
Etiology of cirrhosis
   Alcohol 62 (63)
   Hepatitis C 12 (12)
   Other 25 (25)
Recent alcohol use 46 (46)
Distance from hospital, median (range), kilometers 24.9 (0.8-95.1)
MELD score, median (range) 13 (6-27)
Child-turcotte-pugh classification
   A 24 (24)
   B 53 (54)
   C 22 (22)
Index bleed in 2007 or earlier 44 (44)
Insurance
   Medicaid1 or uninsured 31 (31)
   Medicare or private insurance 68 (69)
Comorbid psychiatric disorder 39 (39)
Length of stay, median (range), d 5 (2-75)
Beta-blocker at discharge  86 (87)

1Government-sponsored health plan that assists with medical costs in 
selected low income individuals. MELD: Model for end-stage liver disease.

Table 2  Outcomes of the study population n  (%)

Demographics/baseline measures Number (n  = 99)

Incomplete obliteration  66 (66)
No post-discharge endoscopy 46 (46)
Completed obliteration 33 (33)
Adhered to 1-yr surveillance 12 (12)
Rehospitalized for variceal bleed 46 (46)

No obliteration

P  = 0.0083
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Figure 1  Time until rehospitalization for variceal rebleeding. The results 
shown represent the time from admission for index variceal esophageal 
variceal hemorrhage to rehospitalization for variceal rebleeding in those 
completing variceal obliteration (median 259 d to rehospitalization) and those 
not completing obliteration (median 207 d to rehospitalization, P = 0.0083).
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guidelines[2], concerning the efficacy of endoscopic 
management in survivors of esophageal variceal 
bleeding, a striking finding of our study is that 66% 
of patients did not complete variceal obliteration 
and even fewer adhered to endoscopic surveillance 
for this major cirrhosis-related problem. Moreover, 
patients who did not complete variceal obliteration 
were more likely to develop recurrent variceal bleeding 
and were rehospitalized significantly sooner for this 
complication. Similarly, those non-adherent to annual 
endoscopic variceal surveillance had significantly more 
rehospitalizations for variceal rebleeding. Collectively, 
these observations reinforce the importance of variceal 
obliteration and annual endoscopic surveillance for 
prevention of variceal rebleeding[2,5,12]. The suboptimal 

adherence to preventative therapies in the outpatient 
setting, as observed in our study, mirrors those of 
studies in hospitalized cirrhotic patients, which have 
demonstrated that a minority of such individuals receive 
evidence-based treatments to prevent disease related 
complications[13,14]. Two broad reasons may account for 
gaps in cirrhosis-related quality care: decisions made by 
health professionals, and decisions made by patients. 
In this study, the gaps were attributable to patient 
attendance at already scheduled endoscopic sessions. 
Our findings, in a real world setting, are consistent 
with the results of controlled clinical trials[2-4,12,15], 
which have demonstrated that variceal obliteration 
and surveillance variceal ligation in patients who have 
recovered from esophageal variceal hemorrhage reduces 

Table 3 Characteristics of those completing variceal obliteration n  (%)

Measures Obliteration (n  = 33) No obliteration (n  = 66) P  value

Male 18 (55) 41 (62) 0.5186
Age, median (range), yr 53 (34-78) 54 (31-82) 0.3934
Etiology of cirrhosis
   Alcohol 19 (58) 43 (65) 0.5125
   Hepatitis C 4 (12) 8 (12) 1.0000
   Other 10 (30) 15 (23) 0.4657
Recent alcohol use 15 (45) 31 (47) 1.0000
Distance from hospital, median (range), kilometers 24.9 (0.8-80.3) 20.9 (1.4-95.1) 0.6892
MELD score, median (range) 12 (6-18) 13.5 (7-27) 0.1615
Child-turcotte-pugh classification
   A 11 (33) 13 (20) 0.1451
   B 17 (52) 36 (54) 0.8325
   C 5 (15) 17 (26) 0.3080
Index bleed in 2007 or earlier 15 (45) 29 (44) 1.0000
Medicaid1 or uninsured 7 (21) 24 (36) 0.1687
Comorbid psychiatric disorder 9 (27) 30 (45) 0.1260
Length of stay, median (range), d 6 (2-33) 5 (3-75) 0.5619
Beta-blocker at discharge 30 (91) 56 (85) 0.5348

1Government-sponsored health plan that assists with medical costs in selected low income individuals. MELD: Model for end-stage liver disease.

Table 4  Characteristics of those completing variceal obliteration and surveillance at 1-yr intervals n  (%)

Measures 1-yr surveillance (n  = 12) Incomplete adherence (n  = 87) P  value

Male 7 (58) 52 (60) 1.0000
Age, median (range), yr 55 (45-78) 54 (31-82) 0.1936
Etiology of cirrhosis
   Alcohol 6 (50) 56 (64) 0.3560
   Hepatitis C 2 (17) 10 (12) 0.6364
   Other 4 (33) 21 (24) 0.4918
Recent alcohol use 15 (45) 42 (48) 0.3726
Distance from hospital, median (range), kilometers 30.4 (3.7-80.3) 13.7 (0.8-95.1) 0.3898
MELD score, median (range) 11.5 (6-17) 13 (7-27) 0.2543
Child-turcotte-pugh classification
   A 3 (25) 21 (24) 1.0000
   B 6 (50) 47 (54) 1.0000
   C 3 (25) 19 (22) 0.7259
Index bleed in 2007 or earlier 2 (17) 42 (48) 0.0607
Medicaid1 or uninsured 0 (0) 31 (36) 0.0160
Comorbid psychiatric disorder 5 (42) 34 (39) 1.0000
Length of stay, median (range), d 6 (3-7) 5 (2-75) 0.8808
Beta-blocker at discharge 12 (100) 74 (85) 0.3572

1Government-sponsored health plan that assists with medical costs in selected low income individuals. MELD: Model for end-stage liver disease.
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hospitalizations for recurrent bleeding from esophageal 
varices. In addition, our observations, which suggest 
that adherence to endoscopic surveillance did not in
fluence transplant-free survival over the duration of the 
study, are consistent with the results of a large meta-
analysis, which suggested that beta-blocker use (and 
not endoscopic intervention) is the dominant factor 
that improves survival rates following hospitalization for 
esophageal variceal bleeding[16].

The principal factor we found to be associated with 
decreased adherence to surveillance EGD and variceal 
obliteration was health plan coverage. In particular, we 
found that those uninsured or insured by Medicaid were 
significantly less likely to maintain full adherence to 
annual surveillance endoscopy. This observation mirrors 
an association between Medicaid and/or lack of health 
plan coverage and reduced adherence to health care 
interventions in other contexts. Specifically, among 
patients with cirrhosis, those insured by Medicaid 
have been shown to have a greater all-cause 30 d 
rehospitalization rate[17] and reduced adherence to 
hepatocellular carcinoma (HCC) surveillance imaging, 
with just 17% undergoing follow-up ultrasound in a 
15-mo period[18]. Suboptimal utilization of preventative 
care is not unique to those with cirrhosis and Medicaid, 
as screening modalities for cervical cancer, breast 
cancer, and colon cancer[19-21] have all been shown 
to be under-utilized by those insured by Medicaid 
when compared to those privately insured. In 2012, 
the United States passed the Patient Protection and 
Affordable Care Act which allowed states to choose 
whether to expand Medicaid coverage. States which 
chose not to expand Medicaid had lower cancer 
screening rates, particularly amongst federally qualified 
health centers, while those expanding Medicaid had an 

increase in early stage cancer diagnosis in the working-
age population[22], suggesting that reducing financial 
barriers to care by expanding public health insurance 
coverage increases utilization of services that have been 
shown to improve healthcare outcomes[23]. Additional 
socioeconomic factors that may interfere with utilization 
of preventative measures in this population include 
lack of transportation[24,25], work hours conflicting with 
medical office hours[26], and reduced health literacy[27]. 
Additionally, patient knowledge of their medical 
problems has been shown to correlate with improved 
adherence to HCC surveillance ultrasound[24], creating 
another barrier to adherence for a population at risk for 
reduced health literacy. 

By contrast, factors shown in other contexts to 
influence adherence to medical management regimens, 
such as distance to the hospital[28,29], psychiatric 
comorbidities[30], and alcohol use[31], were not found 
to be associated with adherence to surveillance or 
completion of variceal obliteration in our study. This 
latter conclusion must be taken with caution, given that 
our study took place at a single center with a large rural 
referral population and the population’s median distance 
from residence to the hospital was small for a rural 
region. Additionally, the sample size may not have been 
sufficiently powered to detect a significant association 
between psychiatric disorders and endoscopic non-
adherence.

Lessons can be learned from studies that have 
addressed suboptimal adherence to guideline-based 
measures in other health conditions. For example, car
diac rehabilitation after an index myocardial infarction, 
a class I A recommendation from the American College 
of Cardiology and American Heart Association, has been 
shown to reduce both mortality and rehospitalization 

Table 5  Characteristics of those adherent to surveillance at 1-yr intervals vs  no endoscopic follow up n  (%)

Measures 1-yr surveillance (n  = 12) No post-discharge EGD (n  = 46) P  value

Male 7 (58) 29 (63) 0.7518
Age, median (range), yr 55 (45-78) 54.5 (31-82) 0.4237
Etiology of cirrhosis, 
   Alcohol 6 (50) 28 (61) 0.5273
   Hepatitis C 2 (17) 6 (13) 0.6649
   Other 4 (33) 12 (26) 0.7200
Recent alcohol use 4 (33) 21 (46) 0.5255
Distance from hospital, median (range), kilometers 30.4 (3.7-80.3) 20.9 (1.5-95.1) 0.4965
MELD score, median (range) 11.5 (6-17) 13 (7-26) 0.1707
Child-turcotte-pugh classification
   A 3 (25) 9 (20) 0.6983
   B 6 (50) 27 (59) 0.7455
   C 3 (25) 10 (21) 1.0000
Index bleed in 2007 or earlier 2 (17) 19 (41) 0.1790
Medicaid1 or uninsured 0 (0) 17 (37) 0.0119
Comorbid psychiatric disorder 5 (42) 19 (41) 1.0000
Length of stay, median (range), d 6 (3-7) 5 (3-75) 0.6455
Beta-blocker at discharge 12 (100) 38 (80) 0.1851

1Government-sponsored health plan that assists with medical costs in selected low income individuals. MELD: Model for end-stage liver disease; EGD: 
Esophagogastroduodenoscopy.
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at 1 year[32]. Cardiac rehabilitation utilization after a 
qualifying hospitalization has been shown to be low, with 
just 18.7% attending at least 1 session after hospital 
discharge[33]. In response, tools and programs have been 
developed to address this gap in care. One such tool 
has been an automatic electronic medical record based 
“opt out” referral system, which was shown to double 
cardiac rehabilitation attendance[34]. A similar increase 
in utilization of ultrasound screening for HCC was seen 
by mailing invitations to patients[35]. Financial incentives 
have been shown to increase cardiac rehabilitation 
adherence[32] and to increase smoking abstinence during 
pregnancy with high rates of sustained abstinence at 
24 wk post-partum[36]. Another intervention that may 
improve adherence is minimizing lead-time between 
visits with providers and subsequently scheduled studies. 
Adherence to HCC surveillance ultrasound has been 
shown to correlate with shortened lead-times, prompting 
the authors to recommend scheduling ultrasounds on 
the same day as appointments with health professionals 
as a means to improve adherence by both reducing lead-
time and transportation barriers[28]. These and other 
approaches should be considered to improve endoscopic 
adherence among patients with cirrhosis after an index 
esophageal variceal hemorrhage. This area is ripe for 
future study and is likely to translate into long term 
improvement of disease-related outcomes.

ARTICLE HIGHLIGHTS
Research background
Esophageal variceal hemorrhage is a significant complication of cirrhosis 
and is associated with a high mortality rate. Current guidelines recommend a 
combination of non-selective beta adrenergic receptor blockers with endoscopic 
variceal ligation as the most effective way of reducing variceal rebleeding. It is 
increasingly recognized that cirrhotic patients often do not receive evidence-
based treatments for disease related complications.

Research motivation
Whereas prior studies have focused on gaps in cirrhosis-related quality care 
attributable to decisions made by healthcare professionals, this study focused 
specifically on patient factors which may impact adherence to endoscopic 
variceal surveillance. By identifying a patient population at risk of poor 
adherence, we hope to spur future studies which will assess interventions to 
promote adherence to improve disease-related outcomes. 

Research objectives
We sought to identify potential factors, in a real world setting, which may 
prevent patients from completing variceal obliteration and adhering to 
surveillance endoscopy following their first esophageal variceal hemorrhage.

Research methods
We performed a retrospective review of the records of patients with cirrhosis 
admitted to the medical intensive care unit between 2000 and 2014 for first 
time esophageal variceal hemorrhage treated with endoscopic variceal ligation 
who were subsequently discharged and scheduled for surveillance endoscopy 
at our medical center. Demographic and clinical data were obtained through 
the medical records. Differences between groups were determined by Fisher’s 
exact test for categorical variables, by Mann-Whitney U test for continuous 
non-parametric variables, and by Student’s t test for continuous parametric 
variables. Kaplan-Meier curves for both survival and time to rehospitalization 

were compared using the log-rank test.

Research results
Of 99 patients included in the study, 33% completed variceal obliteration and 
12% adhered to annual surveillance. Completion of variceal obliteration was 
associated with fewer rehospitalizations for variceal rebleeding (27% vs 56%, 
P = 0.0099) and when rehospitalizations occurred, they occurred later in 
those who had completed obliteration (median 259 d vs 207 d, P = 0.0083). 
Incomplete adherence to endoscopic surveillance was associated with more 
rehospitalizations for variceal rebleeding compared to those fully adherent to 
annual endoscopic surveillance (51% vs 17%, P = 0.0328). Those adherent to 
annual surveillance were more likely to be insured privately or through Medicare 
(a national government-sponsored health plan that provides universal coverage 
for age 65 or greater) compared to those who did not attend post-hospital 
discharge endoscopy (100% vs 63%, P = 0.0119).

Research conclusions
We found that the minority of survivors of esophageal variceal bleeding 
completed variceal obliteration and fewer adhered to annual surveillance. 
Those completing variceal obliteration had fewer and later rehospitalizations 
for variceal rebleeding. Incomplete adherence to endoscopic surveillance 
was associated with more frequent rehospitalizations for variceal rebleeding. 
Collectively, these observations reinforce the importance of variceal obliteration 
and annual endoscopic surveillance for prevention of variceal rebleeding. 
Incomplete adherence to endoscopic surveillance was associated with 
lack of health care insurance or health care insurance through Medicaid (a 
government-sponsored health plan that defrays medical expenses in selected 
low income individuals). This population has been shown in prior studies to 
have greater financial barriers to healthcare, poor health literacy, and limited 
transportation, all of which may be contributing to the decreased endoscopic 
adherence observed in our study.

Research perspectives
This study provides a link between health care coverage vulnerability, a 
marker of lower socioeconomic status, and reduced adherence to endoscopic 
surveillance following esophageal variceal bleeding. Future research should 
attempt to improve adherence in this population using interventions which have 
been shown to be successful in other fields, such as scheduling procedures on 
the same day as a preexisting appointment, using text message appointment 
reminders, or even using financial incentives.
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