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Questionable Conclusions?

Rachel Perrya, b, Richard Makinsa

To the Editor

I took a great interest in the paper entitled “Lactic Acid Is an 
Independent Predictor of Mortality and Improves the Predictive 
Value of Existing Risk Scores in Patients Presenting With Acute 
Gastrointestinal Bleeding” published in the February edition 
of Gastroenterology Research. As a hospital doctor regularly 
admitting patients presenting with acute gastrointestinal (GI) 
bleeding, I can see significant benefits with regards to triaging 
and managing such patients using lactic acid measurements as 
a predictor of mortality. However, I am concerned about the 
validity of the conclusions that the authors have drawn.

The authors have used venous lactic acid measured within 
24 h of admission to hospital. While the authors acknowl-
edge that there may be some selection bias regarding which 
patients have this measurement completed (and are therefore 
included into the study), I do not feel there is adequate recog-
nition as to what stage of resuscitation the patient has had this 
measurement done. A patient’s lactic acid measured within a 
few minutes of admission is likely to be much greater than 
an equivalent measurement done after 24 h of resuscitation, 
which would create significant bias in the results.

As the authors acknowledge, of the 366 patients admit-
ted with an acute upper or lower GI bleed, only 188 had an 
endoscopy. Of particular note, only 14 of the 30 patients who 
did not survive their inpatient admission had an endoscopy. 
While I appreciate this was a retrospective study and that there 
are many reasons why patients do not proceed to invasive 
investigation, I feel that 51% of patients is too low of value 
without explanation as to why this was the case. Were patients 
who were labelled as having an acute GI bleed on triage later 
considered to have an alternative diagnosis? If so, I question 
whether these patients should be included in the statistical 
analysis. Furthermore, 23.6% of survivors and 14.3% of non-
survivors who did have an endoscopy did not have any stig-
mata of bleeding seen on endoscopy. Although these patients’ 
serum results and clinical picture may be convincing for a GI 
bleed from a source not seen on endoscopy, is it too high a 
proportion of patients to label as having had an acute GI bleed 
and subsequently include in the statistical analysis, without ex-
planation? These points lead me to doubt what proportion of 

the 366 patients did have an acute GI bleed, and therefore the 
evidence for using lactic acid measurements to predict mortal-
ity in this patient population.

Another concern I have is that the authors conclude that 
lactic acid can be used as a predictor of mortality in unselected 
bleeds, yet do not demonstrate that their results are statistically 
significant for both upper and lower GI bleeds independently. 
This is significant given the known greater burden of mortality 
with acute upper GI bleeds compared with acute lower GI bleeds. 
With no indication of what proportion of patients who were non-
survivors had lower GI bleeds, can the authors confidently ex-
trapolate their findings in such a way that has been done?

In conclusion, I believe that there are oversights in the 
methodology of this paper, which would question the conclu-
sion that lactic acid is both an independent predictor of mortal-
ity and improves the predictive value of existing risk scores in 
unselected acute GI bleeds.
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with their point that the value of the lactic acid measured can 
be significantly affected by resuscitation efforts. As such, this 
underscores a limitation of the retrospective study whereby 
lactic acid was not uniformly measured in all patients at any 
specified point during resuscitation effort, nor were there se-
rial measurements in all patients to enable the evaluation of 
the trend and capture the actual peak lactic acid value. De-
spite this and several limitations specified in the manuscript, 
we believe our study complement several other retrospective 
studies [1-7] and collectively should provide an impetus for 
a prospective study. In agreement with Perry and Makins, we 
believe the timing of lactic acid measurement in relation to 
resuscitation should be taken into consideration in any future 
prospective study.

Perry and Makins stated that the rate of endoscopic evalu-
ations in the study, which was about 51%, was “too low” and 
wondered why this was the case. We do believe this rate is 
not low considering the design of the study, epidemiology of 
acute gastrointestinal bleeding and variable clinical course of 
patients after initial presentation to the emergency department 
(ED) with “acute GI bleed”. Our research design was in recog-
nition of an unmet need for validated tools for frontline clini-
cians to risk-stratify patients as they arrive in the ED with GI 
bleeding. Therefore, as part of our research design, our cohort 
included all patients with acute GI bleeding on initial pres-
entation to the ED, regardless of the clinically suspected site 
of upper vs. lower GI bleed or subsequent course of the GI 
bleed (self-limited or sustained). Although we did not ascertain 
which fraction of the cohort had clinically suspected upper GI 
bleed (by reviewing charts), the 51% rate of endoscopic evalu-
ations in our cohort likely reflects the proportion of those with 
suspected upper GI source for their bleeding. This rate mirrors 
the results of the largest population-based study that showed 
upper GI bleeding was responsible for about 51% of hospitali-
zation for GI Bleed or preformation events. Additionally, this 
study demonstrated an impressive decreasing temporal trend 
in upper GI bleed between 1996 and 2005 [8]. Therefore, we 
believe the 51% rate of endoscopy among patients presenting 
to the ED with acute GI bleed is not low, but rather in line 
with the overall epidemiology/prevalence of upper GI bleed-
ing from external studies. To the contrary, taking into account 
the declining trend in upper GI bleed presentation between 
1996 and 2005 [8], our study may suggest a liberal utilization 
of endoscopic evaluation in a contemporary patient population 
presenting with GI bleed, with a projected lower prevalence of 
upper GI bleed than two decades ago.

Perry and Makins also pointed out that the proportion of 
patients found to have “no lesion or stigmata of recent bleed” 
was “too high” (23.6% of survivors and 14.3% non-survivors). 
As one could appreciate, not all endoscopic examinations are 
expected to yield positive or relevant findings, even in the set-
ting of acute GI bleeding. Although the authors did not cite 
a reference as a basis for this question or what is deemed an 
acceptable rate of negative findings, they implicitly raised cru-
cial questions regarding the diagnostic yield of endoscopy in 
contemporary patients evaluated for suspected acute upper GI 
bleed and if there is an acceptable threshold/benchmark for di-
agnostic yield rate.

In a recent meta-analysis of 23 studies comprising a total 

of 53,392 patients, the prevalence of relevant findings on upper 
GI endoscopy was a little more than 50% [9]. There are very 
limited data from large studies on the yield of endoscopy in 
patients with suspected upper GI bleed. A small study compris-
ing of patients with suspected upper GI bleeding (similar to 
ours), negative endoscopic evaluation was observed in 24.6% 
of patients [10]. Even among critically ill patients admitted to 
the intensive care unit who underwent bedside endoscope for 
suspected GI bleed, the diagnostic yield was found to be 82-
85% (i.e. 15-18% endoscopies with no identifiable source) [11, 
12]. In the absence of a defined benchmark for an acceptable 
rate of diagnostic yield, we can only say that the diagnostic 
yield of the endoscopic examinations in our study is within the 
range of current prevailing practices.

One explanation for normal finding in the setting of acute 
GI bleed is possible errors in the clinical impression of the 
site of GI bleeding at an earlier point in the evaluation. As dis-
cussed in our manuscript, we speculated that the limited appli-
cation of existing risk scores, which are specifically developed 
for either upper or lower GI bleed, is due to uncertainties in 
discerning upper vs. lower GI bleed by frontline providers. 
There are no studies to our knowledge that assessed the degree 
of correlation between initial clinicians’ impression of the sites 
of bleeding and the confirmed sites of bleeding after complete 
evaluation. The prospective study by Laine and Shah reinforc-
es this uncertainty in clinical practice by demonstrating that 
15% of patients who were initially presumed to have lower GI 
bleed were ultimately found to have an upper GI source for 
their bleeding [13].

We thank Perry and Makins for their comments, and we 
cannot agree more with their conclusion that there is not suffi-
cient evidence yet to use lactic acid in clinical decision making 
in patients with an acute GI bleed. Nonetheless, our study was 
overwhelmingly in agreement with several previous observa-
tional retrospective studies [1-7], and we hope there is suffi-
cient momentum for a prospective study to evaluate the value 
of incorporating lactic acid in risk stratification of patients with 
acute GI bleed in such a way that it proves useful for frontline 
care providers.
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