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INTRODUCTION 
Literature data from many recent studies indicate a signifi-
cant increase in the incidence of drug-related gastrointestinal 
tract (GIT) lesions. The topic is of paramount importance 
in clinical practice [1]. Drugs that have adverse effects on 
the GIT include antibiotics, aspirin and other anti-plate-
lets drugs, steroids, anti-hypertensives, and other agents. 
However, most of GIT lesions are associated with the use 
of non-steroidal anti-inflammatory drugs (NSAIDs), pri-
marily during uncontrolled usage. The duration, frequency 
and dosage of NSAID prescriptions are quite diverse and 
physicians across all specialties use them in their daily 
practice, including therapists, pediatricians, cardiologists, 
rheumatologists, but most often – general practitioners – 
family medicine. Worldwide, several million people of all 
ages use NSAIDs daily as prescribed by their doctor [2]. In 
the United States and developed countries of Europe, 70% of 
people older than 65 take NSAIDs at least once a week, and 
34% of them take NSAIDs every day, despite the presence of 
risk factors, the development of undesirable adverse effects, 
in the GIT and cardiovascular system (CVS), kidneys and 
liver [3].Such statistics are mainly explained by the uncon-
trolled use of these drugs which are sold over-the-counter. 
Compared to the usage of NSAIDs when prescribed by a 
doctor, self-prescribed usage occurs 7 times more often. 
Patients often cannot evaluate the potential interactions that 
might occur between NSAIDs and other medication, used 

by the patient to treat other conditions that they might have. 
Unfortunately, such uncontrolled behavior can considered 
as an additional RFs for the development of SEs, such as 
dyspepsia, peptic ulcer formation, bleeding, obstruction, 
and perforation. NSAIDs can damage the GIT from the 
esophagus to the rectum, but the proximal section is about 
6 times more likely to be affected. The most common and 
potentially dangerous SE is the so called NSAID-induced 
gastropathy. This condition manifests with erosive and/or 
ulcerative lesions of the gastroduodenal tract, which are seen 
during endoscopy [4,5] in the form of acute multiple gastric 
erosions and/or ulcers in the absence of local inflammation 
and histological changes [6]. 

THE AIM
The aim was to analyze data from recent studies dedicat-
ed to the use of non-steroidal anti-inflammatory drugs 
(NSAIDs); to evaluate the best clinical practice in the use 
of NSAIDs in order to prevent side effects (SEs) in different 
clinical scenarios; to optimize treatment of patients at risk 
of NSAIDs-related SEs.

MATERIALS AND METHODS 
We identified and reviewed a total of 130 publications 
published between 2006 and 2021.
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REVIEW AND DISCUSSION
The increase in the number of cases and severity of intesti-
nal lesions (NSAID-induced enteropathies and colopathy), 
which are much more difficult to diagnose, is unreasonably 
overlooked. They account for 40% of all NSAID-related 
complications. However, lesions of the GIT mucosa do 
not occur in all patients taking NSAIDs and are often as-
sociated with additional RFs, including: age over 65 year; 
co morbid states (e.g., cardiovascular or kidney disease); 
known history GIT lesions and/or GIT complications; the 
use of high doses of NSAIDs, as well as a combination of 
two or more NSAIDs; concomitant use of low doses of 
aspirin; concomitant use of anticoagulants and glucocor-
ticosteroids; Helicobacter pylori (HP) infection.

According to the recommendation of the American 
College of Gastroenterology (ACG), additional RFs in-
clude: taking NSAIDs on an empty stomach (before eat-
ing); unhealthy lifestyle, which include smoking, abusive 
drinking and concomitant cardiovascular, liver and renal 
diseases [7].

Depending on the presence of several RFs, patients can 
be stratified for the risk of NSAID-induced GIT lesions into 
the following risk groups: high risk (recent complications 
of peptic ulcer disease in the anamnesis, as well as 3 RFs 
or more); moderate risk (1-2 RFs); low risk (no RFs) [8, 9].

It is recommended to avoid or limit the administration of 
NSAIDs to subjects with high cardiovascular risk (CVR), 
on the SCORE scale (≥10%), especially in the presence 
of myocardial infarction (MI), acute coronary syndrome, 
clinically severe coronary heart disease, aortic aneurysm, 
acute cerebrovascular disease, progressive chronic heart 
failure (CHF) and other significant cardiovascular co-
morbidities. Particular caution should be also exercised in 
patients affected by diabetes mellitus (DM) with end-organ 
damage, or other RFs, such as chronic kidney disease, espe-
cially when the glomerular filtration rate <30 ml/min/1,73 
m2(you may have mixed two sentences, revise) [10].The 
results of a multicenter cross-sectional observational study 
of patients with osteoarthritis (OA) conducted in Spain 
showed that among 17,000 patients with OA, 60.3% of 
patients had a high gastrointestinal risk, while 32% had a 
history of cardiovascular events and uncontrolled arterial 
hypertension (AH) was recorded in 22.6%. And despite 
having RFs and contraindications, to more than 50% of 
those patients, NSAIDs were prescribed for analgesia 
[11]. Therefore, the question of safe and effective NSAIDs 
prescription is still relevant, taking into account all RFs 
and comorbidities [12].

The basis for adequate administration of this class of 
drugs is a correct understanding of their action, the mech-
anism of pathogenesis, and the possible development of 
GIT complications. NSAIDs have been shown to inhibit 
prostaglandin (PG) synthesis from arachidonic acid by 
blocking the enzyme cyclooxygenase (COX) [13]. To date, 
two isoforms of COX are known: COX-1, located in the 
cells of various organs, provides their normal function by 
regulating the production of PGs.The isoform COX-2 is 
formed when various inflammatory processes occur in 

the body and provide the synthesis of pro-inflammatory 
PGs. The anti-inflammatory effect of NSAIDs is associated 
with the blockade of COX-2, while the SEs on the GIT, 
kidneys, CVS, liver are mediated by COX-1 inhibition. 
Recently, data of the new isoform COX-3, have emerged, 
whose inhibition leads to a decrease in the content of PG 
E2. Since the latter is found in the cerebral cortex and heart, 
it provides a central antipyretic and analgesic effects [14]. 
The basis of the mechanism of action for all NSAIDs is the 
suppression of both COX-1 and COX-2. The selectivity of 
NSAIDs is usually considered in the context of the pre-
dominant inhibition of COX-2, but the selectivity index 
of COX-2 is defined as the ratio of inhibitory activity of 
COX-1 / COX-2. Thus, a lower selectivity index provides 
more inhibition of COX-2 by NSAIDs. [6, 15].

The basis of the pathological changes in the gastrointes-
tinal tract is the disruption of three levels of protection of 
the mucous membrane (MM): chemical (muco-bicarbon-
ate), cellular, and tissue [16, 17]. The imbalance between 
protective and damaging factors underlies ulcerogenesis 
[18-20]. Several theories aim at explaining the develop-
ment of GIT pathologies. The first of them is vascular, the 
main idea of which is ischemia of the gastric wall as a RF 
of ulceration. According to the peptic theory, pepsin and 
hydrochloric acid (HCl) are the main damaging factors 
affecting the gastric mucosa. (“without acid, there is no 
ulcer”) The inflammatory theory identifies the gastritis as 
a pre-ulcerative condition. Another theory is the so called 
neurovegetative, according to which pathological changes 
of the mucous membrane are secondary to dysfunction 
of the autonomic nervous system. The theory of stress ex-
plains the relationship between the formation of ulcers and 
the production of mucus and its components. In addition 
to these theories, there is evidence supporting the role of 
HP in the pathogenesis of peptic ulcer disease. However, 
most of these theories mainly explain the development 
of gastropathy and do not fully cover the pathogenesis of 
ulcerative lesions of the intestine [21-24].

According to authors Bjarnason I and Takeuchi K, the 
total number of lesions of the distal intestine on the back-
ground of NSAIDs may even exceed the number of cases 
detected in the upper tract [25-26]. To better understand 
the effects of NSAIDs, namely ulcerogenesis, several patho-
genetic mechanisms need to be considered. According 
to the first, the increase in the synthesis of leukotrienes 
and peptide-leukotrienes due to the metabolism of ara-
chidonic acid leads to the development of infiltration of 
the MM by neutrophils [6, 27].

The next mechanism is the activation of lipid oxidation 
and as a consequence the accumulation of free radicals 
in tissues. NSAIDs are thought to disrupt the glutathione 
reduction cycle, which plays an important role in neutral-
izing free radicals [27-29].

The most studied is the third mechanism of damage to 
the intestinal MM, which describes the ability of NSAIDs 
to inhibit the synthesis of nitric oxide (NO), derivatives 
of which (peroxynitrite) have a local altering effect on 
MM [30].
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The mechanisms of development of gastro- and en-
do-colonopathy differ. After all, enteropathy develops not 
only as a result of local NSAIDs effect, but also due to their 
systemic action.Like gastropathy, enteropathies develop 
because of inhibition of COX-1 and COX-2 activity, which 
contributes to tissue damage. The basis of NSAIDs-asso-
ciated enteropathies lies in the cumulative effects on the 
intestine. The above drugs have the ability to be absorbed 
in the ileum and by enterohepatic recirculation to be re-
leased into the duodenum together with bile, which leads 
to even greater damage to the mucous membrane. Damage 
of the intestine occurs due to rupture of the lipid bilayer of 
epithelial cells by separation of oxidative phosphorylation. 
Whereas, in the development of NSAIDs gastropathy the 
critical moment is the adhesion of leukocytes to vascular 
endothelium [22, 31-34].The issue of changing the quanti-
tative and qualitative composition of the microflora against 
the background of the use of NSAIDs deserves special 
attention. Physiologically normal microflora protects the 
MM of the intestine from aggressive factors, and long-
term use of NSAIDs leads to an increase in the content of 
gram-negative bacteria and its detrimental effect, which 
has been confirmed in several studies [22, 31]. Excess 
bacterial growth in the small intestine can lead to sup-
pression of gastric secretion. Moreover, the use of proton 
pump inhibitors (PPIs) can worsen the course of NSAID 
enteropathy [22, 31].

Deepening knowledge and accumulation of clinical data 
on the mechanisms of action of NSAIDs allowed to form a 
working classification and divide all existing NSAIDs into 
four groups (Table I).

To understand, which drugs of this groups, should be 
prescribed, let’s look through the most commonly used 
NSAIDs in Ukraine. We will analise their safety and rates 
of development of most common complications associated 
with their use, taking into account the individual sensitivity 
and comorbidities of the patient.

Acetylsalicylic acid (ASA), as a representative of selective 
COX-1 inhibitors and a drug that is most often used in 
clinical  practice by physicians all around the world and 
particularly in Ukraine. In cardiology, ASA is successfully 
used for secondary prevention of cardiovascular disease 
(CVD), in the form of mono and combination therapy.
The frequency of ASA use, as a representative of NSAIDs, 
forces us to focus on a wide range of SE in the GIT. The 
proximal parts of the GIT are most often affected. Studies 
have shown that the frequency of occurrence of esophageal 

erosions is around 22%, of ulcers – 0.9%, erosions of the 
stomach and / or duodenum – 63.1%, and gastric and / or 
duodenal ulcers – 40% [35, 36 ].

According to Srinivasan A. and De Cruz P. the ulcerogenic 
effect of ASA on the intestine may be greater than on the 
stomach and duodenum. According to current data, the inci-
dence of enteropathy associated with ASA is 50-71%, which 
is due to continuous lifelong use by cardiac patients [37].

In 1986 I. Bjarnason and co-authors published the re-
sults of their study, which studied the effects of NSAIDs, 
including ASA, ibuprofen, and indomethacin on the in-
testine. According to the data obtained, even short-term 
(within 7 days) use of ASA led to a damage of the barrier 
function of the intestine, and long-term to inflammation 
of the small intestine.

Additionally, it was found that the formation of ulcers, 
strictures, bleeding, as well as exacerbation and compli-
cations of inflammatory bowel disease, were caused by 
NSAIDs, in particular ASA [38, 39].

According to the World Health Organization, even short-
term use of prophylactic doses of aspirin or a single loading 
dose can increase the risk of serious GIT complications in 
the form of subepithelial hemorrhages and erosions. This 
, in turn, prompted the search for ways to prevent GIT 
lesions which occur during ASA use. According to the 
CURE study there may be clear linear relationship between 
the dose of this drug and the ulcerogenic effect on the GIT. 
The study results show that the frequency of GIT bleeding 
directly depends on the dose of ASA: at a dose of less than 
100 mg/day, bleeding was observed in 1.2% of patients; at 
a dose of from 100 to 200 mg/day – in 1.7%; and at a dose 
of ASA over 200 mg/day – in 2.5% of patients [40].

Therefore, when conducting long-term antiplatelet 
therapy, the minimum effective dose of ASA is usually 
recommended.

Nowadays, intestinal-soluble forms of ASA are increas-
ingly used, but they are not completely safe, as they can 
affect the MM of the small intestine and lead to the devel-
opment of multiple petechiae, erosions, and ulcers.

The results of the data obtained in the study showed better 
tolerability of ASA in the enteric form but risk of develop-
ment to severe GIT complications was not affected [41].

W. Kubler, H. Dariuss howed that the incidence of com-
plications did not depend on the form of ASA, which was 
accompanied by a higher incidence of GIT bleeding and 
perforation in patients receiving enteric ASA compared 
with the traditional form [42].

Table 1. Classification of nonsteroidal anti-inflammatory drugs depending on their ability in therapeutic doses to selectively block the activity of COX-1 
and COX-2 (J. Frolich, 1997)

Group of drugs Preparations

Selective COX-1 inhibitors Low doses of acetylsalicylic acid

Non-selective COX-1 and COX-2 inhibitors Diclofenac, ibuprofen, piroxicam, indomethacin, naproxenandothers

Selective COX-2 inhibitors Meloxicam, nimesulide

Highlyselective (specific) COX-2 inhibitors Celecoxib, rofecoxib

Note: COX iscyclooxygenase.
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According to Henry D. et al., the pathogenesis of GIT 
complications is based on the systemic action of the drug.
This implies that its enteric form cannot solve the problem 
of GIT complications development at the moment [43].

Therefore, when deciding on the appointment of ASA, 
health professionals need to consider the expected bene-
fits of its prescriptions and assess the risk of hemorrhagic 
complications, in particular from the GIT, because the 
probability of complications in the first month is three 
times higher than regular use. If possible, avoid the simul-
taneous appointment of NSAIDs, glucocorticosteroids, and 
anticoagulants due to the increased risk of bleeding [44-46].

If NSAIDs are needed concomitantly for analgesic 
or antipyretic purposes, paracetamol and/or ibuprofen 
should be preferred. The combination of selective COX-2 
inhibitors with ASA is more justified in terms of GIT MM 
protection, but is not justified in terms of the risk of CVS 
complications and requires additional gastro-protectants.

The most common analgesic taken by patients of all ages 
with and without a prescription is ibuprofen. The drug 
belongs to the group of non-selective inhibitors of COX-1 
and COX-2, despite this, ibuprophen showed the lowest 
risk of NSAID-associated gastropathy, erosions, and ulcers 
of the stomach and duodenum when compared to other 
NSAIDs. For ibuprophen the risk was 1.0, for diclofenac 
it was 2.3, for aspirin – 4.8, for indomethacin – 8.0, for 
piroxicam – 9.0, for ketoprofen – 10.3. [47]. Analysis of the 
data of a cohort of several studies conducted in the United 
States and Canada showed similar results [48].

Ibuprofen is a relatively safe drug only when used in low, 
analgesic doses. Increasing the dose of this drug leads to 
changes in the acidity of gastric juice and the development 
of NSAIDs-related gastropathy and its complications 
[49,50].

Diclofenac has long been considered the “gold standard” 
of non-selective NSAIDs. This drug is one of the most 
studied and frequently used representatives of this group. It 
has a well-defined anti-inflammatory and analgesic effect, 
which is the key to success in patients with degenerative 
and rheumatic diseases. According to the large MELISSA 
study involving more than 9,000 patients with osteoar-
thritis who received meloxicam, 38% were more likely to 
refuse treatment because of its ineffectiveness compared 
with diclofenac (80 of 4635 vs. 48 of 4688; p<0.01) [51]. This 
indicates a better clinical efficacy of diclofenac compared 
to meloxicam. Diclofenac has a lower incidence of gastro-
intestinal damage compared to ibuprofen and naproxen, 
which is associated with predominant COX-2 inhibition. 
The study  data was also confirmed by other popula-
tion-based studies that showed a lower risk of gastroin-
testinal bleeding with diclofenac and ibuprofen compared 
with indomethacin, piroxicam, and ketoprofen. However, 
recent studies have shown that diclofenac is associated with 
an increased risk of MI, drug-induced hepatitis, and acute 
liver failure. This confirms the fact that this drug cannot 
be considered completely safe. All non-selective NSAIDs 
differ in the degree of adverse event (AE) on body systems. 
So it is necessary to use selective COX-2 inhibitors, which 

show a high safety profile, taking into account RFs for the 
development GIT lesions and comorbidities [52].

Nowadays, nimesulide is a widely used selective NSAID 
in Ukraine. Among the advantages of this drug are high 
bioavailability, rapid analgesia, powerful anti-inflammatory 
effect, and low frequency of side effects. Easy tissue perme-
ability and its ability to quickly concentrate in the focus of 
inflammation are associated with its molecule, which has 
alkaline properties [53]. Nimesulide has low interference 
with COX-1, so that its use is associated with a lower risk of 
GIT complications. According to experts of the European 
Society of Cardiology, such as Schmidt M., Lamberts M., 
Olsen A.M., the drug occupies an intermediate position 
between meloxicam and celecoxib [54]. The expressed 
analgesic, anti-inflammatory action of nimesulide in 
various dosage forms allows its use for local and systemic 
inflammation. This has  been confirmed by several studies.

Thus, one meta-analysis showed that among 10,608 
reports describing 16 571AE due to therapy with various 
NSAIDs, nimesulide was twice as likely to cause GIT 
complications than other NSAIDs. The frequency of side 
effect (SE) in patients who participated in the study, was 
10.4% for nimesulide group  for diclofenac – 21.2%, for 
ketoprofen – 21.7%, for piroxicam – 18.6% [55].

Another epidemiological study by J. Laporte et al. an-
alyzed 2,813 cases of GIT bleeding with nimesulide and 
some other NSAIDs. The control group consisted of 7,193 
patients without GIT complications. Nimesulide was found 
to be safer than many other NSAIDs commonly used in 
Europe: the risk of bleeding was 3.2 for nimesulide, 3.7 for 
diclofenac, 5.7 for meloxicam, and 7.2 for rofecoxib [56].

Increasingly attention is focused on the hepatotoxicity 
of NSAIDs, which is quite debatable. Diclofenac sodium 
and aspirin are toxic to the liver. Later there were data 
on idiosyncratic lesions of the liver that occurred after 
taking indomethacin, diclofenac, sulindac. The issue of 
hepatotoxicity of nimesulide is increasingly discussed in 
foreign publications [57-59]. Some Italian scientists have 
conducted studies to assess the hepatotoxicity of various 
NSAIDs, including nimesulide, but the risk of liver damage 
in patients taking nimesulide and other NSAIDs, including 
diclofenac and ibuprofen, was not high [60].

A systematic review of randomized controlled clinical 
trials analyzed the use of various NSAIDs (naproxen, 
ibuprofen, diclofenac, celecoxib, rofecoxib, valdecoxib, 
meloxicam) in patients with osteoarthritis or rheumatoid 
arthritis. Patients that used diclofenac and rofecoxib were 
found to have increased level aminotransferases (3.55% 
and 1.8%, respectively) compared with placebo (0.29%) 
and other NSAIDs (0.43%). The incidence of severe hepatic 
impairment associated with NSAIDs was very rare and 
did not exceed 0.04-0.06% compared with placebo. Drug 
withdrawal due to hepatotoxic reactions was observed 
only in patients taking diclofenac (2.17%), while for other 
NSAIDs it was not statistically significant. Of the 37,671 
hospitalized patients included in the study, only 1 case 
was associated with hepatotoxic effects of NSAIDs, and 
of the 51,942 deaths, only 1 case was associated with liver 
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damage in the background of NSAID treatment; both 
patients used naproxen [61]. Diclofenac and rofecoxib 
had higher aminotransferase elevations than placebo and 
other NSAIDs studied. None of the NSAIDs studied were 
found to increase the incidence of toxic liver damage, 
hospitalizations, or deaths.

According to the Study of Acute Liver Transplant 
(SALT) – a study of NSAIDs-exposed acute liver failure 
in European transplant centers, conducted by EMA, 
which involved 54 transplant centers in Europe, the rate of 
acute liver failure for the most common NSAIDs in these 
countries was: 3.3 cases per 1 million for diclofenac, 5.9 
for nimesulide and 8.2 for ibuprofen [62]. A similar fig-
ure for paracetamol (except in cases of overdose) was 9.8. 
In two more epidemiological studies conducted in Italy, 
researchers Mauro Venegoni, Roberto Da Cas, etc., found 
that the level of all hepatopathies per 100 thousand human 
years for nimesulide was 35.2, for ketoprofen – 25.2, for 
diclofenac – 39.2, ibuprofen – 44.6 [63].

A recent systematic review and meta-analysis of 5 observa-
tional studies in South Korea showed a toxic effect of nimesulide 
on the hepatobiliary system [RR 2.21, 95% CI 1.72–2.83]. 
According to these studies, the incidence of hepatotoxicity was 
significantly higher in patients taking nimesulide compared 
with other NSAIDs. Almost half of the patients receiving nime-
sulide (45.5%) required a liver transplant, or died of fulminant 
liver failure, and a third developed hepatotoxicity within two 
weeks of taking nimesulide. Therefore, recent studies confirm 
that nimesulide, being safer for GIT complications, has an 
increased risk of hepatotoxicity [64].

This issue requires further studies to investigate the effect 
of drug dose and duration of treatment on liver damage.

This prompted the creation of a new group of NSAID 
– coxibs. According to the developers, these are specific 
COX-2 inhibitors. The first of the class of coxibs was 
celecoxib. The peculiarity of these drugs is their higher 
affinity for COX-2 rather than COX-1. It is believed that 
this affinity of coxibs is based on the stereometric structure 
of molecules, which enables  non-competitive blocking of 
the active center of the isoenzyme [31, 34]. At the same 
level, there is a low dose-dependence in contrast to other 
NSAIDs. This specificity of COX-2 inhibitors is of interest 
to practitioners in the context of drug safety. According 
to studies, long-term use of coxibs in rheumatic diseases, 
much less often accompanied by the development of gas-
trointestinal complications [31-34]. However, based on 
the results of the VIGOR study, cardiovascular safety after 
the use of coxibs is questionable. Namely, according to the 
results of 62 studies, which included 94.599 patients, the 
incidence of MI was higher with selective NSAIDs than 
non-selective NSAIDs, but a significant increase in risk 
was observed only when taking rofecoxib. The results of 
the study showed that the incidence of MI with rofecoxib 
was higher compared with the group of patients who took 
naproxen for rheumatoid arthritis (RA). However, at high 
risk of gastrointestinal enteropathy, the use of naproxen in 
combination with PPIs still had higher risk of development 
of GIT complications, compared to coxib monotherapy. 

This drug was developed to ensure gastrointestinal safety, 
prevention of enteropathies, but the increase in cardiovas-
cular events wasn`t taken into account.

The randomized MEDAL clinical trial also showed that 
etoricoxib had a negative effect on blood pressure and had 
almost the same number of cardiovascular complications 
as diclofenac [65]. The Committee for Medicinal Products 
for Human Use (CHMP) and the European Medicines 
Agency (EMEA) has concluded that the use of selective 
COX-2 inhibitors is associated with an increased risk of 
thrombotic heart disease, vascular events, such as heart 
attack and stroke, as well as decompensation of hyper-
tension (AH) and increased blood pressure. Therefore, 
according to EMEA experts, COX-2 inhibitors should not 
be recommended for patients with ischemic heart disease 
who have suffered a stroke or who have been diagnosed 
with peripheral artery disease.

However, inconsistent was the fact that the number of 
serious complications of the proximal and distal GIT on the 
background of taking etoricoxib and diclofenac was equal: 
0.3 and 0.32 and 0.32 and 0.38 per 100 patient-years, re-
spectively [66, 67]. This fact wasa serious surprise, because 
the main advantage of coxibs, which distinguishes them 
from “traditional” NSAIDs, was the reduction of the risk 
of dangerous complications from the GIT.

An important factor influencing the development of 
complications from various organs and systems associated 
with the use of NSAIDs is their timely diagnosis. There 
is no specific diagnosis, but the possibility of complica-
tions from organs and systems, especially in patients at 
risk, encourages us to perform  periodic laboratory tests, 
actively detectin stances HP infection, prescribe fecal 
testing for occult blood and calprotectin detection. The 
main methods of diagnosing lesions of the proximal and 
distal GIT areesophagogastroduodenoscopy (EGDS) and 
colonoscopy. If necessary, it is possible to conduct daily 
esophageal-impedance-pH-monitoring. Examination of 
the small intestine is less availablebecause video capsule 
endoscopy is a more technically complex, expensive, and 
less accessible examination than colonoscopy.

All of the factors stated above compel scientists to focuses 
on the development of new methods of primary preven-
tion of the most common complications caused by taking 
non-steroidal anti-inflammatory drugs. In the presence 
of risks of gastrointestinal complications associated with 
NSAIDs, selective COX-2 inhibitors are preferred. Addi-
tionally, studies have found the best safety profile in both 
coxibs and selective NSAIDs. To prevent the development 
of cardiovascular complications with coxib use, it is possi-
ble to prescribe non-selective NSAIDs with concomitant 
use of gastroprotective agents, primarily proton pump 
inhibitors and/or gastroprotectors.

CONCLUSIONS 
As of today, the problem of NSAID-induced lesions of 
the GIT remain a relevant issue. This is due to the fact 
that the pathogenic mechanisms of this process are still 
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unclear. All the GIT related risk factors should be taken 
into consideration by physicians of all specialties during 
their routine medical practice. The examination of the GIT 
should be performed regularly to prevent complications. 
Uncontrolled, long-lasting, unprescribed NSAID usage 
should draw the attention of doctors, especially in patients 
with comorbid states.

Diclofenac remains “Golden standard” of unselective 
NSAIDs and has shown the lowest rate of GIT side effects, 
when compared to ibuprofen and naproxen.

One of the most prescribed selective NSAID is nime-
sulide. It has a high safety profile, regarding GIT SEs on par 
with meloxicam and celecoxib, but has high hepatotoxicity.

The highest safety profile regarding GIT hemorrhage 
risks was seen in specific COX-2 inhibitors – coxibs. But 
their use was associated with a higher CV risk, so they 
should not be recommended to patients with cardiovas-
cular diseases.

Taking all of this into consideration, timely prevention, 
and diagnosis of NSAID induced damage of the mucous 
membrane of the GIT, as well as rational and individually 
tailored NSAID prescription. The search for safer, less dam-
aging to the GIT, with lower CV risk and a nephron- and 
hepatotoxicity is still ongoing. Until they are developed, if 
the use of NSAIDs is inevitable,  management of patients 
with comorbid states should include additional measures 
to prevent complications.
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