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Abstract
Nonsteroidal antiinflammatory drugs (NSAIDs) are among the most frequently used medicines all over the world. Several
studies emphasized that all NSAIDs may potentially be harmful not only on the gastrointestinal (GI), but also on the cardiovascular (CV) system, as they can increase the blood pressure, the risk of coronary events (angina, myocardial infarction), and
that of stroke, as well as they may deteriorate renal functions. There are substantial unequalities between different compounds,
and the NSAID-induced CV risk does not depend on the ratio of COX-1/COX-2 selectivity. The newly available data of original papers and metaanalyses shed light on further details. Even naproxen which drug was previously considered the less harmful can increase the risk of blood pressure, stroke, an gastrointestinal (GI) complications. It has to be emphasized that the
most important risk of NSAIDs is still the GI hemorrhage. This adverse effect is significantly less for drugs which are more selective for COX-2 than COX-1 enzyme, but other, pleiotropic effects can also beneficially modify the GI as well as the CV
risk. E.g. the aceclofenac was found to be among NSAIDs with the less adverse effects on GI system and is also among those
having the less CV risk.
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Introduction
Nonsteroidal antiinflammatory drugs (NSAID) are among
the most frequently and on long-term used medicines in the
world. Some of them (e.g. diclofenac) are available over the
counter (OTC). Cardiovascular (CV) risk is increasing with
age and so does the prevalence of the so called rheumatic
diseases (rheumatoid arthritis, osteoarthritis etc.), therefore
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the use of NSAIDs are more frequently used in the elderly
patients, sometime without informing their physicians.
Mechanisms of action of NSAIDS involve inhibition of both,
cyclooxygenase-1 and cíclooxygenase-2 (COX-1, COX-2) enzymes. As a consequence, they have antiinflammatory and
pain-releiving acion. Several drugs with different chemical
sructure have been synthesized and got into the clinical practice (aceclofenac, celecoxib, dixlofenac, etoricoxib, ibuprofen,
indometacin, ketoprofen, naproxen, nifluminsav, piroxicam).
These are thought to be more selective for the COX-2 enzyme
are called as „coxibs”, howewer, some of them - such as diclofenac - is more selective for the COX-2 than celecoxib [1].
Therefore the denomination as „coxib” should be questioned.
©The Author(s) 2015. This article is published with open access
under the terms of the Creative Commons Attribution License.
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Risks of NSAIDs was recently summarised [2]. In the following paper I will shortly describe the most important cardiovascular, renal and gastrointestinal side effects of NSIDs.
NSAIDs and CV risk
Those drugs that mostly inhibit COX-2 enzyme do not decrease platelet aggregation, consequently the risk of GI bleeding is relatively small, but they do not decrease CV risk,
rather increase it because of inhibition of synthesis of vasodilatory prostaglandins (PGE-2 and PGI-2) and relative increase in thromboxán A2 (TXA-2). In addition to this,
inhibition of COX-2 enzyme increase CV risk by other mechanisms such as increase of blood presure (BP), decrease of
angiogenesis and destabilisation of atherosclerotic plaques
[3–13]. An interesting new result have been published showing that ibuprofen or naproxen inhibits the antiplatelet effect
of aspirin while meloxicam or etoricoxib have no such an
efect [13]. In the Mini-COREA study celecoxib (daily dose
of 400mg for 3 months) inhibited the decrese in the lumen
of the stent implanted after myocardial infarction (p=0.02)
by 0.09 mm, but the primary end point of the study (reinfarcion + CV death) was increased by 1.6 % [14].
Another study showed that naproxen increased office BP
and ambulatory blood pressure monitoring values in patients
treated by ramipril or valsartan, but not of those patients who
have been treated by the direct renin inhibitor, aliskiren. On
the other hand. acetaminofen inhibited antihypertensive effects of all, ramipril, valsartan or aliskiren treatment [15].

The unwanted vascular effects of classical NSAIDs and
COX-2 inhibitors was summarised in a metaanalysis of 280
randomised, placebo-contrtolled studies including data of
124. 513 patients (68342 patient-years), and 424 studies comparing two NSAIDs including data of 229.296 patients (165.
456 patient-years) leading to the conclusion that coxibs and
diclofenac increased the number of major vacular events by
30% mainly by the increase in major coronary events and
coronary death. Ibuprofen also significantly increased incidents of coronary events but not of major vascular events.
Naproxen did not increase incidents of major vascular events
nor that of vacular death. All NSAIDs and coxibs increased
the risk of developing hear failure [16].
In the prospecive population-based Rotterdam study
analysis of data (standardised to age, gender, CV risk factors – blood presure, body mass index, blood lipids, smoking) of 8423 patients showed that NSAID therapy even for a
short time (2–4 weeks) increased the risk of developing atrial
fibrillation by 76% as compared to data of those who have
not been treated by NSAIDs [17].
NSAIDs and renal risk
It is well known for a long time that NSAIDs may cause renal
damage on long-term administration. In the UK Clinical
Practice Research Datalink data of 487.372 patients treated
by antihypertensive drugs were summarised between the
years of 1997–2008 to reveal the possible renal adverse effects
(hospitalisation for acute kidney failure) of NSAIDs added
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Figure 1. Serious adverse drug reactions (ADR cases/million daily
doses).
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Figure 2. Serious CV adverse drug
reactions (ADR cases/million daily
doses).
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to diuretic (DIU), or to angiotensin convering enzyme inhibitors (ACEI), or to angiotensin II AT-1 receptor antagonists (ARB) or to the combination of ACEI+DIU or to that
of ARB+DIU. NSAIDs added to ACEI, or to ARB did not
have unwanted adverse effects, but added to the combination
of ACEi+DIU or to ARB+DIU it increased risk of acute
renal failure [18]. Editorial of British Medical Journal emphasized that standard deviation of data is large therefore it
is possible that the average values of data may underestimate
the renal risk [19, 20].

Naproxen

NSAIDs and gastrointestinal risk
It is well accepted that the most frequent risk of treatment
with NSAIDs is the increase of gatrointestinal (GI) events
(ulcers, bleeding). A study comparing the risks of GI events
patients treated by different NSAIDs showed, that the highest GI risk was with ketorolac (OR: 24.7), then with indomethacin, ketoprofen , naproxen (OR : 10.0), aspirin (OR:
8.0), rofecoxib (7.3), meloxicam (OR: 5.7), dexketoprofen
(OR: 4.9), diclofenac (OR: 3.3), nimesulid (OR: 3.2), ibupro-
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Figure 3. Serious renal adverse
drug reactions (ADR cases/million
daily doses).
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Figure 4. Serious GI adverse drug
reactions (ADR cases/million daily
doses).
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fen (OR: 3.1), while the smaller risk was with acelofenac (1.4)
and celecoxib (OR: 0.3) [21]. Somewhat similar results were
published in a study where major CV events, heart failure
and GI adverse effects (upper GI event and GI bleeding) were
compared in patients treated by coxibs, or diclofenac, or
ibuprofen or naproxen. Risk of major CV events with coxibs
and diclofenac were higher then with ibuprofen or naproxen,
while the risk of heart failure was not different. All NSAIDs
increased the risk of GI events, the risk of upper GI events
was the lowest with coxibs (OR: 1.81), and diclofenac (OR:
1.89), and higher with ibuprofen (OR: 3.97), and the highest
was with naproxen (OR: 4.22) [22]. A study in Japan including data of patients with diverticulosis colontos the hemorrhagic risk increased with loxoprofen (OR: 5.0), diclofenac
(OR: 3.1), etodolac (OR: 4.9), aspirin (OR: 3.9). The increase
od risk was 23-fold when aspirin + NSAID was used [23].
Although pharmacovigilance studies are not considered
as those with high level evidence, it is interesing to show the
results of a study colleting data of reports of side effects of different NSAIDs betwen the years 2002 to 2006 in France [24].
Conclusions
1. Serious adverse drug reactions were reported less
frequently with aceclofenac, most frequently with diclofenac
and ketoprofen (Figure 1);
2. Cardiovascular adverse dug reactions are not related to the ratio of COX-1 / COX-2 inhibition (Figure 2).
©The Author(s) 2015
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3. Renal adverse drug reactions were reported less frequently with aceclofenac, most frequently with dilofenac andketoprofen (Figure 3);
4. GI adverse drug reactions were less frequently reported with COX-2-selective NSAIDs and with aceclofenac
(a non COX-2 selective drug). Aceclofenac has many
pleiotropic effects not related to the inhibition of COX enzymes. These effects may be gastroprotective (Figure 4).
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