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INTRODUCTION

In a recent series of patients with cancer at the Cancer In-
stitute of Sao Paulo, we found that tumor bleeding was the 
main cause of upper gastrointestinal bleeding (UGIB; 23.8%), 
followed by varices (19.7%) and ulcers (16.3%).1 The rates of 

mortality from UGIB in the general population ranges from 
3.5% to 20%,2,3 and it is even higher in cancer patients present-
ing with overt UGIB, approaching 45%.1

It is recommended that patients with UGIB should be 
stratified into low or high risk of needing early hospital-based 
intervention and death.4,5 For that purpose, prognostic scores, 
which take into consideration clinical and endoscopic find-
ings, are employed. 

The Rockall score (RS) was primarily designed to assess 
the 30-day mortality after an episode of UGIB.6 Patients 
with a total RS  ≤2 are considered at low risk.7 Similarly, the 
Glasgow-Blatchford score (GBS) was developed to predict the 
30-day mortality and need for intervention. The advantage of 
GBS is that endoscopic findings are not a part of the scoring 
criteria, allowing for a more rapid risk assessment. Patients 
with GBS ≥1 are considered high-risk.8 A relatively new 
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scoring system, known as AIMS65, was developed to predict 
in-hospital mortality using fewer clinical parameters.9 A cutoff 
score ≥2 was identified to best predict the high-risk group.10 

Patients with cancer who present with UGIB pose unique 
challenges due to their underlying malignancies and the con-
sequences of medical and oncologic treatment that affect the 
normal response to acute UGIB. Few studies have evaluated 
UGIB prognostication in patients with cancer.1,11-13

This study primarily aimed to compare the performance of 
GBS, RS, and AIMS65 in predicting clinical outcomes, includ-
ing the need for intensive care unit (ICU) admission, blood 
transfusion, hemostatic therapy, rebleeding, in-hospital mor-
tality, and identifying low-risk cases who can be treated safely 
as outpatients in a group of patients with cancer presenting 
with an acute episode of UGIB. The secondary aim was to de-
velop a pre-endoscopic model to identify cancer patients with 
UGIB who may need hemostatic therapy. 

MATERIALS AND METHODS

Study design
This was a single-center, prospective cohort study of con-

secutive patients with cancer admitted to the Cancer Institute 
of the University of São Paulo with overt UGIB. This study 
was approved by the University of São Paulo Review Board 
(July 28, 2014; number: 229/14) and registered in the Clinical 
Trials database (NCT02508883). Written informed consent 
was obtained from each patient included in the study. This 
study protocol conforms to the ethical guidelines of the 1975 
Declaration of Helsinki as reflected in a priori approval by the 
institution’s human research committee.

Inclusion criteria included a confirmed diagnosis of malig-
nant neoplasm of any site (inside or outside of gastrointestinal 
[GI] tract) and clinical evidence of UGIB (hematemesis or 
melena) within 48 h of presentation. Patients with hemato-
chezia due to a proven site of bleeding in the upper GI tract 
were also included. Exclusion criteria were as follows: age <18 
years, suspicion or confirmation of pregnancy, no evidence of 
malignant neoplasm after curative surgery or oncologic ther-
apy, refusal to provide data for the study, incomplete data, and 
being lost to follow up.

Treatment protocol
Hemotransfusion was recommended by the attending med-

ical staff in patients with serum hemoglobin below 8 g/dL.5 
Esophagogastroduodenoscopy (EGD) was performed to 

confirm the presence of recent or ongoing UGIB after hemo-
dynamic resuscitation. Patients with suspected non-variceal 
bleeding received intravenous proton pump inhibitors before 

the EGD, while those with cirrhosis and variceal UGIB re-
ceived prophylactic antibiotics and terlipressin.4 

UGIB was confirmed if EGD showed a malignant or benign 
lesion with the following bleeding stigmata: active bleeding 
(spurting or oozing), recent hemorrhage (visible vessel or ad-
herent clot), and bright red or “coffee grounds in the stomach. 

Endoscopic hemostasis was performed as follows: banding 
for esophageal varices, cyanoacrylate for gastric varices, and 
combined therapy (injection and hemoclip or thermal meth-
od) for peptic ulcers.4 Patients suffering from tumor bleeding 
not deemed treatable with endoscopy were referred for radi-
ation therapy, angiographic embolization, or surgery. When 
performed, endoscopic hemostasis for tumoral bleeding was 
realized with either coagulation or clips, associated or not with 
injection.1,11

Rebleeding was defined as a new episode of hemorrhage 
after successful initial hemostasis.14 A second attempt at en-
doscopic hemostasis may be performed in the presence of re-
bleeding. When endoscopy failed to control the bleeding, the 
patients were referred for arterial embolization or surgery.1,4,5 

Data collection
The research team collected data on the patients’ medical 

history, laboratory tests, and endoscopy results, which were 
gathered prospectively from the endoscopy database into a 
dedicated registry. The patients were monitored for the per-
tinent outcomes on the 3rd, 7th, and 30th day following initial 
presentation and on the day of discharge if they were admitted 
longer than 30 days. Patients who were discharged early (less 
than 30 days) were contacted via telephone if their medical 
records lacked the required information.

Statistical analysis
Continuous variables were analyzed by nonparametric test 

and student t-test, and categorical variables were analyzed 
with the chi-square test or Fisher’s exact test, depending on the 
number of observations. 

Receiver operating characteristics (ROC) analysis was per-
formed to assess the value of the different scores in predicting 
outcomes. The areas under the ROC curve (AUC) and their 
corresponding 95% confidence intervals (CI) are presented. 
DeLong’s method was used to compare the AUC between 
scores,15 and Youden’s index was utilized to determine optimal 
cut points.16 In addition, logistic regression analysis was used 
to develop a new scoring system. An automated stepwise vari-
able selection method performed on 1,000 bootstrap samples 
was used to determine the final model. A p<0.05 was consid-
ered statistically significant. SAS (version 9.4; The SAS Insti-
tute, Cary, NC, USA) was used for all analyses. 
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RESULTS

From April 2015 to May 2016, 394 consecutive patients were 
assessed, and 259 of them met the inclusion criteria and were 
included in the analysis. Sixteen patients were excluded due to 
the lack of data or being lost to follow-up. In total, 243 patients 
were considered in the final analysis. Additional demographic 
characteristics are listed in Table 1. All included patients un-
derwent an EGD. The median follow-up period was 30 days 

(range 22-30 days). 
Bleeding was endoscopically confirmed in 132 (54.3%) pa-

tients, and the most frequent bleeding sources were: primary 
cancer in 26.5% (35/132), varices in 25.7% (34/132), ulcers in 
22% (29/132), metastasis in 13.6% (18/132), esophagitis in 6% 
(8/132), angioectasias in 3% (4/132), gastroduodenal erosions 
in 1.5% (2/132), and other etiology in 1.7%. In the group with 
upper GI cancers (primary or metastasis) and confirmed 
bleeding on endoscopy, the tumor was the source in 82.9% 
(34/41).

Comparative analysis of scoring systems

A. ICU admission
ICU admission was indicated in 44% (107/243) of cases. 

The AIMS65 score was significantly superior in predicting 
ICU admission compared to the other scores (Table 2). An 
AIMS65 score ≥2 maximized the sensitivity (84.1%) and 
specificity (72.8%). 

A subset analysis of the group with upper GI cancers con-
firmed that the AIMS65 score best predicted the need for ICU 
admission compared to the other scores (Table 2).

B. Blood transfusion
Blood transfusion was indicated in 60.5% (147/243) of the 

patients. The GBS was significantly better in predicting blood 
transfusion compared to the other scores (Table 2), with GBS 
≥12 resulting in the maximal sensitivity (70.7%) and specifici-
ty (80%).

C. Hemostatic therapy
The use of hemostatic therapy was examined separately 

amongst patients with cancer within and outside the GI tract. 
In the cases with primary cancer outside the upper GI tract, 
hemostatic therapy was provided in 40.8% using endoscop-
ic techniques (85.5%), radiation (13%), and angiographic 
embolization (1.5%). In the patients with upper GI cancer, 
hemostatic therapy was provided for 47.3% of patients using 
radiation (71.4%), endoscopic (14.3%), surgical (6%), and an-
giographic (5.7%) techniques. 

The scoring systems showed comparable results as they all 
poorly predicted pre-endoscopic hemostatic therapy (Table 2). 
Similar results were observed in the subset analysis of the cases 
with upper GI cancer and primary cancer outside the upper 
GI tract. 

D. Rebleeding
Overall, the rebleeding rate was 9.9% (24/243), with a medi-

an of 6 days (range 1–25 days) to onset. All the scoring systems 
poorly predicted rebleeding (Table 2).

Table 1. Demographic and Clinical Characteristics

Total (n=243)

Factor Statistics

Age (years) 60.6±13.6

Gender

  Female/Male 71 (29.2)/172 (70.8)

Patient status

  Outpatient 178 (73.3)

  Inpatient 65 (26.7)

Tumor in upper GI tract 106 (43.6)

Cancer stage

  I or II 17 (7.0)

  III 48 (19.8)

  IV 177 (73.1)

History

  Hematemesis 135 (55.6)

  Melena 104 (42.8)

Liver disease 104 (42.8)

Hemoglobin (g/dL) 8.1±2.9

Albumin (g/dL) 2.8±0.75

INR 1.4±0.53

Rebleeding 24 (9.9)

RBC transfusion 147 (60.5)

ICU admission 107 (44.0)

Hemostatic therapy  104 (42.8)

30-day mortality 66 (27.2)

Clinical Rockall score 5 [0–7]

Total Rockall score 7 [0–10]

AIMS65 score 2 [0–5]

Glasgow-Blatchford score 12 [0–20]

Data are presented as mean±SD, number (%), or median [range].
GI, gastrointestinal; ICU, intensive care unit; INR, international 
normalized ratio; RBC, red blood cell; SD, standard deviation.
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Rebleeding was observed in 10.8% (11/102) of cases with 
upper GI cancer and in 9.3% (13/141) of cases with cancer 
outside the GI tract. A similar poor discriminative prediction 
for rebleeding was observed for all the scoring systems in the 
subset analysis of these patient subgroups. 

E. Mortality
The overall 30-day mortality was 27.2% (66/243), and it 

was significantly higher in the cases with confirmed bleeding 
at index EGD compared to the cases with no signal of active 
or recent bleeding during EGD (34.1% vs. 18.9%, respective-
ly; p=0.008). The 30-day mortality rate in the patients with 
confirmed bleeding at index EGD was similar regardless of 
whether the bleeding was caused by a tumor or not (38.1% vs. 
31.9%, respectively; p=0.46).

The AIMS65 was significantly better in predicting in-hos-
pital mortality (Fig. 1), with an AIMS65 score ≥2 leading to 
maximal sensitivity (95.3%) and specificity (63.1%). Analysis 
of the subset of patients with upper GI cancers confirmed that 
AIMS65 was better for in-hospital mortality prediction (Table 
2). Similarly, it was better in predicting UGIB-related in-hos-
pital mortality.

F. Low-risk patients
The GBS was significantly superior in identifying the low-

risk group at admission compared with the other score sys-
tems (Table 2). 

The specificity and sensitivity of GBS were 100% and 5.8%, 
respectively, when the cut-off value for the selection of low-risk 
patients was set at 0. When the cut-off value was set at 2, the 

Table 2. Discriminative Ability of Evaluated Scoring Systems

Outcome by  
scoring system AUC (95% CI) p-value

ICU:

  AIMS65 0.85 (0.80, 0.89) Best performance

  Glasgow-Blatchford 0.79 (0.73, 0.84) 0.04

  Total Rockall 0.71 (0.65, 0.77) <0.001

  Clinical Rockall 0.66 (0.59, 0.72) <0.001

ICU – Upper GI cancer group:

  AIMS65 0.90 (0.85, 0.96) Best performance

  Glasgow-Blatchford 0.76 (0.67, 0.86) 0.04

  Total Rockall 0.69 (0.60, 0.79) <0.001

  Clinical Rockall 0.65 (0.56, 0.75) <0.001

Blood transfusion:

  Glasgow-Blatchford   0.82 (0.77, 0.88) Best performance

  AIMS65 0.76 (0.71, 0.82) 0.04

  Total Rockall 0.73 (0.67, 0.79) 0.005

  Clinical Rockall 0.67 (0.60, 0.74) <0.001

Hemostatic therapy:

  Glasgow-Blatchford 0.67 (0.60, 0.74) ns

  AIMS65 0.64 (0.57, 0.70) ns

  Clinical Rockall 0.57 (0.50, 0.64) ns 

Rebleeding:

  AIMS65 0.60 (0.54, 0.66) ns

  Glasgow-Blatchford 0.61 (0.54, 0.67) ns

  Clinical Rockall 0.62 (0.55, 0.68) ns

  Total Rockall 0.54 (0.47, 0.60) ns

Outcome by  
scoring system AUC (95% CI) p-value

In-hospital mortality – Upper GI cancer group:

  AIMS65 0.86 (0.78, 0.92) Best performance

  Glasgow-Blatchford 0.69 (0.60, 0.78) 0.003

  Total Rockall 0.69 (0.59, 0.78) 0.005

  Clinical Rockall 0.64 (0.54, 0.73) <0.001

UGIB-related in-hospital mortality:

  AIMS65 0.86 (0.81, 0.96) Best performance

  Glasgow-Blatchford 0.77 (0.68, 0.85) 0.049

  Total Rockall 0.76 (0.70, 0.83) 0.012

  Clinical Rockall 0.65 (0.58, 0.73) <0.001

Low-risk group:

  Glasgow-Blatchford 0.92 (0.88, 0.95) Best performance

  AIMS65 0.83 (0.78, 0.88) 0.001

  Clinical Rockall 0.70 (0.64, 0.76) <0.001

New score – hemostatic therapy:

  New score 0.74 (0.67, 0.80) Best performance

  Glasgow-Blatchford 0.67 (0.60, 0.74) 0.027

  AIMS65 0.64 (0.57, 0.70) 0.001

  Clinical Rockall 0.57 (0.50, 0.64) <0.001

AUC, area under the receiver operating characteristic curve; CI, 
confidence interval; GI, gastrointestinal; ICU, intensive care unit; 
ns, non-significant; UGIB, upper gastrointestinal bleeding. 

Table 2. (Continued)
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specificity remained at 100%, while the sensitivity increased 
to 23.5%. The number of patients considered as low-risk in-
creased from 1% to 5% when the cut-off value changed from 
0 to 2, without causing high-risk patients to be discharged in-
correctly (Fig. 2). Comparatively, an AIMS65 of 0 erroneously 
classified 20 high-risk patients who had major adverse events 
after bleeding (rebleeding, hemotransfusion, and/or hemostat-
ic therapy) (Fig. 2), resulting in a sensitivity and specificity of 
89.5% and 53%, respectively. 

G. New scoring system
All demographic and clinical variables were considered for 

inclusion in the new scoring system, which was developed 
using logistic regression analysis. The new scoring system 
considers the presence of a tumor in the upper GI tract; histo-
ry of hematemesis, melena, liver disease; and the hemoglobin 
and international normalized ratio (INR) levels (Fig. 3). In the 
first step (z calculation in Fig. 3), ln is the natural logarithm of 
hemoglobin. This value is then converted into the final score 
(p-value) with a value ranging from 0 to 100 (Fig. 3). When re-
porting, the values presented in the formula were not rounded 
off to remove the impact of the conversion on the 0-100 scale. 

This scoring system had an AUC of 0.74 (CI: 0.67, 0.80) in 
predicting hemostatic therapy at admission, and comparisons 
revealed its significant superiority to the AIMS65, GBS, and 
clinical RS (Table 2 and Fig. 4). 

A sensitivity, specificity, positive predictive value, and nega-
tive predictive value of 21%, 97%, 90%, and 51%, respectively, 
were observed with a score of 78.7 or higher. Therefore, this 

score value may be used to detect early the patients at risk for 
hemostatic therapy. Additionally, a sensitivity, specificity, and 
positive and negative predictive values of 97%, 21%, 59%, and 
85%, respectively, were observed with a score value of 23.5 or 
lower, which may be chosen as a cut-off to forego the need of 
hemostatic therapy (Fig. 5).

Fig. 1. Prediction of in-hospital mortality. The AIMS65 was superior to the 
other scoring systems.
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DISCUSSION

In patients with cancer who present with an acute episode of 
UGIB confirmed via EGD, we have shown that either primary 
cancer or metastasis was the source of bleeding in 40.1% of 
patients. Among patients with a known upper GI cancer, the 
likelihood of tumor bleeding was even higher (83%). These 
findings were in accordance with our previous retrospective 
publication conducted in a different group of patients.1

As cancer patients pose unique challenges when presenting 
with UGIB, an appropriate risk stratification leading to effec-
tive treatment can be life-saving. Our findings revealed that all 
the scoring systems had comparable abilities in prognosticat-
ing all pertinent outcomes of UGIB among cancer patients. 

The superior performance of AIMS65 in predicting ICU 
admission in our study was expected as Robertson et al.17 had 
previously reported its superior accuracy in predicting ICU 
admission among the general population with UGIB com-
pared to the other scoring systems. Our results showed that the 
GBS was significantly better in predicting blood transfusion, 
validating the applicability of previously published findings in 
a general population with UGIB among cancer patients.10,17,18 

Currently, there is no consensus on the optimal endoscopic 
therapy for patients with tumoral bleeding. In our previous 
experience, rebleeding and mortality were similar in patients 

with tumoral GI bleeding, regardless of whether they received 
endoscopic therapy or not.1,11 Patients with uncontrolled tu-
moral bleeding should be referred for inpatient hemostatic 
radiotherapy, angiographic embolization, or surgery.19 The 
Hemospray® (Cook Medical, Bloomington, IN, USA) was 
introduced as a hemostatic powder for endoscopic bleeding 
control in cases of UGIB. Chen et al.20 reported its use in five 
patients with tumoral GI bleeding and found that all experi-
enced immediate bleeding control, and only one case had re-
bleeding. Shin et al.21 also reported immediate bleeding control 
in all patients with the use of the hemostatic powder in a study 
with 41 consecutive patients with tumoral UGIB. Although a 
hemostatic powder seems to be a safe and reliable option for 
hemostasis of tumoral bleeding, it was not available yet in our 
institution during the period of this study.

In a study involving the general population with UGIB, 
Stanley et al.22 showed that GBS predicted more accurately the 
need for endoscopic therapy compared to AIMS65 and the 
clinical RS. In contrast, our findings revealed that all the scores 
had poor discrimination for pre-endoscopic prediction of he-
mostatic therapy among cancer patients. Kim et al.12 reported 
in a study with 357 cases of inoperable gastric cancer that the 
total RS was better than GBS and clinical RS for predicting 
urgent hemostatic therapy from tumor bleeding. However, 
the total RS has limitations in predicting hemostatic therapy 

Fig. 5. The box plot of cancer patients with upper gastrointestinal bleeding 
demonstrated that the patients who needed hemostatic therapy had signifi-
cantly higher scores in the new scoring system compared with those who did 
not require hemostatic therapy (p<0.001). Boxes represent interquartile ranges 
with bars representing minimum to maximum. 

Fig. 4. Comparison of the scores for predicting hemostatic therapy in patients 
with cancer. The predictive accuracy of this newly developed score is signifi-
cantly better than that of the clinical Rockall score (p<0.001), AIMS65 (p=0.001), 
and the Glasgow-Blatchford score (p=0.027).
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because it only can be calculated at the time of diagnostic en-
doscopy. Based on these findings, a score that could select at 
admission the group of patients with cancer and UGIB who 
are more likely to need hemostatic therapy may provide better 
clinical results. Therefore, we created a new scoring system to 
be used at admission using data that are commonly assessed at 
initial evaluation to select the patients with cancer and UGIB 
who are at risk of requiring hemostatic therapy. Our results 
demonstrated that the new scoring system performed signifi-
cantly better than the other scores in predicting hemostatic 
therapy. Although the process of obtaining the score value is 
complex, it contributed to 23.4% of this population of patients 
with cancer and UGIB (12.3% with score >78.7 plus 11.1% 
with score <23.5). 

The poor performances of all the scoring systems in predict-
ing rebleeding observed in our study may point to the relative 
inadequacy of hemostatic procedures in patients with tumor-
al bleeding. The data on predicting rebleeding in a general 
population with UGIB are heterogeneous. Some studies have 
confirmed the poor performance of these score systems, while 
some have reported that GBS and RS performed better.17,18,22 

In contrast with the overall mortality of UGIB in the general 
population of approximately 5–10%, the 30-day mortality of 
cancer patients with UGIB was 34.1%.23 Interestingly, the 30-
day mortality rate was similar between the cases of tumor and 
non-tumor bleeding (38.1% vs. 31.9%, respectively; p=0.46). 
Therefore, a bleeding episode may represent the end stage of 
the malignant disease, regardless of the etiology of the source 
of bleeding. 

Compared to the other scores, the AIMS65 best predicted 
in-hospital mortality. It also best predicted the UGIB-relat-
ed in-hospital mortality and in-hospital mortality in cases 
with upper GI cancers. Comparatively, previous publications 
have already reported the superiority of AIMS65 in predict-
ing in-hospital mortality for the general population with 
UGIB.10,17,24

The low-risk group can safely be treated as an outpatient, 
and in our study, this group was composed of the patients who 
did not receive blood transfusion, hemostatic therapy, and did 
not with present rebleeding or mortality during the 30-day 
follow up. Among the patients with cancer and UGIB, GBS 
was better than the other scores in identifying the low-risk 
group at admission. In addition, the GBS with a cut-off value 
≤2 can increase its sensitivity without affecting its high speci-
ficity. Similarly, Ahn et al.13 demonstrated that the GBS better 
predicted hospital-based interventions in patients with cancer, 
and the score performance was not compromised by the eti-
ology of the bleeding. Similarly, Ahn et al.13 also reported that 
the cut-off ≤2 in GBS had a higher accuracy.

There were limitations to this study. First, this was a sin-

gle-center study, which limited our ability to generalize the 
results to similar populations in other institutions. Second, we 
included a heterogeneous population of cancer patients. How-
ever, stratified analysis in patients with primary cancer within 
and outside the GI tract revealed similar results. Third, there 
was no validation cohort for the new scoring system.

However, our study had its strengths as well. First, we pro-
spectively collected detailed clinical information and hemosta-
sis techniques and outcomes for each patient with a low drop-
out rate (6.2%). Second, the Cancer Institute of the University 
of São Paulo is a 23-floor tertiary teaching hospital with more 
than 700 beds and a high number of referred patients from 
the country, enabling the enrollment of more than 200 cancer 
patients with UGIB over 1 year. 

With the advent of novel oncologic and surgical therapies, 
the overall prognosis of some cancers has improved over the 
years.25 For some patients with cancer, UGIB may represent 
the final event in the natural history of the oncologic condi-
tion. However, for many of them, it may just be an adverse 
event of oncological therapy or disease. In fact, in our cohort, 
the 30-day mortality was around 30%, indicating that the ma-
jority survived. Therefore, a UGIB represents a severe event in 
patients with cancer, and intensive care with dedicated thera-
pies is needed to improve the outcomes.

In conclusion, the AIMS65 better predicted ICU admission 
and in-hospital mortality in cancer patients with UGIB, while 
GBS better predicted blood transfusion and the low-risk group 
who may be safely managed as outpatients. All the scores 
poorly predicted rebleeding and hemostatic therapy. Given 
the lack of score that superiorly and accurately predicted he-
mostatic therapy at admission in cancer patients with UGIB, 
we developed a new scoring system, which had a fair perfor-
mance and was superior to the other scores. Further studies 
are necessary to validate this new scoring system tailored for 
this patient population. 
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