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Abstract
AIM: To evaluate the gastric permeability after both 
acute and chronic use of non-steroidal anti-inflammatory 
drugs (NSAIDs) and to assess the clinical usefulness of 
sucrose test in detecting and following NSAIDs- induced 
gastric damage mainly in asymptomatic patients and the 
efficacy of a single pantoprazole dose in chronic users. 

METHODS: Seventy-one consecutive patients on chronic 
therapy with NSAIDs were enrolled in the study and di-
vided into groups A and B (group A receiving 40 mg pan-
toprazole daily, group B only receiving NSAIDs). Sucrose 
test was performed at baseline and after 2, 4 and 12 wk, 
respectively. The symptoms in the upper gastrointestinal 
tract were recorded.

RESULTS: The patients treated with pantoprazole 
had sucrose excretion under the limit during the entire 
follow-up period. The patients without gastroprotection 
had sucrose excretion above the limit after 2 wk, with an 
increasing trend in the following weeks (P = 0.000). A 
number of patients in this group revealed a significantly 
altered gastric permeability although they were asymp-
tomatic during the follow-up period.

CONCLUSION: Sucrose test can be proposed as a valid 
tool for the clinical evaluation of NSAIDs- induced gastric 
damage in both acute and chronic therapy. This tecnique 
helps to identify patients with clinically silent gastric 
damages. Pantoprazole (40 mg daily) is effective and 

well tolerated in chronic NSAID users.
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INTRODUCTION
Non-steroidal anti-inf lammatory drugs (NSAIDs) 
are largely consumed among the general populations 
worldwide, representing one of  the most prescribed 
drugs[1-6]. The main factor limiting their use is a high rate 
of  adverse events, especially gastrointestinal toxicity[7]. 
Although only a small number of  patients develop 
serious gastrointestinal complications, they represent a 
large number of  patients due to the widespread use of  
NSAIDs[7-9].
    Gastrointestinal toxicity is often clinically silent even 
in high risk groups due to the intrinsic analgesic activity 
of  NSAIDs[10]. Therefore aspecific symptoms such as 
dyspepsia, heartburn, nausea, vomiting or abdominal pain 
are frequently ignored by patients suffering, for example, 
from a chronic pain due to the underlying ostheoarticular 
diseases. 
    A recent meta-analysis indicates that the association 
between use of  NSAIDs and dyspepsia is unclear because 
of  the variability of  the terminology used in literature to 
report GI symptoms[11]. Taking the “strict” definition of  
dyspepsia into account, based solely on epigastric pain-
related symptoms, NSAIDs increase the risk of  dyspepsia 
of  36%, which is useful for creating standard definitions. 
Endoscopy for diagnosis of  NSAIDs- induced upper 
gastrointestinal damage is precise, sensitive and easy to 
perform, but it cannot be proposed as a screening test, 
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especially in asymptomatic patients. Gastrointestinal 
permeability is usually tested to assess the small bowel 
function in many diseases such as coeliac disease and 
inflammatory bowel disease[12,13]. Sucrose test is a simple, 
economic and non-invasive test for the assessment 
of  gastric permeability and correlates with alterations 
detected with histology as previously demonstrated[14]. 
Some authors have proposed sucrose test as an index 
for monitoring hypertensive gastropathy, confirming its 
clinical usefulness. Which is the best strategy in preventing 
NSAIDs-related adverse events in the gastrointestinal tract 
is still controversial[16].
    Many clinical trials have analyzed the efficacy and safety 
of  concurrent administration of  NSAIDs and misoprostol, 
H2 blockers or proton pump inhibitors (PPIs) in reducing 
the occurrence of  serious gastrointestinal events.
    Available data show that PPIs are well tolerated and ef-
fective in preventing and treating non steroideal antinflam-
matory drug-related mucosal lesions of  the gastrointestinal 
tract[17-20]. 
    The aim of  this study was to establish the clinical 
usefulness of  sucrose test in early identification of  both 
acute and chronic gastric mucosal damage irrespective of  
the presence of  any symptoms and to define the efficacy 
of  a single daily PPI administration in protecting gastric 
mucosa in patients requiring long term treatment with 
NSAIDs.

MATERIALS AND METHODS
Patients
Seventy-one consecutive outpatients (38 females, 33 
males, mean age 53 years, range 26-78 years) with 
chronic use of  NSAIDs (ASA, diclofenac, celecoxib) for 
rheumatic diseases (rheumatoid arthritis, ostheoarthritis) 
were enrolled in the study. None of  them consumed 
gastroprotective agents (PPIs, H2 -blockers, misoprostol).
    All patients were asymptomatic at baseline and had no 
previous history of  peptic ulcer, gastroesophageal surgery 
or malignancies.
    Sucrose permeability test (40 mg of  sucrose in 100 
mL of  water) was performed at baseline. The patients 
were divided in group A (31 patients receiving 40 mg 
pantoprazole daily) and group B (40 patients not receiving 
PPI therapy). Sucrose test was repeated 2, 4, and 12 wk 
after follow-up (Figure 1).

    The patients gave their informed consent according to 
the principles of  the Helsinki Declaration. Symptoms were 
recorded according to the presence of  mild dyspepsia 
as previously defined (score 0 = absence; score 1 = mild 
dyspepsia)[11].

Sucrose test 
To evaluate gastric permeability, the subjects were 
requested to ingest 40 g sucrose in 100 mL of  water 
after fasted for 8 h. Urine samples were collected in the 
following 6 h into a container with the addition of  2 mL 
of  20% chlorohexidine to prevent bacterial degradation. 
No food or liquid intake (except a glass of  water) was 
allowed during urine collection. Urine samples were 
refrigerated and taken to the laboratory within 24 h. An 
aliquot was stored at -20℃ for subsequent analysis.
    Sucrose assay was based on its hydrolysation by 
β-fructosidase to glucose and fructose. Glucose was 
measured by the hexokinase method. The concentration of  
the reduced nicotinamide adenine dinucleotide phosphate 
(NADP) was measured at 340 nm. Results were expressed 
as the percentage of  excretion of  the ingested dose of  
sucrose and the normal range was < 0.15% sucrose.

Statistical analysis
Data were reported as mean ± SD. Values of  sucrose 
test at baseline and after 2 and 4 wk in group B were 
evaluated with Wilcoxon signed-rank test. Comparison 
between sucrose test values in groups A and B was made 
with Mann-Whitney test. Statistical Program for Social 
Sciences (SPSS Inc., Chicago, Illinois 60606) was used 
for calculations. P < 0.05 was considered statistically 
significant.

RESULTS
At baseline all the patients showed a mean sucrose value 
of  0.10% ± 0.08%. Two weeks later, all the patients 
underwent an additional sucrose test which showed a 
mean value of  0.13% ± 0.08% in group A and 0.19% ± 
0.06% in group B. At wk 4 sucrose test showed 0.12% ± 0.0 
7% in the pantoprazole group and 0.24% ± 0.07% in the 
other group (P = 0.000). Sucrose test was then repeated 
after 12 wk, showing the mean values of  0.13% ± 0.10% 
in group A and 0.25% ± 0.07% in group B respectively 
(P = 0.000) (Figure 1). At wk 4 the mean value of  sucrose 

Figure 1  Sucrose test 
in patients of the study. 
Group A = pantoprazole 
40 mg and Group B = no 
therapy.
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test decreased in 7 patients of  group A and in 15 patients 
of  group B. At wk 12 the mean value of  sucrose test 
decreased in 3 an additional 3 patients of  group A and 
none of  group B. Forty-six patients (21 in group A and 25 
in group B) completed the follow-up (wk 12). 
    Regarding the consumption of  NSAIDs, the patients 
on ASA therapy and without gastroprotection showed the 
mean sucrose values of  0.10% ± 0.05% at baseline and 
0.17% ± 0.06%, 0.24% ± 0.07%, 0.28% ± 0.06% at 2, 4 
and 12 wk respectively.
    In the patients consuming diclofenac and without 
gastroprotection, the mean sucrose values were 0.08% ± 
0.03% at baseline and 0.24% ± 0.05%, 0.31% ± 0.06% 
and 0.30 ± 0.04% at 2, 4 and 12 wk respectively.
    In the patients consuming celecoxib, the mean sucrose 
values were 0.08% ± 0.04% at baseline and 0.04% ± 0.05%, 
0.17% ± 0.04% and 0.15% ± 0.06% at 2, 4 and 12 wk 
respectively. The patients with no symptoms accounted for 
47.4%, 31.6% and 32.6% after 2, 4 and 12 wk respectively.
    In group B, 37.5%, 32% and 28% of  the patients 
remained asymptomatic after 2, 4 and 12 wk respectively. 
However, their mean sucrose values were 0.13% ± 0.08%, 
0.20% ± 0.06% and 0.21% ± 0.05% during the follow-up 
period.
    The mean sucrose values in patients complaining of  
mild dyspepsia in group B were 0.23% ± 0.04%, 0.25% ± 
0.08% and 0.25% ± 0.07% after 2, 4 and 12 wk (Figure 2).

DISCUSSION
Sucrose test is considered as a useful tool for predicting 
the presence of  clinically significant gastric disease after 
repetitive exposure to NSAIDs. Furthermore, sucrose test 
has been shown to be able to detect the differencies in 
both formulation and dose of  NSAIDs[13].
    NSAIDs reduce secretion of  both bicarbonate and mu-
cus, which are two of  the most important gastric mucosal 
defensive mechanisms. In fact, bicarbonates stimulate cell 
renewal and repair, while mucus that coats over the mu-
cosal lining provides a substrate for rapid restitution proc-
esses[21,22]. NSAIDs-induced damage allows permeation of  
macromolecules such as sucrose through the gastric mu-
cosa.
    We have previously proposed sucrose test together with 
serum pepsinogens as useful non-invasive methods to as-

sess histological damages as they show a good relationship 
with histological findings[14].
    In our study, the patients without PPI therapy showed 
increasing mean values of  sucrose test during the acute 
period (0.19% after 2 wk and 0.24% after 4 wk) compared 
to the 0.10% at baseline with a statistically significant dif-
ference (P = 0.000), suggesting that sucrose test is able 
to detect gastric mucosal damages in acute ingestion of  
NSAIDs.
    The subjects on chronic therapy showed a stable mean 
value of  0.25% after 12 wk, without any statistically signi-
ficant difference (P = 0.39). This can be explained with 
the underlying mechanisms of  NSAIDs-induced gastric 
damage involving both direct irritant action and systemic 
effect due to the inhibition of  cyclooxigenase (COX) ac-
tivity, which represents their main pharmacological effect. 
However, some authors suggest that COX-independent 
effects may be important in inducing mucosal cell apopto-
sis and microvascular perturbation with subsequent acute 
lesions[23].
    Several studies have indicated that acute damage is much 
more widespread than damage observed after several days 
or weeks, indicating that the gastric mucosa has adaptive 
mechanisms that compensate for NSAIDs-induced in-
jury[24]. Although the mechanisms involved in adaptation 
have not been defined yet, they reflect the capacity of  a 
rapid epithelial repair, which in turn epends on restitution 
and cell replication[25].
    In our study, the symptomatic patients showed a urinary 
sucrose excretion above the normal limit, suggesting a 
gastric damage. However, an alteration in gastric perme-
ability was also undetectable by endoscopy, suggesting that 
sucrose test represents the only available method to detect 
“mild to moderate” gastric damages. 
    In our study, a proportion of  patients without gastro-
protection revealed higher mean sucrose excretion than 
normal although they remained completely asymptomatic. 
These patients had a normal sucrose test at baseline and 
after 4 wk, but the excretion increased significantly in the 
following weeks, suggesting that they had mucosal damage. 
These results indicate an important clinical role of  sucrose 
test which can be used to identify gastric mucosal damages 
irrespective of  the presence of  a clinical picture, which is 
often absent in NSAIDs-induced damage.
    Sucrose test could be performed sequentially in high 
risk patients such as chronic users and rheumatic patients, 
and could identify early gastric mucosal damages. 
    The best strategy in preventing NSAIDs-induced dam-
age is still controversial[13-19]. First, gastrointestinal compli-
cations may be avoided by the use of  NSAID analgesics 
when possible. Second, using NSAIDs at their lowest 
effective dose decreases the risk of  complications. Third, 
medical cotherapy could be used in patients with increased 
risk of  complications. Finally, less injurious NSAIDs such 
as COX-2-specific inhibitors should developed to decrease 
the risk of  gastrointestinal events.
    Many studies have demonstrated that PPIs give a good 
protection against both duodenal and gastric ulcers in pa-
tients taking NSAIDs[27,28]. In addition, these drugs are safe 
and better tolerated as co-therapies than H2-antagonists or 
prostaglandin.

Figure 2  Sucrose test in Group B patients accordingly to their symptoms.
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    Some studies have demonstrated a significant benefit of  
pantoprazole in preventing NSAIDs-induced peptic ulcers. 
There are also data regarding the efficacy of  pantoprazole 
in preventing gastric lesions in rheumatic patients receiving 
long term treatment with NSAIDs. It has been reported 
that pantoprazole (40 mg daily) is well tolerated and more 
effective than placebo in preventing peptic ulcer in pa-
tients with rheumatic diseases on prolonged therapy with 
NSAIDs[28-30]. 
    In our study, the patients on pantoprazole therapy 
showed lower mean values of  sucrose test both in acute 
and chronic treatment compared with those without gas-
troprotection, confirming the efficacy of  this drug in pro-
tecting gastric mucosa. The presence of  upper gastrointes-
tinal symptoms was lower in patients receiving pantopra-
zole during the period of  observation. 
    In conclusion, sucrose test can be used in the follow-up 
of  patients on chronic therapy with NSAIDs. In fact, this 
method is non-invasive, well tolerated and inexpensive, and 
can be easily performed sequentially in chronic users of  
NSAIDs. This approach helps identify high risk patients 
that should undergo an upper gastrointestinal endoscopy 
if  economic consideration is taken into account.
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