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Proton pump inhibition prevents gastrointestinal bleeding in
ultramarathon runners: a randomised, double blinded,
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Western industrialised countries.! Besides beneficial
effects such as prevention of cardiovascular diseases,
diabetes, and obesity, unintended adverse effects such as
gastrointestinal symptoms, ranging from common diarrhoea
to life threatening gastrointestinal bleeding, have been
described.”™ These symptoms may reflect the severe physical
and psychological stress during long distance running and
may affect athletic performance: abdominal pain at the
wrong moment may make the difference between winning
and losing. However, a specific treatment recommendation
does not exist.**®
In the clinical setting, patients with gastrointestinal ulcer
disease and bleeding have been successfully treated with
histamine H, receptor antagonists for many years.” Recently,
however, proton pump inhibitors have shown superiority
over histamine H, receptor antagonists in these indications."
It has been shown that, in the particular setting of an
ultramarathon, histamine H, receptor antagonists do not
prevent the incidence of gastrointestinal bleeding." '* Proton
pump inhibitors have not been yet evaluated in this setting.
We speculated that a prophylactic regimen of an oral proton
pump inhibitor would decrease the incidence of gastrointest-
inal symptoms, in particular bleeding, in healthy athletes
participating in the Spartathlon ultramarathon. The hypoth-
esis was tested in a randomised, double blinded, placebo
controlled study.

Long distance running is emerging as a popular sport in

METHODS

Study population

All healthy male and female competitors in the Spartathlon
in Greece 2005 were eligible for this open, randomised,
double blinded, placebo controlled study. The study was
approved by the ethics committee of Harokopio University,
Athens and performed according to the Declaration of
Helsinki. Written informed consent was obtained from all
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Background: Ultra-endurance running is emerging as a popular sport in Western industrialised countries.
Gastrointestinal bleeding has been reported to be an adverse effect in these runners.

Obijective: To see if the oral administration of a proton pump inhibitor would reduce the incidence of
gastrointestinal bleeding in an ultramarathon.

Methods: In a randomised, double blinded, placebo controlled study, a prophylactic regimen of three
days of an oral proton pump inhibitor (pantoprazole 20 mg) was tested in healthy athletes participating in
the Spartathlon ultramarathon. The incidence of gastrointestinal bleeding was assessed by a stool guaiac

Results: Results were obtained for 70 healthy volunteers. The data for 20 of 35 runners in the infervention
group and 17 of 35 runners in the placebo group were entered into the final analysis. At the end of the
ultramarathon, two subjects in the intervention group and 12 in the placebo group had positive stool
guaiac tests (risk difference 0.86; 95% confidence interval 0.45 to 0.96; p = 0.001).

Conclusion: A short prophylactic regimen of oral proton pump inhibition can successfully decrease the
incidence of gastrointestinal bleeding in participants in an ultramarathon.

trial participants. Figure 1 gives the exact study time
schedule.

Spartathlon participation criteria

The Spartathlon is one of the most gruelling running events
in the world covering a distance of 246 km (from Athens to
Sparta in Greece), which has be finished within 36 hours.
Since the first International Spartathlon in 1983, runners
from Australia, Japan, Canada, the United States, and Europe
come every year, being attracted by the uniqueness and
difficulty of the race.” To compete, runners have to fulfil at
least one of the following criteria: (a) must have finished a
race of at least 100 km within 10 hours 30 minutes; (») must
have competed previously in the Spartathlon and reached a
check point at 172 km in less than 24 hours 30 minutes; (c)
must have reached the finishing point when competing in
this ultramarathon regardless of the time; (4) must have
competed in an event of more than 260 km and finished the
race regardless of the time.

Exclusion and inclusion criteria

Participants had to fill in a questionnaire before randomisa-
tion to identify possible exclusion criteria: inability to comply
with the study protocol; known allergy to pantoprazole or its
excipients; current intake of any concomitant drugs; current
known gastrointestinal bleeding over a six month period
before the race; self reported history of anal fissures or
haemorrhoids and general haematological disorders such as
anaemia, clotting dysfunction, or hypercoagulability.

Randomisation and data analysis

After written informed consent and negative guaiac stool
results had been obtained, participating athletes were
assigned to the placebo or intervention group using permuted
randomisation blocks of five from a computer generated
randomisation list.
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Figure 1 Time schedule of study. After written informed consent and negative stool guaiac tests had been obtained, participants were randomised to

For logistic reasons and for homogeneity of stress
exposure, the athletes had to finish the race within 36 hours
for their data to be used in the final analysis. The final
analysis was performed as a per protocol analysis.
Continuous data are presented as the median and inter-
quartile range (25th to 75th centile). Discrete data are given
as counts and percentages. A two sided p value below 0.05
was considered significant. Calculations were performed with
SPSS for Windows (version 10.0).

Stool guaiac test

Stool guaiac test kits for occult gastrointestinal bleeding
(Haemdetect) were from BeckhamCoulter Inc, Tuttlingen,
Germany. According to the manufacturer’s instructions and
the study protocol, athletes placed three different represen-
tative stool specimens on the diagnostic site of the test kits
before and after the Spartathlon, in order to obtain reliable
results. Analysis was performed by researchers blinded to the
study protocol. In accordance with the manufacturer, a
distinct blue zone at the diagnostic site in three consecutive
examinations was considered to be a positive result.

Study drug

Pantoprazole disodium tablets (Pantoloc 20 mg) and placebo
tablets of the same size, shape, and colour were provided by
Altana Pharmaceutical Ltd, Vienna, Austria. Neither the
study participants nor the recruiting centre could distinguish
between the proton pump inhibitor and placebo tablets. All
participants were instructed to swallow the tablets without
chewing in the early morning with a glass of natural water.
Enough tablets for three days were handed over to the
participants in coded envelopes with detailed instructions.
The randomisation centre was blinded to the code applied.

Table 1 Basic characteristics of study group and eligible
group
Study group Eligible group
(n=70) (n=232)
Age (years) 42 (37-51) 47 (39-52)
Male sex 65 (93%) 209 (90%)
Drop outs 33 (47%) 125 (54%)
Values in parentheses are interquartile range or percentage.

ﬁ

receive either pantoprazole or placebo for three days. Assessment of efficacy was performed after the ultramarathon.

RESULTS

In total, 232 Spartathlon competitors were eligible for
participation in the study. There was no significant difference
between the whole group of participants and the finally
included study cohort and eligible group (table 1). After
written informed consent and a negative stool guaiac test had
been obtained, 70 athletes were randomised. Table 2 gives
some of their characteristics, and fig 2 is the study flow chart.
Three subjects (two in the placebo group, one in the
intervention group) dropped out of the study after randomi-
sation. In four athletes, a history of gastritis or gastric ulcer
disease was found. Furthermore, current tobacco smoking,
which is considered to be a major risk factor in the
development of gastric mucosal bleeding, was evident in
the same four runners. Two were in the intervention group
and two in the placebo group.

Thirty seven study participants finished the race at the
defined check point for further study participation and
examination according to the study protocol: 20 of 34
runners in the intervention group, 17 of 33 runners in the
placebo group. Two male athletes in the intervention group
and 12 participants (all of them male) in the placebo group
had a positive stool guaiac test (risk difference 0.86; 95%
confidence interval 0.45 to 0.96; p = 0.001). None of the
participants with a positive test needed to be admitted to
hospital, thus the bleeding must be considered a minor event.

DISCUSSION

This is the first study to show that a prophylactic regimen of
oral proton pump inhibition can result in a significant
reduction in the incidence of gastrointestinal bleeding in
healthy volunteers during severe extended sporting activity.

Table 2 Basic characteristics of intervention group and
placebo group

Intervention Placebo

group (n=35) group (n=35)
Age 40 (35-47) 44 (36-49)
Male sex 33 (94%) 32 (91%)
Drop outs 15 (43%) 18 (51%)
History of gastritis 2 (6%) 2 (6%)
Smokers 2 (6%) 2 (6%)

Values in parentheses are inferquartile range or percentage.
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Figure 2 CONSORT diagram showing the flow of participants through
each stage of the study.

The healthy volunteers who received 20 mg pantoprazole
orally for three days were less likely to have a positive stool
guaiac test after competing in an ultramarathon race. None
of the participants reported any adverse effects of the
treatment.

Previous investigations of the beneficial effects of hista-
mine H, receptor antagonists'' '* in the prevention of stress
related mucosal disease during long distance running showed
no improvement in the incidence of gastrointestinal bleeding.
Prospective randomisation was performed in only one
study.” In both these studies, the assessment of efficacy
was based on stool guaiac testing, as in our study.

However, in daily clinical practice, endoscopy is the
optimum method of assessing gastrointestinal bleeding,
providing the exact localisation and description of the
extent.'"" "> The stool guaiac test is a well established screening
tool.”'* In our study setting of healthy volunteers under
severe physical and emotional stress, repeated endoscopy
would not be acceptable; therefore the stool guaiac test is a
more feasible and reasonable method.

Although bleeding lesions anywhere in the gastrointestinal
tract may cause a positive reaction in guaiac based faecal
occult blood tests, upper gastrointestinal lesions are identi-
fied more often than colonic lesions.'*'® There are two reports
on marathon runners with a positive stool guaiac test;
endoscopic examination revealed 90-100% upper gastroin-
testinal bleeding lesions.'” '* However, we cannot definitely
exclude the possibility that athletes from our cohort had
minor upper gastrointestinal bleeding which may have not
been detected by the test.

Clinically important or life threatening bleeding in long
distance runners occurs only rarely, but diffuse superficial
erosions of the gastric mucosa, which are signs of stress
related injury, are commonly observed."”** The extent of
exercise related gastrointestinal symptoms correlates with
the occurrence of such symptoms during non-exercise
periods and depends on age, sex, diet, and years of training.”
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What is already known on this topic

® Gastrointestinal disturbances are common in runners

® Serious bleeding is rare, but minor bleeding is common
and related to gastrointestinal bleeding during non-
exercise periods, higher age, female sex, diet, and
years of training.

What this study adds

® In athletes with increased risk of gastrointestinal
bleeding, the use of prophylactic proton pump
inhibition may be reasonable during heavy and/or
prolonged sports activity

In line with previous reports, in our study both subjects in the
placebo group with a history of gastrointestinal bleeding had
a positive stool guaiac test after the race. In the intervention
group, however, none of the athletes at high risk had a
positive stool guaiac test. We speculate that this finding
indicates that prophylactic proton pump inhibition may be
effective for athletes with increased risk of gastrointestinal
bleeding during heavy and/or prolonged sports activity.

We found the risk difference for bleeding to be 0.86 within
a small 95% confidence interval of 0.45 to 0.96. These
findings are based on a per protocol analysis of 37 out of 232
runners. Most of the runners (162) refused to participate in
this medical study because of lack of interest, anxiety, and
language problems. However, the criteria for entering the
final analysis created a nearly “ideal” study population.
Nevertheless, our results, even though statistically signifi-
cant, ideally need confirmation in different, larger cohorts.

Although intention to treat analysis is considered to be
optimum in randomised controlled trials, our final analysis
was performed per protocol because of the limitations of the
study design.

Conclusion

A three day prophylactic regimen of oral pantoprazole may
decrease the incidence of gastrointestinal bleeding in ultra-
marathon runners.

Clinical implications

Medical practitioners should be aware that gastrointestinal
disturbances are common among runners. Serious bleeding is
rare, but minor bleeding is common and correlates with
gastrointestinal bleeding during non-exercise periods, higher
age, female sex, diet, and years of training. On the basis of
our results, in these groups with increased risk of gastro-
intestinal bleeding, the use of prophylactic proton pump
inhibition may be reasonable during heavy and/or prolonged
sports activity. However, it cannot be recommended for every
athlete.
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The issue of gastrointestinal bleeding in endurance runners is
a well know clinical entity. The causes are multifactorial. The
dilemma is that the extent of bleeding is often minor, one
could say almost physiological, and therefore does it warrant
treatment? The study has been well designed and the
limitations recognised. The potential benefit of a prophylactic
proton pump inhibitor in those with gastrointestinal
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disturbances would be primarily to enhance performance
and modify symptom presentation. On the whole this has
been well illustrated. Clearly the next step would be to scien-
tifically validate an increase in performance time with the
drug’s usage, although I concede that indirect criteria have
been used in this study. The other issue pertains to associated
symptoms. It is very rare that athletes with gastrointestinal
disturbances present with isolated gastrointestinal bleeding.
Often there is associated abdominal distension, vomiting,
diarrhoea, etc. This has been alluded to in the study. It is
therefore important to show whether the effects of the drug
are specific to gastrointestinal bleeding or not.

A Rao
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Gastrointestinal bleeding is a well known consequence of
intense and long duration running and other endurance
events. Upper and lower gastrointestinal sources are impli-
cated. There is probably little clinical implication for this
small quantity blood loss. However, repetitive small quantity
blood loss may contribute to anaemia and subsequent
performance decline. The authors determine a protective
benefit from prophylactic proton pump inhibitor in this
cohort from an extreme endurance event. Extrapolation to
the more common shorter and less intense events remains
speculative. Nonetheless the results of this study support
consideration of the prophylactic use of proton pump
inhibitors by ultradistance athletes.
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This paper shows that administration of proton pump
inhibitors significantly reduces the incidence of exercise
induced gastrointestinal bleeding. The effect of physical
exercise on the gastrointestinal tract is still unclear. This
work sends an important message to medical practitioners, in
particular those who see athletes with gastrointestinal
symptoms.

E Yazaki
Barts and The London School of Medicine and Dentistry, London, UK;
e.yazaki@qmul.ac.uk



