
Dear Dr. Stanley 

 

Manuscript ID BMJ.2016.033358 entitled "International multicentre prospective study comparing 

risk-scoring systems for patients presenting with upper gastrointestinal bleeding" 

 

 

Thank you for sending us your paper. We sent it for external peer review and discussed it at our 

manuscript committee meeting. We recognise its potential importance and relevance to general 

medical readers, but I am afraid that we have not yet been able to reach a final decision on it 

because several important aspects of the work still need clarifying. 

 

We hope very much that you will be willing and able to revise your paper as explained below in the 

report from the manuscript meeting, so that we will be in a better position to understand your study 

and decide whether the BMJ is the right journal for it. We are looking forward to reading the 

revised version and, we hope, reaching a decision. 

 

 

Georg Roeggla 

groggla@bmj.com 

 

https://mc.manuscriptcentral.com/bmj?URL_MASK=cd4c960d53634a05ac354a2170b97b95 

 

 

**Report from The BMJ’s manuscript committee meeting** 

 

These comments are an attempt to summarise the discussions at the manuscript meeting. They are 

not an exact transcript. 

 

 

Manuscript meeting 15.09.2016  

 

Wim Weber (chair), Rafael Perera (stats), Elizabeth Loder, Georg Roggla, Tiago Villanueva  

 

Decision: Ask for Revision 

 

The committee was interested in the topic of your research. The following concerns were 

mentioned: 

 

• Do any guidelines recommend the use risk scoring systems in the assessment of patients with 

upper gastrointestinal bleeding? 

Yes, several guidelines have recommended the use of risk scoring systems in the assessment of 

patients with upper gastrointestinal (GI) bleeding, including the Consensus recommendations for 

non-variceal upper GI bleeding (2010), the American College of Gastroenterology Guidelines on 

upper GI bleeding (2012), the NICE guidelines on upper GI bleeding (2012) and the European 

Society of Gastrointestinal Endoscopy guidelines (2015). However, optimal thresholds of the scores 

and their clinical utility remain unclear, and robust comparative data for outcomes (in particular for 

the more recently reported AIMS65 and PNED scores) are limited. We have now provided a 
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statement indicating that guidelines have suggested the use of risk scores in our Introduction section 

on page 7, paragraph 2. 

 

 

• It was rather difficult to find reviewers in the gastroenterological community: Is this a hot topic at 

the moment? 

This is an area of great interest to the gastroenterological community. Although recommended by 

guidelines as mentioned above, there remains much uncertainty regarding the clinical utility of the 

available risk scores. Perhaps the area of greatest and most widespread interest around the world at 

present is use of these scoring systems to determine which patients can be discharged from the 

emergency department and managed as outpatients.  

 

• Please explain the clinical relevance of this paper in more detail. 

Upper GI bleeding is an extremely common emergency condition and is the most common 

gastroenterological condition necessitating hospital admission. Determining whether patients 

presenting to the emergency department with upper GI bleeding should be admitted or can be 

managed as outpatients, whether they require admission to higher levels of care (e.g. intensive care 

unit), and whether they are likely to require urgent intervention for bleeding are all key questions 

for emergency physicians, general physicians, surgeons, and gastroenterologists.  This study is the 

largest prospective study on the topic ever performed and provides readers with data for each of the 

available scoring systems for a variety of different outcomes. We believe that a composite endpoint 

of need for transfusion or intervention and death is the most clinically relevant outcome. However, 

if readers are interested in other outcomes, our data also allow the reader to review data related to 

these other outcomes as well.  

 

This paper clarifies that for the composite endpoint of transfusion, intervention, or death, only the 

GBS performs at an acceptable level. More importantly, it provides information on low-risk scores 

to help the reader determine a threshold score at which they may consider discharge from the 

emergency department for outpatient management. Our data suggest a threshold GBS of 1 can be 

used for outpatient care. This is a very important finding, and relevant to clinicians in emergency 

departments, acute medical and acute surgical units, which could lead to improved patient care and 

reduced resource utilization internationally.  In addition, readers can use our data to make their own 

individual decisions regarding an appropriate threshold score, incorporating their own evaluation of 

acceptable risk. Our study also establishes that no existing risk score achieves acceptable 

performance for other specific outcomes such as mortality, or need for endoscopic therapy, after 

presentation with upper GI bleeding. 

 

• This is not completely novel. There is a similar and recent study that you don't cite:   Prospective 

comparison of three risk scoring systems in non-variceal and variceal upper gastrointestinal 

bleeding. J Gastroenterol Hepatol. 2016;31:761-7. Please explain what your paper adds and 

consider citation. 

Assessment and comparisons of risk scoring systems are not novel. A number of studies, including 

the recent one cited, provide such an analysis.  The study above was published after submission of 

our initial manuscript to the BMJ in May 2016. However we agree this study is of interest and as 

suggested, we have cited this (new reference number 30) and added a sentence describing this (in 

the context of another very recent study (new ref. 31) and others already referenced) in the 

Discussion section (page 19, para. 2). Nevertheless the paper noted above is a single centre, 

retrospective study of 424 patients, did not collect data on the PNED score to include this in the 



score comparisons and did not assess all potential outcomes. In contrast, what makes our study 

unique and of greater utility and relevance than most prior studies, is that our study was a 

prospective, multi-national study in over 3000 patients assessing all of the more commonly used 

scoring systems for a variety of different outcomes.  No previous study has prospectively defined 

the characteristics and outcomes to be collected, and then assessed each of the different scoring 

systems for a variety of outcomes in such a large group of patients. Thus, out study would be 

expected to provide more precise and reliable estimates of the scoring systems than prior studies.  

 

Similar to ours, the study mentioned above found that AIMS65 was superior to GBS and FRS at 

predicting mortality, with GBS best at predicting need for transfusion. They had a different 

composite endpoint, which included mortality, haemostatic intervention or rebleeding. For their 

composite endpoint, they found that AIMS65, GBS and FRS were similar and superior to the ARS. 

They did not include transfusion in their composite endpoint, whereas we believe this is very 

important to assess, given the desire to use risk assessment tools in identifying a low-risk cohort 

who may not need hospital based intervention (which would include blood transfusion for upper GI 

bleeding) and may receive outpatient management rather than hospital admission.  

 

 

• Interesting study as it collected prospective data to validate/compare different scores.  However, 

from a statistical point of view there are some relevant issues with both the data and the analyses:  

 

• Some of the data collection either in terms of population selection or outcome collection appear to 

be dependent on some of these scores. This would certainly bias the data potentially in favour of 

those scores used. 

We presume this comment relates to scores incorporating features that closely relate to outcomes eg  

GBS incorporates Haemoglobin, and FRS and PNED incorporate endoscopic findings including 

stigmata of bleeding. It is correct that these can “trigger” an intervention. Also PNED actually 

incorporates rebleeding (as stated in our Results section, page 15, final para. and in Suppl. table 1). 

In addition, AIMS65, ARS, FRS and PNED incorporate patient’s age, which strongly predicts 

death. However the purpose of our study was to compare the existing published risk scores for 

upper GI bleeding in their ability to predict a variety of clinically relevant endpoints (including a 

composite endpoint) that may help guide patient management. 

 

• the analyses comparing AUROCs appear to suggest that these are independent comparisons while 

the data are clearly not independent (same dataset or a subset of same dataset)  

You are correct. The comparisons were based on the method presented by Delong and colleagues 

(new ref. 27). We apologise for the error and the manuscript has been changed accordingly, with a 

reference added for the Delong method (See Methods, page 10, final para.) 

 

 

• related to the above, the missing data that is different depending on the score can also generate 

different biases in favour or against one of the scores  

We agree that the statistical analyses and data description could be clarified and improved.  

We have now clarified in the Methods and Results sections, Tables and Graphs that the 

comparisons between scores were made only using patients in whom all data were available. We 

have also checked all the statistics to ensure that data given for these comparisons reflect this, 

which has resulted in minor changes in the AUROC figures (see Abstract results and the Results 

section AUROC figures). However these minor changes did not affect the P-values for the 



important comparisons, and did not alter any conclusion. To avoid statistical confusion, we have 

also removed a short sentence from Results section (page 14, final para.). 

 

It is correct that there were significantly higher levels of missing values for the FRS and, to a lesser 

degree, AIMS65 than the other scores, which may have had an impact on our findings. The former 

is largely due to many lower risk patients not being endoscoped, therefore not having the endoscopy 

data to complete that score. This is a common situation in clinical practice as described in the prior 

UK audit (already referenced in Discussion section page 18, para.1). However, this also points out a 

major shortcoming of the FRS in that it is only available after the patient undergoes endoscopy, 

which may be up to 24 hours or more after admission. We believe that to be of value to clinicians a 

scoring system has to provide risk stratification soon after presentation. Therefore scores requiring 

endoscopic parameters are less useful, because they don’t allow stratification in the emergency 

department to help decide on discharge with outpatient management vs. admission and, if admitted, 

the level of care. We have now added further discussion of this point to the Discussion section page 

18, para. 1. 

 

The missing values of AIMS65 largely relate to missing serum albumin levels, again which may 

have not been measured in lower risk patients. This will of course result in selection bias that may 

lead to underestimation of the performance of the FRS and AIMS65. Regarding the endpoint need 

for intervention the performance of the AIMS65 may have been underestimated. As suggested by 

reviewer 2, we have performed supplementary analyses, which confirms that patients with missing 

data for the full Rockall score or AIMS65 have significantly lower values of GBS, PNED, and 

ARS. We have enlarged the “missing values” section at the end of the Results section (page 16) 

describing this. Here we also address the comment of reviewer 2 on this issue, by calculating and 

documenting that the GBS, ARS and PNED in those with missing FRS or AIMS65 were lower than 

in those with full data, and the need for intervention or death was lower in the group with missing 

values. However when analysing data from the centre with the lowest missing values for AIMS65 

or FRS (1.9% and 8.3% respectively in Odense, n=539), we confirmed that GBS had a higher 

discriminatory ability to predict intervention or death compared with the other scores (p<0.0001) 

which is consistent with our overall study findings. This is now stated in Results section, page 16, 

final para. 

 

As we also now document in the Results section, “Missing values”, the mortality rates were similar 

in patients with or without missing data on FRS or AIMS65 (7.5% vs. 6.5%; P=0.32; Wilcoxon 

rank-sum test). This combined with the fact that all scores had relatively low AUROCs (AUROC< 

0.80) in the vast majority of centres (including centres with low level of missing data) support our 

conclusion that none of these scores perform adequately for this endpoint. 

In addition to inserting the extra text in the Results section addressing this issue, we have also added 

a new section in the Discussion section (page 18, para. 2) discussing this.  

 

 

• The use of composite measures can be problematic but more problematic is the use of multiple 

outcomes for comparing across scores. As we can see in the figures it is difficult to pinpoint ONE 

score that is good for all outcomes.  

We agree this is rather complex. Our study, similar to others in this area, uses several endpoints to 

compare scores. We believe this is a strength of our study, because it allows the reader to choose 

which outcome they feel is most important (and this may vary) and assess the performance of he 

different scoring systems for this outcome.  We believe that the composite endpoint of transfusion, 



hemostatic intervention, or death is the most clinically useful and relevant outcome, because this 

represents what a clinician wants to know when making the decision about discharge from the 

emergency department or admission. If a patient is very unlikely to need transfusion, to need 

hemostatic intervention, or to die, then most physicians would feel comfortable discharging the 

patient from the emergency department for outpatient management. Another reader might be more 

interested in identifying a group at high risk for needing endoscopic therapy so that such patients 

could be directed to urgent endoscopy. We have now revised our discussion to better explain our 

choice of our individual and composite endpoints with regard to helping clinical decision-making 

(see Discussion section, page 17, para. 2) 

 

 

• This was also highlighted by one of the reviewers. 

 

I regret the editorial process has taken much longer than it usually does.  

 

Your revised paper will go to formal statistical review after submission. 

 

 

First, please revise your paper to respond to all of the comments by the reviewers. Their reports are 

available at the end of this letter, below. Please also respond to the additional comments by the 

committee. 

 

In your response please provide, point by point, your replies to the comments made by the 

reviewers and the editors, explaining how you have dealt with them in the paper. 

 

 

Comments from Reviewers 

 

Reviewer: 1 

 

Recommendation:  

 

Comments: 

Dear editors and authors: 

This is a prospective, multi-centre, multi-country observational study for UGI bleeding. 5 scoring 

systems are evaluated for their accuracy in prediction of different clinical outcomes. The authors 

have made a tremendous work in this study. However, several concerns need to be addressed: 

 

1. Page 9, Methods; Patient management: paragraph 1, line 7:"Following endoscopy, the policy in 

all centres.." How about the policy of timing of endoscopy in all or each site? Please elaborate it 

since early (≤ 24 hours) upper GI endoscopy was recommended by international guidelines. 

As requested, we have added a line clarifying that it was the practice in all centres to endoscope all 

admitted patients <24hrs when possible (see methods section, page 9, paragraph 1) 

 

2. Page 13,Results; Comparison of scores ability to predict outcomes; paragraph 2, line 4: 

“Intervention or death was recorded in 3.4% of 564 patients with GBS≤ 1, compared with 14% of 

the 436 patients with ARS=0 and 25% of the 865 patients with AIMS65=0. According Table 3, the 

accurate percentage for GBS≤ 1, ARS=o and AIMS65=0 was 4.0%, 16.3% and 33.2%, respectively 



It is possible that Reviewer 1 has added the values for number of patients needing transfusions, 

endoscopic-therapy, surgery/embolization, and mortality from table 3 together. However, several 

patients fulfilled more than one of these endpoints. The results stated in the text of the paper are 

correct and we have added a comment at the bottom of table 3 to clarify this. 

 

3. Page 15, Missing values: Please describe clearly the effects of missing data on the results of the 

study and how to manage the missing data, since large numbers of missing values of AIMS 65 

(n=511) and Full Rockall score (n=1000). and sample size calculation of the study is based on 

AIMS65 and Full Rockall score. 

We have addressed the issue regarding missing values as noted above. 

 

In relation to the power calculation: as mentioned previously, there were a high level of missing 

data for FRS and, to a lesser degree AIMS65, because of non-performance of endoscopy and lack of 

measurement of albumin in many low-risk patients respectively. This would tend to skew the 

analysis in particular for the endpoint need for intervention or death, with possible underestimation 

of the performance of the AIMS65. This has been discussed above in further detail and these 

considerations have been added to the manuscript. 

 

For the outcome need for intervention or death, we know from previous data on the discriminative 

abilities of these risk scores (GBS AUROC=0.80 as the hypothesised worst-case value) and 

corresponding AUROC of AIMS65: 0.70 (Palmer et al UEGJ 2014; new reference number 29), that 

only a sample size of around 500 patients is needed for this endpoint to achieve a power of 0.90. So 

there does not seem to be a problem with power on this endpoint, but selection bias could affect our 

findings. As mentioned previously, a subgroup analysis in the centre with lowest level of missing 

values for AIMS65 (1.9% in Odense) however confirmed our primary finding, that GBS has a 

significantly higher discriminative ability to predict need for intervention compared with the other 

risk scores. 

 

For the outcome of mortality, our sample size corresponds to a power of approximately 80% when 

excluding the observations with missing data on FRS or AIMS65. So the power of the present study 

still seems acceptable, but again selection bias may be a problem. Mortality rates were similar 

(7.5% vs. 6.5%; P=0.32; Wilcoxon rank-sum test) between patients with and without missing data 

for FRS or AIMS65 suggesting that selection bias did not affect this endpoint significantly. As 

mentioned previously, the fact that all scores had relatively low AUROCs (AUROC< 0.80) for 

prediction of mortality in the vast majority of centres (including centres with low level of missing 

data) supports our conclusion that none of these scores perform adequately to recommend their use 

to predict mortality. We have added a new paragraph explaining this in the Discussion section (page 

18, final para. & page 19, first para, where we also note that this is the largest prospective study on 

this issue ever performed. 

 

4. Page 23, Table 1: Please add a row for time from admission to performance of endoscopy 

(according supplementary table 3, the data should be available.) 

As requested, we have added in the median (95%CI) time to endoscopy following presentation in 

table 1. 

 

5. Page 23, Table 1: Findings at endoscopy: The listed 4 variables (normal findings, 

gastric/duodenal ulcer, variceal bleeding, upper GI cancer) only account 52% total endoscopic 

findings, what are the other findings? Please illustrate. 



We have given more details regarding endoscopic findings in supplementary table 4. However we 

have now added in the other major endoscopic diagnosis (erosive disease) into table 1. Therefore 

the main endoscopic diagnoses described here now account for 80% of the total findings and we 

agree this change improves the readers understanding of the table.  

 

6. Page 25, Table 3 CNumber (%) of patients dying during admission among patients classified as 

low risk: Please add “or 30-day follow up” after admission since some of low risk patients are 

treated as outpatient. 

We agree this should be changed, and have altered it to “within 30 days from presentation” 

 

Additional Questions: 

Please enter your name: I-Chuan Chen 

 

Job Title: MD,assistant professor 

 

Institution: Chang Gung Memorial Hospital, Chiayi branch 

 

Reimbursement for attending a symposium?: No 

 

A fee for speaking?: No 

 

A fee for organising education?: No 

 

Funds for research?: No 

 

Funds for a member of staff?: No 

 

Fees for consulting?: No 

 

Have you in the past five years been employed by an organisation that may 

in any way gain or lose financially from the publication of this paper?: No 

 

Do you hold any stocks or shares in an organisation that may in any way 

gain or lose financially from the publication of this paper?: No 

 

If you have any competing interests <A HREF='http://www.bmj.com/about-bmj/resources-

authors/forms-policies-and-checklists/declaration-competing-interests'target='_new'> (please see 

BMJ policy) </a>please declare them here:  

 

 

Reviewer: 2 

 

Recommendation:  

 

Comments: 

The article is well conceived and constructed and has several strengths e.g., multicentre, 

international sites, consecutive patient recruitment and a large cohort of patients (> 3000) which add 

weight and credibility to the observations and conclusions drawn. The number of participants 



included in this study is significantly larger than in the majority of similar studies published before, 

most of which have been retrospective analyses at single centres and have not followed patients 

prospectively for a defined time period. The article is well set out and the key pieces of data and 

learning points are clear to the reader. 

 

The article provides further evidence of the clinical benefit of employing a pre-endoscopy decision 

making tool for UGI bleeding at the point of presentation to hospital. In particular it highlights the 

role that clinical decision making tools can offer in terms of facilitating early discharge from 

hospital/avoiding hospital admission and in this regard it is of value to Emergency department and 

assessment unit clinicians who are non-gastroenterologists. This is the key learning point which 

comes through in the article. In the discussion section there is a useful passage debating the pros 

and cons of using a GBS score cut off of ≤1 or ≤2 to identify low risk patients suitable for early 

discharge.  

 

The assessed scoring tools demonstrate a limited ability to robustly predict a range of clinically 

significant outcomes in patients with high risk bleeds eg need for endoscopic intervention, blood 

transfusion or death. This has been a consistent finding in previous studies looking at this area. 

Although the data presented here identified the GBS as the most accurate tool for predicting clinical 

intervention or death this combined endpoint is of limited clinical value in the initial assessment of 

patients with an upper GI bleed (45% of all patients (1348) required hospital intervention or died 

within 30 days; overall 30 day mortality was 6.9% (208)). Whilst the authors do express support for 

the GBS in the abstract conclusions as having “the highest accuracy” at predicting need for hospital 

based- intervention they do emphasise that AUROCS for other (more clinically useful) endpoints 

indicate limited utility of the scoring tools for this purpose and in the concluding paragraph of the 

article it is highlighted that more studies are needed in this area.  

 

Bearing in mind the large amount of data captured here and the experience of the researchers in this 

field, it would be insightful if the authors could offer their opinion regarding the key components of 

a scoring system which they think might create a useful predictive tool for specific clinical 

outcomes and why they believe that the current tools lack robustness in this area? 

 

Considering the above and in order to emphasise the key findings to the non-specialist reader might 

it be worth considering a revision of the order of the key findings in the abstract conclusions? eg  1) 

– GBS ≤1 appears to be the optimum threshold for directing patients to outpatient management. 2) 

AUROCs for scoring tools for clinically defined endpoints (eg rebleeding, need for endoscopic 

intervention, mortality) indicate limited clinical utility in this area. 3) GBS had the highest 

predictive accuracy for predicting need for combined endpoint of any hospital based intervention or 

death. 

 

A recent paper by Robertson in GIE (Robertson M, Majumdar A, Boyapati R et al. Gastrointest 

Endosc. 2016;83:1151-1160. http://dx.doi.org/10.1016/j.gie.2015.10.021) directly compared AIMS 

65, GBS and pre and post endoscopy Rockall scores and reported that AIMS65 compared 

favourably to GBS and pre-endoscopy RS in terms of predicting in-patient mortality (AUROC 0.80 

vs. 0.76 and 0.74 respectively). It also found that AIMS65 was superior to all other scores in terms 

of predicting ICU admission and length of stay. GBS was found to be superior to all other scores in 

predicting need for blood transfusion. In terms of identifying low-risk patients who could avoid 

hospital admission it found that there was 0% in-patient mortality with AIMS65 score 0 and 1.7% 

mortality with a score of 1. Whilst this paper was retrospective and at a single centre and looked at a 

http://dx.doi.org/10.1016/j.gie.2015.10.021


smaller number of patients (approx 400) it might be worth considering referencing this paper and 

discussing the different outcomes reported between the 2.  

As we have noted above, this was published after our submission to BMJ. However we agree this is 

an important paper and have now cited it and commented on it in our updated Discussion section as 

described above.  

 

In the submitted article there are a large number of missing values for AIMS65 score – 511 in all. 

The reason for the large number of missing values is not discussed but I wonder if this represents a 

group of patients with relatively low risk bleeds who were not considered to be unwell enough to 

require an albumin or INR to be checked? (65% pts with complete AIMS65 classifed as high-risk 

compared with 50% with complete GBS and 57% with complete ARS).  If this was the case could 

it potentially lead to an underestimation of the ability of AIMS65 to safely identify low risk bleeds? 

It would be interesting to know the range and average GBS scores split in to patients with or 

without a complete AIMS65 to see if there is any difference between the 2? 

As noted above we have undertaken the suggested supplementary analyses and documented this in 

the results section and new section addressing this in the Discussion section. 

 

There appears to be a typographical error in table 1 – mortality number given as 2087?? I was 

unclear about reported numbers in regards to the following - In the text (page 13 line 15) the results 

report “1348 needed hospital-based intervention or died within 30 days”. In table 1 (page 24 line 

40) the outcome “no need for intervention or death”  1636 is recorded giving a total of 2984 which 

differs from the total number of 3012 study participants and 2868 with complete follow-up.  

This is correct. Mortality should be 208 (7) not 2087 (7). This has been corrected this in the table 

and we apologise for this typographical error. 

 

The reason that the sum of the number of patients needing hospital-based intervention or dying 

(n=1348) and patients surviving without need of intervention (n=1636) is not 3012 is that 28 

patients had missing values for number of received transfusions (n=23), endoscopic therapy (n=20), 

surgery (n=5), or mortality (n=1) and therefore were not included in these statements. These figures 

of missing data are described in Results section, page 16, second para. 

 

 

Overall I think the article is very well presented and offers interest for a non-specialist secondary 

and primary care audience and there are impactful learning points which will influence clinical 

decision making in this important area. 
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Institution: Queen Elizabeth University Hospital, Glasgow 
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A fee for organising education?: No 
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Have you in the past five years been employed by an organisation that may 

in any way gain or lose financially from the publication of this paper?: No 

 

Do you hold any stocks or shares in an organisation that may in any way 

gain or lose financially from the publication of this paper?: No 

 

If you have any competing interests <A HREF='http://www.bmj.com/about-bmj/resources-

authors/forms-policies-and-checklists/declaration-competing-interests'target='_new'> (please see 

BMJ policy) </a>please declare them here:  


