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Abstract
BACKGROUND
Nonvariceal upper digestive bleeding (NVUDB) represents a severe emergency
condition and is associated with significant morbidity and mortality. Despite a
decrease in the incidence due to the widespread use of potent therapy with
proton pump inhibitors as well as the implementation of modern endoscopic
techniques, the mortality rate associated with NVUDB is still high.

AIM
To identify the clinical, biological, and endoscopic parameters associated with a
poor outcome in patients with NVUDB to allow the stratification of risk, which
will lead to the implementation of the most accurate management.

METHODS
We performed a retrospective study including patients who were admitted to the
Gastroenterology Department of Clinical Emergency County Hospital Timisoara,
Romania, with a diagnosis of NVUDB between 1 January 2008 and 31 December
2016. All the data were collected from the patient’s records, including
demographic data, medication history, hemodynamic status, paraclinical tests,
and endoscopic features as well as the methods of hemostasis, rate of rebleeding,
need for surgery and death; we also assessed the Rockall score of the patients,
length of hospitalization and associated comorbidities. All these parameters were
evaluated as potential risk factors associated with rebleeding and death in
patients with NVUDB.
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RESULTS
We included a batch of 1581 patients with NVUDB, including 523 (33%) females
and 1058 (67%) males with a median age of 66 years. The main cause of NVUDB
was peptic ulcer (73% of patients). More than one-third of the patients needed
endoscopic treatment. Rebleeding rate was 7.72%; surgery due to failure of
endoscopic hemostasis was needed in 3.22% of cases; the in-hospital mortality
rate was 8.09%, and the bleeding-episode-related mortality rate was 2.97%.
Although our predictive models for rebleeding and death had a low sensitivity,
the specificity was very high, suggesting a better discriminative capacity for
identifying patients with better outcomes. Our results showed that the Rockall
score was associated with both rebleeding and death; comorbidities such as
respiratory conditions, liver cirrhosis and sepsis increased significantly the risk of
in-hospital mortality (OR of 3.29, 2.91 and 8.03).

CONCLUSION
Our study revealed that the Rockall score, need for endoscopic therapy, necessity
of transfusion and sepsis were risk factors for rebleeding. Moreover, an increased
Rockall score and the presence of comorbidities were predictive factors for in-
hospital mortality.

Key words: Nonvariceal upper digestive bleeding; Risk factors; Rebleeding; Death;
Outcome
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Core tip: Because the rate of morbidity and mortality in patients with nonvariceal upper
digestive bleeding (NVUDB) remains high, our retrospective study aims to identify
clinical and paraclinical parameters associated with the risk of rebleeding and death in
these patients. Our data showed that the Rockall score was associated with both
rebleeding and death. The presence of comorbidities was associated with an increased
risk of in-hospital mortality; among them, sepsis was associated with the highest risk.
Identification of the risk factors for poor outcomes in patients with NVUDB proved to be
associated with an improvement in management and, subsequently, in patient outcomes.

Citation: Lazăr DC, Ursoniu S, Goldiş A. Predictors of rebleeding and in-hospital mortality in
patients with nonvariceal upper digestive bleeding. World J Clin Cases 2019; 7(18): 2687-
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INTRODUCTION
Nonvariceal  upper  digestive  bleeding  (NVUDB)  represents  a  severe  condition
commonly encountered in patients  who are admitted in emergency units  and is
associated  with  significant  morbidity  and  mortality.  Despite  a  decrease  in  the
incidence due to the widespread use of potent antisecretory therapy with proton
pump  inhibitors  (PPIs)  as  well  as  the  implementation  of  modern  endoscopic
hemostatic  techniques,  the  mortality  rate  associated  with  NVUDB  is  still  high
(approximately 5%-10%, as revealed by literature data)[1-3]. Current studies reveal an
incidence of NVUDB ranging from 20 to 60 per 100 000 inhabitants of North America
and Europe[4,5], with an increasing proportion of cases in elderly patients presenting
with multiple and severe comorbid diseases.

Aim of the study
As a result of these worrisome data, the main objective of our study is to detect the
clinical,  biological,  and endoscopic parameters associated with poor outcomes in
patients  with  NVUDB  to  allow  the  stratification  of  risk.  Hence,  we  focus  on
identifying  the  variables  associated  with  rebleeding  and  in-hospital  mortality.
Subsequently,  the  assessment  of  poor  outcome  predictors  will  lead  to  the
implementation of the most accurate management. The algorithm will help to identify
the high-risk patients who may need intensive care and prolonged hospitalization,
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implying the use of more medical resources, and the low-risk patients who may be
safely discharged earlier; in addition to achieving better clinical results, this attitude is
associated with cost savings.

MATERIALS AND METHODS

Inclusion of the patients
We performed a retrospective study that included the patients who were admitted to
the Gastroenterology Department of Clinical Emergency County Hospital Timisoara,
Romania, with a diagnosis of NVUDB between 1 January 2008 and 31 December 2016.
Patient data were obtained by reviewing medical records and collecting information
regarding  demographic  data,  medication  history  (aspirin,  non-steroidal  anti-
inflammatory  drugs  (NSAIDs),  and antiaggregant/anticoagulant  consumption),
hemodynamic  status  at  admission,  laboratory  tests,  and  endoscopic  features
(including the description of the type of the lesion and the method of endoscopic
hemostasis performed along with their efficiency), which were translated into the rate
of rebleeding, need for surgical intervention or death. Moreover, we assessed the
Rockall score of the patients, length of hospitalization and associated comorbidities.
All the parameters collected were assessed as potential risk factors associated with the
rebleeding and death of patients with NVUDB.

All the patients presenting with NVUDB received antisecretory treatment with PPIs
started at the time of admission with the administration of high doses of PPI, i.e., 80
mg IV bolus, followed by 8 mg/h continuous infusion for 72 h in all the cases that
required endoscopic hemostatic treatment. All the endoscopic interventions were
performed in emergency settings within 12 h after admission, after the patient was
stabilized hemodynamically; we have to mention that the endoscopic unit worked in
a round-the-clock manner.

Definitions
Initial failure of endoscopic treatment was considered as subsequent active bleeding
despite  performing endoscopic  hemostasis  or  onset  of  active  digestive  bleeding
represented  by  hematemesis,  melena  or  hematochezia  and  the  presence  of
hemodynamic shock [systolic blood pressure (SBP) < 100 mmHg and/or pulse > 100
beats per minute] within 12 h of initial endoscopic hemostasis.

Rebleeding  was  considered  as  the  recurrence  of  active  digestive  hemorrhage
(hematemesis, melena or hematochezia), hemodynamic instability, or a decrease in
the  hemoglobin  level  of  more  than  2  g/dL  within  24  h  of  the  first  endoscopic
procedure associated with the endoscopic visualization of active bleeding at the site of
the previously treated lesion.

In-hospital mortality refers to deaths occurring during hospitalization in patients
diagnosed and treated for NVUDB.

Bleeding episode-related mortality refers to deaths determined by irreversible
hypovolemic shock.

Unidentified cause of bleeding means the endoscopic visualization of blood in the
stomach without demonstrating a source of bleeding (causative lesion).

Ethical considerations
All patients included in this study or their relatives had signed informed consent
forms  for  the  diagnostic  and  therapeutic  procedures  needed.  This  study  was
approved by the University Ethical Committee.

Statistical analysis
Because  continuous  variables  were  skewed,  data  are  presented  as  medians  and
interquartile ranges (IQRs), and categorical variables are presented as percentages.
Statistical differences between groups were assessed by the Mann-Whitney U-test and
Chi-square  test  where  appropriate.  As  a  secondary  analysis,  we  estimated  the
associations of rebleeding and death with clinical and endoscopic parameters using
odds ratios (OR) and 95% confidence intervals (CI) in logistic regression models. The
receiver operator characteristic (ROC) curve for each model of the best combination of
predictors was plotted, and the area under the curve was calculated. The P values for
all hypothesis tests were two-sided, and we set statistical significance at P < 0.05. All
analyses were conducted with Stata version 15.1 (Statacorp, Texas, United States).
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RESULTS
We assessed a batch of 1581 patients admitted with the diagnosis of NVUDB to the
Department of Gastroenterology, Clinical Emergency County Hospital Timisoara,
Romania, between 1 January 2008 and 31 December 2016, which included 523 (33%)
females and 1058 (67%) males with a median age 66 years (IQR 55–76). Mean values of
important clinical and laboratory parameters are presented in Table 1. The main cause
of NVUDB was peptic ulcer,  which was diagnosed in 1153 (73%) patients.  Other
important  etiologies  were  gastritis,  gastric  cancer  and Mallory-Weiss  syndrome
(Figure 1).

In the case of peptic ulcers, according to Forrest classification, 17.8% of patients
presented with Forrest type I, 45.8% with type II, and 36.4 with type III (Figure 2).

More than one-third of  the patients  (548 patients,  34.64%) needed endoscopic
treatment, most often combined with hemostatic procedures, while the rest of the
1033 patients (65.36%) did not receive any endoscopic therapy. The most frequently
used  technique  of  simple  therapy  was  epinephrine  injection,  while  the  most
frequently  used  combined  hemostatic  method  was  epinephrine  injection  plus
hemoclip mounting (Table 2).

Rebleeding was encountered in 122/1581 patients (7.72%). Surgery due to failure of
endoscopic  hemostasis  was  needed in  51/1581 patients  (3.22%).  The in-hospital
mortality  rated  included 128/1581  patients  (8.09%),  while  the  bleeding-episode
related mortality included 47/1581 patients (2.97%).

Regarding the presence of comorbidities,  we detected the following: 977/1581
patients  (61.8%) had cardiovascular  diseases,  333/1581 patients  (21%) had renal
conditions, 296/1581 patients (18.7%) had diabetes mellitus, 256/1581 patients (16.2%)
had  neoplasias,  216/1581  patients  (13.7%)  had  neurological  diseases,  208/1581
patients (13.2%) had respiratory conditions, 143/1581 patients (9%) had liver cirrhosis,
134/1581  patients  (8.5%)  had obesity,  49/1581  patients  (3%)  had sepsis,  8/1581
patients  (0.5%)  had acute  pancreatitis,  and 6/1581  patients  (0.4%)  had an  acute
abdomen.

Parameters associated with rebleeding
Univariate analysis revealed that the clinical and endoscopic parameters that were
statistically significantly associated with rebleeding were Rockall  score,  need for
endoscopic therapy (simple or combined),  and presence of hemorrhagic shock at
admission (systemic blood pressure < 100 mmHg and/or pulse rate > 100 beats per
minutes)  (P  < 0.001).  Among the comorbidities,  the presence of  sepsis and acute
abdomen were significantly associated with rebleeding (P < 0.05) (Table 3).

Using multivariate analysis, parameters that were markedly associated with an
increased risk of rebleeding were Rockall score (OR: 1.41; 95%CI: 1.25-1.58, P < 0.001),
need for simple therapy (OR: 3.18; 95%CI: 1.92-5.28, P < 0.001) or combined therapy
(OR: 1.75; 95%CI: 1.31-2.33, P < 0.001), number of blood transfusions (OR: 1.46; 95%CI:
1.32-1.62, P < 0.001), and sepsis (OR: 2.95; 95%CI: 1.34-7.29, P = 0.008) (Table 4).

Based on these results, we performed a predictive model for rebleeding. The model
presented  with  a  sensitivity  (Se)  of  10.66%,  specificity  (Sp)  of  99.3%,  positive
predictive value (PPV) of 56.52% and negative predictive value (NPV) of 92.89%. The
accuracy  of  our  model  was  92.35%.  Although  the  predictive  model  had  a  low
sensitivity,  the  specificity  was  very  high.  Therefore,  it  had  a  very  powerful
discriminative capacity for identifying patients with NVUDB who would not develop
rebleeding and hence was associated with a better outcome.

Using the area under the ROC curve, our predictive model for rebleeding obtained
an AUROC value of 0.82 (Figure 3).

Parameters associated with death due to bleeding episode
Statistical  analysis  of  our data showed that  patients who died due to a bleeding
episode were significantly older (P = 0.012), had a higher Rockall score, had a lower
level of hemoglobin and died quite soon after admission (median hospitalization
length of 1 d) (P < 0.001) (Table 5).

Using univariate analysis, variables independently and extremely significantly
associated with death due to a bleeding episode were Rockall score, hemorrhagic
shock at admission (systemic blood pressure < 100 mmHg and/or pulse rate > 100
beats per minutes), rebleeding, number of blood units (P < 0.001), and the presence of
respiratory comorbidities. Comorbidities such as sepsis and acute abdomen were also
significantly associated with death (P < 0.05) (Table 6).

Parameters associated with in-hospital death
As in the case of death due to a bleeding episode, statistical analysis showed that
patients  who died during hospitalization were  significantly  older,  had a  higher
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Table 1  Clinical and laboratory parameters of the study population (median values)

Parameters (n = 1581) Median value IQ range

Age 66 55 76

Rockall score 5 3 6

Hb 8 7 10

Hospitalization length 5 3 7

Hb: Hemoglobin value; IQ range: Interquartile range.

Rockall  score,  had a  lower  level  of  hemoglobin and died in  a  short  period after
admission (median hospitalization length of 2 d) (P < 0.001) (Table 7).

Using univariate analysis, variables independently and extremely significantly
associated with death were type of  lesion (gastric  ulcer  was associated with the
highest number of deaths - 41 cases, meaning 32.03% of all deaths), Rockall score,
hemorrhagic shock at admission (systemic blood pressure < 100 mmHg and/or pulse
rate > 100 beats per minutes), hospitalization length and number of blood units (P <
0.001).  Comorbidities  such  as  respiratory  and  renal  diseases,  sepsis,  and  acute
pancreatitis as well as liver cirrhosis were also extremely significantly associated with
death (P < 0.001). Moreover, consumption of aspirin and NSAIDs, need for surgery,
and existence of neoplasia were significantly associated with death (P < 0.05) (Table
8).

Multivariate analysis demonstrated that the variables significantly associated with
death  were  Rockall  score  (OR:  1.73;  95%CI:  1.53-1.96,  P  <  0.001),  respiratory
comorbidities (OR: 3.29; 95%CI: 2.06-5.25, P < 0.001), liver cirrhosis (OR: 2.91; 95%CI:
1.64-5.15,  P  <  0.001),  sepsis  (OR:  8.03;  95%CI:  3.81-16.93,  P  <  0.001)  and  acute
pancreatitis (OR: 6.58; 95%CI: 1.04-41.63, P < 0.05) (Table 9).

Based on these results, we performed a predictive model for death. The model
presented  Se  of  19.13%,  Sp  of  99.24%,  PPV  of  66.67%  and  NPV  of  93.90%.  The
accuracy  of  our  model  was  93.32%.  Although  the  predictive  model  had  a  low
sensitivity,  the  specificity  was  very  high.  Therefore,  it  had  a  very  powerful
discriminative capacity for identifying patients who would not die, hence identifying
NVUDB patients with a favorable prognosis.

Using the area under the ROC curve, our predictive model for death obtained an
AUROC value of 0.85 (Figure 4).

DISCUSSION
Many  studies  have  been  performed  in  order  to  identify  predictors  of  negative
outcomes in NVUDB (rebleeding, surgery, and death) on which to decide the timing
of discharge in these patients and select the proper management according to risk
stratification[6].

Our study reveals  both differences and similarities  compared to other similar
research (Table 10)[1-17]. The age of patients may be the result of the age distribution of
different populations[1,14,18]. In conformity with the literature, our results revealed that
peptic ulcer represents the most common etiology of NVUDB (73% of cases)[7]. In our
analysis, rebleeding was encountered in 7.72% of cases, and surgery was needed in
3.22% of patients. The differences of rebleeding rate among studies may be the result
of  various proportions of  patients  receiving combined endoscopic hemostasis  vs
pharmacologic therapy[9,18-22].  Similar to other studies, rebleeding proved to be an
independent predictor of death due to a bleeding episode in our research (P < 0.001).

A multidisciplinary team is  needed for  the initial  assessment of  patients  with
NVUDB and for hemodynamic stabilization before endoscopic hemostasis. Currently,
the literature reveals that endoscopic hemostasis can be achieved in over 95% of
patients with upper digestive bleeding[23].

Independent parameters identified in our study to be significantly associated with
rebleeding were Rockall score, need for endoscopic therapy, presence of hemorrhagic
shock at admission, and comorbidities such as sepsis and acute abdomen. Using
logistic  regression,  parameters  significantly associated with an increased risk of
rebleeding were Rockall  score (OR: 1.41),  need for therapy [simple (OR: 3.18)  or
combined (OR: 1.75)], number of blood units received (OR: 1.46), and sepsis (OR:
2.95).

The widespread use of potent PPIs, detection and treatment of Helicobacter pylori
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Figure 1

Figure 1  Etiology of non-variceal upper digestive bleeding. Others include the following lesions: Dieulafoy
lesions, duodenitis, dicumarinic overdose, pancreatic tumor invasions, telangiectasia, reflux and post-caustic
esofagitis, esophageal ulcers, esophageal neoplasm, hiatal hernia, portal gastropathy, malignant ampuloma and
unknown causes of bleeding.

infection in the case of peptic ulcer disease, and the use of modern endoscopic devices
and hemostatic  techniques  have  contributed  to  a  change  in  the  management  of
NVUDB from predominantly surgical to endoscopic. On the other hand, in recent
years, there has been an increasing proportion of elderly patients[24] with the presence
of  multiple  comorbidities,  leading to  an increased consumption of  NSAIDs and
antiplatelet treatment. In this context, NVUDB still continues to be associated with
significant morbidity and mortality as well as with high costs for the health care
systems.

Many publications in recent years have compared the efficacy of various scoring
systems as a risk stratification method[4,25-34]. Patients with a low score usually do not
need any clinical intervention and may be safely discharged very early with elective
endoscopy performed later[35,36].  In  contrast,  a  high-risk  score  is  associated with
frequent need for clinical intervention, such as administration of blood transfusions
and hemostatic  endoscopic  treatment.  Therefore,  high risk  scores,  as  significant
predictors  of  adverse  outcome  for  NVUDB,  should  be  associated  with  more
aggressive endoscopic management, more prolonged utilization of intravenous PPIs,
or even additional days of hospitalization[37].

The study of Wang et al[38] demonstrated a significant positive linear correlation
between clinical Rockall scores and patient outcomes defined as rebleeding, surgery
and mortality rate, and high clinical Rockall scores (> 3 points) were associated with
adverse outcomes in NVUDB patients.

Because NVUDB represents a dynamic manifestation that mirrors the changing
pattern of the comorbidities and treatments of diverse diseases, a strategy to reduce
the mortality rate should concentrate on managing coexisting diseases[39,40].

In our study, independent variables significantly associated with death were type
of lesion,  Rockall  score,  hemorrhagic shock at  admission,  hospitalization length,
number of blood units transfused, and comorbidities (such as respiratory and renal
diseases, sepsis, liver cirrhosis, neoplasias, and severe acute pancreatitis) as well as
consumption  of  aspirin  and  NSAIDs  and  need  for  surgery.  Logistic  regression
demonstrated that variables significantly associated with death were Rockall score
(OR: 1.73) and comorbidities such as respiratory conditions (OR: 3.29), liver cirrhosis
(OR: 2.91), sepsis (OR: 8.03) and acute pancreatitis (OR: 6.58). Sung et al[7] reported that
most  of  the  patients  died  due  to  comorbidities  leading  to  multiorgan  failure;
furthermore, only 18.3% of deaths were due to ulcer-related bleeding.

Our study has certain limitations.  First,  it  was a retrospective study implying
potential  data  bias,  and  it  was  a  single  center  study.  However,  because  the
Gastroenterology  Department  represents  a  referral  tertiary  center  covering  the
western region of the country, the Emergency Unit receives many critical cases with
NVUDB from all the neighboring counties.  A second limitation was encountered
because we were able to identify only patients who died in the hospital, not after
discharge.  On the  other  hand,  the  main strengths  of  our  study were  that  it  was
comprehensive research conducted over a long period of time and included a large
number of patients on which we were able to assess the particularities of our pool of
patients  presenting  with  NVUDB and the  risk  factors  for  rebleeding and death.
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Figure 2

Figure 2  Endoscopic Forrest classification of upper digestive bleeding from peptic ulcers. Ia: Active spurting;
Ib: Active oozing: IIa: Non-bleeding visible vessel; IIb: Adherent clot; IIc: Flat pigmented spot; III: Clean ulcer base.

Moreover,  we had the availability  of  detailed patient  records,  including clinical
parameters,  results  of  paraclinical  and endoscopic  investigations  and outcomes.
Additionally, we used standardized methods, and we had the possibility to check the
data.

We performed a predictive model  for  rebleeding associated with a  Se  of  only
10.66% but a Sp of 99.3% and an accuracy of 92.35%. Furthermore, we were able to
perform a predictive model for death with a Se of 19.13%, a Sp of 99.24%, and an
accuracy  of  93.32%.  Although  the  predictive  models  had  a  low  sensitivity,  the
specificity was very high, proving a better discriminative capacity for identifying
patients with NVUDB with favorable outcomes who will not develop rebleeding and
will not die.

In  conclusion,  our  results  showed  that  the  Rockall  score  was  significantly
associated with both rebleeding and death. Also, the need for endoscopic hemostasis,
the number of blood units transfused and presence of sepsis were correlated with the
risk of rebleeding. Furthermore, the presence of comorbidities was a predictive factor
for in-hospital mortality; among them, sepsis proved to be associated with the highest
relative risk for death, increasing by 8 times the in-hospital mortality risk. A thorough
identification of  the risk factors  starting from admission of  patients  and further
stratification  of  patients  with  NVUDB  will  lead  to  an  improvement  in  patient
outcomes and reduced costs. The approach of these patients should focus also on the
management of coexisting conditions and sepsis control.
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Table 2  Type of endoscopic treatment applied to the study population

Endoscopic therapy No. of patients % out of entire batch

Simple therapy 174 11.01

Epinephrine injection 62 3.92

Bipolar coagulation 18 1.14

Hemoclip 74 4.68

Banding1 7 0.44

Argon plasma coagulation 13 0.83

Combined therapy 375 23.72

Epinephrine injection + bipolar coagulation 126 7.97

Epinephrine injection + hemoclip 206 13.04

Epinephrine injection + bipolar coagulation + hemoclip 35 2.21

Bipolar coagulation + hemoclip 4 0.25

Epinephrine injection + argon plasma coagulation + hemoclip 1 0.06

Epinephrine injection + banding 2 0.15

Epinephrine injection + argon plasma coagulation 1 0.06

1 banding was used for endoscopic hemostasis in 4 cases of Mallory-Weiss syndrome and 3 cases of Dieulafoy lesion.

Table 3  Clinical and endoscopic features of the study population: Association with rebleeding

Parameter No-rebleeding (no. pts,
%)

Rebleeding, (no. pts,
%) Total no. patients, % Total (% out of entire

batch) P value

Rockall score 1435 (92.16) 122 (7.84) 1.557 (100) 100 < 0.001

Simple therapy 143 (82.18) 31 (17.82) 174 (100) 11.01 < 0.001

Combined therapy 318 (84.8) 57 (15.2) 375 (100) 23.72 < 0.001

SBP (mmHg) < 100 240 (83.33) 48 (16.67) 288 (100) 18.22 < 0.001

Pulse (beats per minute) >
100

404 (87.26) 59 (12.74) 463 (100) 29.32 < 0.001

Cardiovascular
comorbidities

901 (92.32) 75 (7.68) 976 (100) 61.73 0.857

Diabetes mellitus 272 (91.89) 24 (8.11) 296 (100) 18.72 0.815

Respiratory comorbidities 184 (89.32) 22 (10.68) 206 (100) 13.03 0.096

Renal comorbidities 303 (91.82) 27 (8.18) 330 (100) 20.87 0.759

Liver cirrhosis 128 (90.78) 13 (9.22) 141 (100) 8.92 0.504

Neoplasias 232 (90.63) 24 (9.38) 256 (100) 16.19 0.298

Neurologic comorbidities 202 (94.39) 12 (5.61) 214 (100) 13.54 0.202

Obesity 125 (93.28) 9 (6.72) 134 (100) 8.48 0.631

Sepsis 38 (80.85) 9 (19.15) 47 (100) 2.97 0.003

Acute pancreatitis 6 (75) 2 (25) 8 (100) 0.51 0.068

Acute abdomen 4 (66.67) 2 (33.33) 6 (100) 0.38 0.019

SBP: Systolic blood pressure.

Table 4  Logistic regression for rebleeding

Variables Odds ratio 95% Confidence interval P value

Age 0.98 0.96 0.99 0.030

No. of blood units 1.46 1.32 1.62 < 0.001

Sepsis 2.95 1.26 6.94 0.008

Rockall score 1.41 1.25 1.58 < 0.001

Simple therapy 3.18 1.92 5.28 < 0.001

Combined therapy 1.75 1.31 2.33 < 0.001
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Table 5  Clinical and laboratory parameters of the study population: Association with deaths due to bleeding

Parameters Deaths due to bleeding Median (IQ range) P value

Age (yr) No 65 (55-76) 0.012

Yes 72 (57-82)

Rockall score No 5 (3-6) < 0.001

Yes 7 (7-8)

Hb (g/dL) No 8 (7-11) < 0.001

Yes 7 (5-8)

Hospitalization length (d) No 5 (3-7) < 0.001

Yes 1 (1-2)

Hb: Hemoglobin value; IQ range: Interquartile range.

Table 6  Clinical and endoscopic features of the study population: Association with deaths due to bleeding

Parameter Survivors (no. pts) Deaths due to bleeding (no. pts) P value

Gender 1534 47 0.989

Lesion 1534 47 0.140

Rockall score 1514 43 < 0.001

Simple therapy 167 7 0.196

Combined therapy 363 12 0.966

SBP < 100 mmHg 252 36 < 0.001

Pulse > 100 beats per minute 429 34 < 0.001

Rebleeding 113 10 < 0.001

No. blood units 1532 47 < 0.001

Aspirin 310 6 0.451

NSAIDs 240 5 0.350

Surgery 51 0.204

Antiaggregants 104 2 0.179

Anticoagulants 93 7 0.110

Cardiovascular comorbidities 0.221

Diabetes mellitus 189 12 0.224

Respiratory comorbidities 189 17 < 0.001

Renal comorbidities 320 10 0.945

Liver cirrhosis 134 7 0.145

Neoplasias 248 8 0.876

Neurologic comorbidities 209 5 0.556

Obesity 133 1 0.113

Sepsis 42 5 0.002

Acute pancreatitis 4 4 0.620

Acute abdomen 5 1 0.048

SBP: Systolic blood pressure; NSAIDs: Non-steroidal anti-inflammatory drugs.
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Table 7  Clinical and laboratory parameters of the study population: Association with deaths

Parameters Deaths Median (IQ range) P value

Age (yr) No 65 (55-76) 0.001

Yes 70 (58-80)

Rockall score No 5 (3-6) < 0.001

Yes 7 (6-8)

Hb (g/dL) No 8 (7-11) < 0.001

Yes 7 (6-9)

Hospitalization length (d) No 5 (3-7) < 0.001

Yes 2 (1-4)

Hb: Hemoglobin value; IQ range: Interquartile range.

Table 8  Clinical and endoscopic features of the study population: Association with deaths

Parameter Survivors (no. pts, %) Deaths (no. pts, %) Total no. patients, % Total (% out of entire batch) P value

Lesion 1453 (91.90) 128 (8.10) 1581 (100) 100 0.001

Rockall score 1442 (92.61) 115 (7.39) 1557 (100) 100 < 0.001

Simple therapy 160 (91.95) 14 (8.05) 174 (100) 11.01 0.069

Combined therapy 355 (94.66) 20 (5.34) 375 (100) 23.72 0.209

SBP < 100 mmHg 216 (75) 72 (25) 288 (100) 18.22 < 0.001

Pulse > 100 beats per minute 392 (84.67) 71 (15.53) 463 (100) 29.32 < 0.001

Rebleeding 109 (88.62) 14 (11.38) 123 (100) 7.78 0.164

Hospitalization length 1449 (91.94) 127 (8.06) 1576 (100) 100 < 0.001

No. blood units 1452 (91.96) 127 (8.04) 1579 (100) 100 < 0.001

Aspirin 301 (95.56) 14 (4.44) 315 (100) 19.92 0.028

NSAIDs 237 (96.73) 8 (3.27) 245 (100) 15.50 0.003

Surgery 51 (100) 0.00 (0.00) 51 (100) 3.23 0.031

Cardiovascular comorbidities 895 (91.70) 81 (8.30) 976 (100) 61.73 0.707

Diabetes mellitus 268 (90.54) 28 (9.46) 296 (100) 18.72 0.340

Respiratory comorbidities 156 (75.73) 50 (24.27) 206 (100) 13.03 < 0.001

Renal comorbidities 285 (86.36) 45 (13.64) 330 (100) 20.87 < 0.001

Liver cirrhosis 115 (81.56) 26 (18.44) 141 (100) 8.92 < 0.001

Neoplasias 225 (87.89) 31 (12.11) 256 (100) 16.19 0.010

Neurologic comorbidities 193 (90.19) 21 (9.81) 214 (100) 13.54 0.322

Obesity 127 (94.78) 7 (5.22) 134 (100) 8.48 0.203

Sepsis 25 (53.19) 22 (46.81) 47 (100) 2.97 < 0.001

Acute pancreatitis 4 (50) 4 (50) 8 (100) 0.51 < 0.001

Acute abdomen 5 (83.33) 1 (16.67) 6 (100) 0.38 0.441

SBP: Systolic blood pressure; NSAIDs: Non-steroidal anti-inflammatory drugs.

Table 9  Logistic regression for death

Death Odds ratio 95% Confidence interval P value

Rockall score 1.73 1.53 1.96 < 0.001

Respiratory comorbidities 3.29 2.06 5.25 < 0.001

Liver cirrhosis 2.91 1.64 5.15 < 0.001

Sepsis 8.03 3.81 16.93 < 0.001

Acute pancreatitis 6.58 1.04 41.63 0.045
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Table 10  Studies regarding predictors of rebleeding and mortality in patients with upper digestive bleeding (nonvariceal/all causes)

Study Yr Condi-
tion

Type of study

No. of
patients

Mean
age (yr)

Mor-
tality
rate, (%)

Re-
bleeding
rate (%)

Predic-
tive
factors
for mor-
tality

Odds
ratio,
(OR)

Predic-
tive
factors
for re-
bleeding

Odds
ratio,
(OR)

Surgery
(%)

Prospec
tive/retr
ospec-
tive

Uni-
/multice
ntric

Barkun
et al[1]

2004 NVUDB R M 869 66 ± 17 5.4 14.1 (1) PPI
use; (2)
Endo-
scopic
therapy

(1) 0.18;
(2) 0.31

(1) PPI
use; (2)
Endo-
scopic
hemostas
is in
patients
with high
risk
stigmata

(1) 0.53;
(2) 0.39

6.5

Travis et
al[6]

2008 NVUDB R M 236 67 NA 7.1%,
16.4%,
37.0%,
75.0%
and 100%
for zero,
one, two,
three or
four risk
factors

NA NA (1) Use of
PPI post-
proce-
dure; (2)
Endo-
scopicall
y demon-
strated
bleeding;
(3)
Hemo-
stasis
with
epineph-
rine
mono-
therapy;
(4) Post-
proce-
dure i.v
or
LMWH
use; (5)
Mode-
rate/seve
re liver
disease;
(6) Peptic
ulcer as
the
source of
bleeding

(1) 0.25;
(2) 2; (3)
3.35; (4)
8.09; (5)
4.92

NA

Sung et
al[7]

2010 PUB P U 10428 61.0 (sur-
vivors)

6.23 2.93 (1) Use of
NSAIDs/
aspirin;
(2) Active
bleeding
ulcer; (3)
Cloth/ve
ssel at the
base of
ulcer; (4)
Hemody
mamic
shock
(bleeding
-related
death)

(1) 3.70;
(2) 12.96;
(3) 12.29;
(4) 3.75

NA NA 2.8
(deaths
during
surgery)

72.5
(deaths)
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Zhang
et al[8]

2010 NVUDB R U 223 NA NA 19.3
(failure of
endo-
scopic
treat-
ment)

(1) No. of
comorbid
ities > 1;
(2)
Spurting
of blood

(1) 9.580;
(2) 9.971

(1) Shock;
(2)
History
of GI
bleeding;
(3) PLT
100 x
109/L; (4)
Active
spurting
of blood;
(5) Large
lesion
size

(1) 3.058;
(2) 2.809;
(3) 0.067;
(4)
10.390;
(5) 7.111

NA

Gonzále
z-
Gonzále
z et al[9]

2011 NVUDB P U 1077 58.8 ±
18.9

10.2 3.4 (1) No. of
comorbid
ities/pati
ent; (2)
Serum
albumin
level <
2.6 g/dL;
(3) Re-
bleeding;
(4)
Rockall
score pre-
endo-
scopy; (5)
Lengths
of
hospital
stay

(1) 1.6; (2)
4.9; (3)
6.5; (4)
1.3; (5)
1.04

NA NA 1.5

Morales
Uribe et
al[10]

2011 UDB P M 464 59.7 9.9 17.4 (1)
Bleeding
site (in-
hospital
vs
outpatien
ts); (2)
Comorbi
dities

(1) 2.4; (2)
2.5

NA NA 2.2

Nahon
et al[11]

2012 UDB P M 3298 63 ± 18 8.3 9.9 (1)
Rockall
score; (2)
Comorbi
dities; (3)
SBP < 100
mmHg

(1) 2.8; (2)
3.6 (for
each
additio-
nal
comorbid
ity); (3)
2.1

(1) Need
for
transfu-
sions; (2)
Hb < 10
g/dL; (3)
Rockall
score; (4)
SBP < 100
mmHg;
(5) Signs
of recent
bleeding

(1) 19.1;
(2) 1.7; (3)
1.4 (for
each
point
score
increase);
(4) 1.9; (5)
2.4

NA

Del
Piano et
al[12]

2013 NVUDB P M 1413 (1) -66.5 ±
15.8
male; (2)
-74.2 ±
14.6
female

5.4 4 NA NA (1)
Female
sex; (2)
Neo-
plasia; (3)
Multiple
comorbid
ities; (4)
Shock at
admis-
sion; (5)
Early re-
bleeding

(1) 2.19;
(2) 2.7; (3)
5.04; (4)
4.55; (5)
1.47

14.3 (of
early
rebleed-
ers)

Taha et
al[13]

2014 UDB R U 2669 NA 7.1 (1) Age;
(2)
Charlson
score; (3)
Rockall
score; (4)
Units of
blood
trans-
fused

(1) 1.020;
(2) 1.291;
(3) 1.274;
(4) 1.085

NA NA 2.1
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Marmo
et al[14,15]

2014 NVUDB P M 2317 67.9 ±
16.7

4.573 5.61 (1)
Hemody
namic
insta-
bility on
presen-
tation; (2)
ASA
class 3 or
4; (3)
Low-
dose
aspirin
use; (4)
History
of peptic
ulcer; (5)
Re-
bleeding;
(6) Failed
endo-
scopic
treatment

(1) 7.311;
2.312; (2)
6.721;
3.892; (3)
0.121;
0.252; (4)
3.181;
1.542; (5)
5.222;
14.292

NA NA (1) 1.51;
(2) 22

3.42

Lee et
al[16]

2016 NVUDB P U 184 59.81 8.73 14.73 (1)
Diabetes
mellitus;
(2) Meta-
static
malignan
cy; (3)
Age ≥ 65
yr; (4)
Hypoten-
sion

(1) 12.67;
(2) 29.24;
(3) 5.06;
(4) 16.63

NA NA NA

Hwang
et al[17]

2016 NVUDB P M 1584 65 3.43 7.3 (1) Age >
65 yr; (2)
Hemody
namic
insta-
bility; (3)
Serum
BUN
levels >
40
mg/dL;
(4) Active
bleeding
at endo-
scopy; (5)
Transfusi
ons; (6)
Comorbi
dities; (7)
Re-
bleeding

(1) 2.627;
(2) 2.217;
(3) 1.895;
(4) 2.434;
(5) 3.811;
(6) 3.481;
(7) 10.581

NA NA 2.8
(surgery/
percutan
eous
embolisa-
tion)

1 bleeding occurs in patients already hospitalized for another condition;
2 in-hospital bleeding; 3 at 30-d from the bleeding episode. NA: Not available; NVUDB: Nonvariceal upper digestive bleeding; UDB: Upper digestive
bleeding (all causes); PUB: Peptic ulcer bleeding; R: Retrospective study; P: Prospective study; U: Unicentric study; M: Multicentric study; PPI: Proton
pump inhibitor; LMWH: Low molecular weight heparin; GI: Gastrointestinal; PLT: Platelets.

WJCC https://www.wjgnet.com September 26, 2019 Volume 7 Issue 18

Lazăr DC et al. NVUDB: Poor outcome predictors

2699



Figure 3

Figure 3  Logistic model for rebleeding: Accuracy of the predictive model for rebleeding using area under ROC curve (AUROC).

Figure 4

Figure 4  Logistic model for death: Accuracy of the predictive model for death using area under ROC curve (AUROC).

ARTICLE HIGHLIGHTS
Research background
Nonvariceal upper digestive bleeding (NVUDB) is a severe condition, associated with significant
morbidity, mortality and health care resource use. Despite the progress in the treatment of
NVUDB by using potent proton pump inhibitors and modern endoscopic devices, its mortality
remains  high.  In  recent  years,  considerable  effort  has  been  made  to  the  identification  of
predictive factors for unfavorable outcome, defined by rebleeding, need of surgery and death.

Research motivation
The identification of prognostic factors of poor outcome and implementation of risk stratification
systems  helps  to  improve  clinical  management  of  the  patients  with  NVUDB  by  optimal
allocation of health care resources. This stratification allows an early discharge or outpatient
management  in  low-risk  patients,  whereas  high-risk  patients  benefit  from  an  intensive
therapeutic approach, needing endoscopic hemostasis and hospitalization.

Research objectives
The main objective of  our study is  to describe the particularities  of  patients  with NVUDB,
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including demographic characteristics, clinical and endoscopic findings, treatment used, as well
as to identify predictive factors of rebleeding and in-hospital mortality in patients with NVUDB
admitted in an emergency hospital from western Romania.

Research methods
Our retrospective study included patients  with NVUDB admitted in the Gastroenterology
Department of Emergency County Hospital Timisoara, Romania, during 2008-2016. On this
batch we analyzed the demographic data, medication history, clinical and biological parameters,
endoscopic findings, type of endoscopic hemostasis used, the Rockall  score of the patients,
length of hospitalization and associated comorbidities. Also, we assessed the rate of unfavorable
outcome in patients with NVUDB (rebleeding, surgery, death). Furthermore, we evaluated the
potential risk factors associated with rebleeding and death in patients with NVUDB.

Research results
We assessed a batch of 1581 patients with NVUDB, 523 (33%) females and 1058 (67%) males,
median age of 66 years. Peptic ulcer represented the most common etiology of NVUDB. The rate
of rebleeding was 7.72%, surgery was performed in 3.22% of patients; the in-hospital mortality
rate was 8.09%, whereas bleeding-episode-related mortality was 2.97%. Parameters significantly
associated with an increased risk of rebleeding (using logistic regression) were Rockall score
(OR: 1.41), need for therapy [simple (OR: 3.18) or combined (OR: 1.75)], number of blood units
transfused (OR: 1.46), and sepsis (OR: 2.95). Logistic regression demonstrated that parameters
significantly  associated  with  death  were  Rockall  score  (OR:  1.73)  and  the  following
comorbidities: respiratory diseases (OR: 3.29), liver cirrhosis (OR: 2.91), sepsis (OR: 8.03) and
acute pancreatitis (OR: 6.58). We performed a predictive model for rebleeding associated with an
accuracy of 92.35%, and a predictive model for death, with an accuracy of 92.35%. Because the
predictive models have a low sensitivity and a very high specificity,  they provide a better
discriminative capacity for identifying patients with NVUDB with favorable outcomes (no
evolution towards rebleeding or death).

Research conclusions
Our  study  revealed  that  the  risk  factors  for  rebleeding  were  the  Rockall  score,  need  for
endoscopic therapy, number of blood units transfused, and presence of sepsis.  Our results
showed that patients who died during hospitalization were significantly older, had a higher
Rockall  score,  and  a  more  severe  anemia.  The  existence  of  severe  comorbididies  such  as
respiratory conditions, cirrhosis, sepsis, and acute pancreatitis were also risk factors for death in
patients with NVUDB.

Research perspectives
In the near future we expect to be able to implement better strategies of risk stratification of
NVUDB patients in our daily practice, using the clinical and endoscopic findings demonstrated
as predictive parameters of poor outcome in our specific pool of patients. The continuous use of
the  risk  stratification  algorithms  for  the  patients  with  NVUDB  will  lead  to  an  improved
management of these patients, a better quality of care and cost-efficiency of health resource use,
and finally to a better  prognosis  of  the patients  diagnosed with this  severe condition.  The
therapeutic approach of patients with NVUDB should involve a multidisciplinary team for the
initial  assessment  of  patients  and  for  hemodynamic  stabilization.  The  involvement  of  an
experienced endoscopist and availability of modern endoscopic devices and techniques are
essential for the proper management, prevention of rebleeding, reduction of hospitalization
length, and minimization of morbidity and mortality. A strategy for improving the outcome of
the patients should focus on managing coexisting diseases. Multidisciplinary teams for the
management  of  NVUDB patients  should  include  experienced  nurses,  gastroenterologists,
surgeons, and other clinicians who can deal with comorbidities.
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