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Abstract

Local production of vasodilating prostaglandins is necessary
to sustain renal perfusion in a number of clinical situations,
such as congestive heart failure, cirrhosis, and renal
insufficiency. Inhibition of these prostaglandins permits
unopposed vasoconstriction to occur when patients with
these illnesses are given nonsteroidal anti-inflammatory
medicines (NSAIDs), putting them at risk for an acute
ischemic insult to the kidney. Acute kidney injury (AKI) and
chronic kidney disease are only two of the many
nephrological problems that can result from using NSAIDs
(CKD). Nonsteroidal  anti-inflammatory  medicines
(NSAIDs) have been shown to increase blood pressure and to
antagonize the blood pressure-lowering action of
antihypertensive therapy, both of which have the potential to
enhance hypertension-related morbidity. Diclofenac was the
drug that caused the most noticeable decrease in COX-2
activity, increase in blood pressure, and decrease in heart rate.
In a complicated way, non-aspirin, non-steroidal anti-
inflammatory medicines (NANSAIDs) can either protect
against or contribute to the development of coronary heart
disease. The cardiovascular effects of all the medicines
studied were unclear, although Naproxen looked the safest.
When compared to lumiracoxib, the findings show that
ibuprofen may increase the incidence of thrombotic and CHF
events in aspirin users with high cardiovascular risk. Before
giving a non-steroidal anti-inflammatory medicine, doctors
should evaluate the patient for cardiovascular risk.
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1. INTRODUCTION

NSAIDs are commonly used to alleviate pain, reduce
inflammation, and lower a high body temperature. Two types
of cyclooxygenases (COX) enzymes, COX-1 and COX-2, are
responsible for the production of prostaglandins and are the
target of their inhibitory effects. Inflammatory, feverish, and
painful prostaglandins are produced by both of them.
However, only COX-1 generates prostaglandins, which
activate platelets and protect the lining of the digestive tract.
Therefore, gastrointestinal and intestinal ulcers and increased
bleed risk are associated with NSAIDs that inhibit both
cyclooxygenase enzymes (COX-1 and COX-2) [1] In this
way, indomethacin, diclofenac, naproxen, Kketorolac,
ketoprofen, and ibuprofen are all non-selective COX
inhibitors, while celecoxib, rofecoxib, valdecoxib, and
etoricoxib are all selective COX-2 inhibitors [2].

The health benefits of non-selective NSAIDs, a chemically
diverse class of compounds used to treat pain and
inflammation, are substantial. However, they may cause
certain unpleasant side effects in the digestive tract and the
cardiovascular system. The therapeutic and harmful effects
of these NSAIDs are achieved through the suppression of
prostanoid  production [3]. Prostanoids, such as
prostaglandins (PG), thromboxane A2 (TXA2), and
prostacyclin (PC) or prostaglandin 12 (PGI12), are specialised
second messengers because they can traverse the cell
membrane into the extracellular space and interact with the
high-affinity G-protein-coupled receptors on the same or
neighbouring cells. They are involved in a wide variety of
pathophysiological processes, including the regulation of the
inflammatory response, the protection of cells in the digestive
tract, blood clotting, and the circulation of blood through the
kidneys [4].
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In order to reduce pain, fever, and inflammation without
negatively impacting the generation of protective PGs by
COX-1, selective NSAIDs target and inhibit just this enzyme.
But they don't have the same anti-platelet properties as
regular NSAIDs. Selective COX-2 inhibitors have a greater
impact on PGI2, which is synthesised in the kidney via the
COX-2 enzyme, than do non-selective NSAIDs. This results
in an imbalance between the effects of PG and PGI2, which
enhances the vasoconstriction effects on the cardiovascular
system [5].

In situations when there is a drop in either the actual or
effective circulatory volume, the vasodilatory PGs function
to increase renal blood flow and, by extension, the glomerular
filtration rate (GFR). PGI2 increases potassium secretion
mostly by promoting renin secretion, while PGE2 also has a
function in controlling salt and water reabsorption. That's
why preventing cyclooxygenase-2 (COX-2) from working
effectively suppresses renin release, while increasing its
production results in more PGE2 and PGI2 [6] [7]. Pain or
discomfort in the stomach, indigestion, nausea, vomiting,
heartburn, disorientation, and diarrhoea are among the most
often reported adverse reactions to NSAIDs. Facial puffiness,
swelling and oedema of the hands and legs, fainting, trouble
breathing, palpitations, and chest tightness are all possible
side effects; however, they are quite uncommon [8].

Anti-inflammatory nonsteroidal drugs (NSAIDs) are still
widely used and can be purchased without a prescription
(OTC). Patients already at high cardiovascular risk may be
more vulnerable to their potential for major cardiovascular
side effects. Based on research by [9]. Non-selective NSAIDs
and selective COX-2 inhibitors can cause varying degrees of
salt and water retention; this is thought to be the mechanism
behind fluid retention, HTN, and HF. Based on the work of
[10].

Some people who use NSAIDs, especially those who already
have high blood pressure (HTN), may have an increase in
their BP. Non-selective NSAIDs such as indomethacin,
diclofenac, naproxen, and piroxicam have been linked to
clinically significant changes in blood pressure, but the exact
nature of these changes is unclear. As reported by [13],
Preliminary research on selective COX-2 inhibitors suggests
that etoricoxib is more likely than celecoxib to raise systolic
blood pressure (SBP) [11][12]. These NSAID-related BP side
effects may be linked to patient characteristics as well as the
dose, duration, and kind of medication [14].
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Antihypertensive drugs such ACE inhibitors, beta (b)
blockers, and diuretics may have their efficacy reduced by the
use of non-selective NSAIDs or selective COX-2 inhibitors,
thus increasing the HTN-related morbidity. The use of
selective COX-2 inhibitors has been linked to an increase in
both systolic and diastolic blood pressure (BP) and an
increased risk of developing hypertension compared to
placebo and non-selective  NSAIDs  [23][18][19].
Unfortunately, comparing the efficacy of selective COX-2
inhibitors to that of non-selective NSAIDs was not possible
due to a lack of observational trials, which may be more
reflective of actual clinical practise. The purpose of this
research was to evaluate the impact on blood pressure (BP)
of the selective COX-2 inhibitor etoricoxib against the non-
selective NSAID diclofenac in hypertensive individuals
[20][21][22].

2. LITERATURE REVIEW

The following studies have been published about the negative
effects of NSAIDs on the function heart and blood vessels:

2.1. Role of NSAIDs in Cardiovascular diseases

Both cyclooxygenase types, COX-1 (whose blockage
contributes to an antiplatelet effect) and COX-2, are inhibited
by NSAIDs, which is how they work to reduce inflammation
(its block has a greater anti-inflammatory, antipyretic and
analgesic effect). Although inhibiting COX-2 may lessen
gastrointestinal toxicity, it has been proven in several trials to
have deleterious effects on heart health. This document's goal
is to analyse the side-effects profile of NSAIDs and, more
particularly, to explore the cardiovascular repercussions of
NSAIDs usage in clinical practise; nevertheless, the
mechanisms of the cardiovascular side effects remain
contentious. According to a study [36][37].

Over the past several years, numerous clinical trials
investigating the efficacy and safety of NSAIDs in CVD have
been conducted. Most studies looked at the effect of NSAID
usage on CVD in people with a history of CVD. Insufficient
research was done on those who had no previous CVD.
Nonselective NSAIDs not only cause hypertension in both
normotensive and hypertensive persons [33][34], but also
counteract the effects of most antihypertensive drugs with the
exception of calcium channel blockers. Patients having a
previous history of atrial fibrillation, heart failure,
myocardial infarction, and other cardiovascular disorders
were at a higher risk for developing these illnesses in the
future [15[16][17].
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2.2.

2.3.

Effects of Diclofenac, Ibuprofen and Naproxen on Heart

The available data on NSAIDs' effects on cardiovascular
health were analysed using a network meta-analysis
approach. All of the large-scale randomised controlled
studies comparing NSAIDs against either other NSAIDs or a
placebo were conducted. Myocardial infarction was the
major endpoint of interest. Stroke, cardiovascular mortality,
and all-cause mortality were secondary results. Patients were
randomly assigned to receive either an NSAID (naproxen,
ibuprofen, diclofenac, etoricoxib, rofecoxib, or placebo) or
no NSAID (placebo). The odds of having a stroke increased
by a factor of 3.36 (95% confidence interval: 1.00 to 11.6)
among those who used ibuprofen compared to those who took
diclofenac (2.86, 1.09 to 8.36). The largest relative risks of
mortality from cardiovascular causes were seen with
etoricoxib (4.07; 1.23 to 15.7) and diclofenac (3.98; 1.48 to
12.5). It appeared that Naproxen had the fewest side effects
[24][25][26].

NSAIDs causing Myocardial Infarction

The complicated effects of NANSAIDSs, or non-aspirin, non-
steroidal anti-inflammatory medicines, can either protect
against or exacerbate coronary heart disease. Studies
comparing the NANSAID rofexocib to naproxen revealed a
significant difference in the risk of acute myocardial
infarction, which was interpreted as a protective effect of
naproxen. To determine the association between naproxen
and the development of coronary heart disease, we conducted
a prospective research. Acute myocardial infarction or death
due to coronary heart disease was the primary outcome of this
investigation. Naproxen and similar NANSAIDs should not
be used for cardio protection since they do not reduce the risk
of developing coronary heart disease. According to a group
of researchers [27].

Naproxen, ibuprofen, and piroxicam users were found to
have no increased risk of MI [relative rates (RRs) of 0.97,
1.07, and 1.06, respectively] in a recent systematic review of
epidemiological studies, while diclofenac and indomethacin
users were found to have statistically significant increased
risks of MI (RRs of 140 and 1.30, respectively
[45][46][47][48][49]. Although these results may have some
biological support, they may also be explained by differences
in how these medications are actually utilised in clinical
settings. There have been rumours that some NSAIDs may be
diverted to a variety of patients [50][51]. However, while
many epidemiological studies have looked at how different
NSAIDs affect the risk of Ml, the consequences of changes
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in how people are exposed to those NSAIDs have received
less attention. Our study set out to determine if there was a
difference in the exposure to and usage of conventional
NSAIDs, and if these factors contributed to a difference in
the risk of myocardial infarction [49].

Long-term low-dose aspirin therapy lowers the incidence of
acute myocardial infarction by roughly 25% and 30%,
respectively, in individuals with and without past
cardiovascular events, according to randomised clinical
studies [38]. Antiplatelet Trialists Collaboration, (2002)
found that primary prevention may take years to show a
benefit, but the effect for secondary prevention appears to be
clinically considerable quickly after commencing treatment.
Aspirin's antithrombotic effect is primarily attributable to the
full and irreversible inactivation of the cyclooxygenase-1
(COX-1) isoenzyme in platelets, which prevents the
production of thromboxane A2, the molecule responsible for
triggering platelet aggregation [39].

Individuals with and without preexisting coronary heart
disease and those taking and not taking aspirin were
compared in a second trial of patients using cyclo-oxygenase-
2 and other NSAIDs in primary care between 2000 and 2004.
This research used a Nested case-control study design.
Myocardial infarction risk appears to be raised with current
usage of rofecoxib, diclofenac, and ibuprofen, even after
controlling for a number of possible confounders, according
to the study's findings [28].

2.4. Role of NSAIDS in vasoconstriction

Myocardial infarction risk may also be affected by using
other non-aspirin NSAIDs, albeit this may not be the case in
all cases. Traditional NSAIDs (tNSAIDs) may lower
cardiovascular risk by lowering inflammation via COX-2
suppression and short-term platelet aggregation via reduced
thromboxane A2 production via partial and reversible
inactivation of COX-1 [40][39]. On the other hand, NSAIDs
might enhance cardiovascular risk by promoting platelet
aggregation and vasoconstriction due to their propensity to
depress vascular prostacyclin production via COX-2
inhibition [39][41][42]. If the prostacyclin-to-thromboxane
A2 haemostatic equilibrium is disturbed, thrombosis may be
favored by selective COX-2 inhibitors (Coxibs), especially
those with a higher COX-2/COX-1 IC50 binding ratio [43].



2.5. NSAIDs Elevate Blood Pressure

Nonsteroidal anti-inflammatory medicines (NSAIDs) have
been the subject of a meta-analysis of randomised trials
looking at their impact on blood pressure. Searches of eight
databases turned up 38 placebo-controlled randomised
studies and 12 randomised trials without placebo (comparing
two or more NSAIDs). Blood pressure was elevated by 6.2
mm Hg (CI, 1.1 to 11.4 mm Hg) when combined with -
blockers, which was larger than the impact of vasodilators
and diuretics combined. Potentially increasing hypertension-
related morbidity is the use of nonsteroidal anti-inflammatory
medicines, which have been shown to raise blood pressure
and counteract the blood pressure-lowering impact of
antihypertensive therapy [7].

2.5.1. Etoricoxib and Diclofenac cause Increase in

Blood Pressure

Etoricoxib, a selective cyclooxygenase-2 inhibitor, was
compared to diclofenac, a nonselective nonsteroidal anti-
inflammatory medicine, for its impact on blood pressure in
hypertensive individuals in a separate trial. The effects of
etoricoxib on the blood pressure of hypertensive individuals
were shown to be much greater than those of diclofenac.
There was no discernible difference between the two
medications with regards to heart rate or renal indicators [35].

Diclofenac is a widely distributed medicine that plays a
significant role in the wastewater treatment water cycle.
Amphipod embryos were negatively impacted by diclofenac
concentrations more than 0.9 g/L, with a higher percentage of
embryos showing signs of poor development and ultimately
dying as a result. As a result, even at a dosage of 0.1 g/L,
diclofenac increased energy expenditure and decreased
tolerance to cardiac stress in rats, and at concentrations close
to 1 g/L, reproductive problems (increased embryonic
mortality) were seen. According to a group of researchers
[28][29][30].

A study examined the effects of different antirheumatic
dosages of diclofenac, celecoxib, and rofecoxib on
cardiovascular parameters (changes in blood pressure and
heart rate) in a group of healthy older volunteers. Only at
steady state was diclofenac able to elicit nearly full COX-2
inhibition over the whole dosing interval, which correlated
with the biggest increase in systolic blood pressure and
decrease in heart rate. Diclofenac was the drug that caused
the most noticeable decrease in COX-2 activity, increase in
blood pressure, and decrease in heart rate [31].
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2.6. Ibuprofen causes cardiovascular disturbance

Ibuprofen and diclofenac, both of which belong to a class of
medications known as non-steroidal anti-inflammatory drugs
(NSAIDs), are widely given across the world and may
represent a threat to aquatic life if they make their way into
water systems. This study's findings provide new information
to our knowledge of the environmental dangers posed by
NSAIDs by revealing unanticipated changes in
cardiovascular function in fish exposed to these drugs at
ambient or somewhat higher than surface water
concentrations [32].

In many nations, people turn to ibuprofen when they need to
reduce pain, inflammation, or fever. With respect to its anti-
inflammatory, analgesic, and antipyretic properties, as well
as its potential side effects, the available evidence regarding
ibuprofen's mechanisms of action is discussed. Various
studies have found an increased risk of cardiovascular (CV)
events; however, this is still less than the hazards associated
with some coxibs and diclofenac. Patients at risk for CV
disorders who use aspirin for prevention of these problems
should exercise caution while taking ibuprofen because of the
chance that it may interfere with the anti-platelet actions of
aspirin, but this impact is likely to be of low grade or
importance. The primary findings from this study of the
safety and efficacy of ibuprofen for paediatric usage are that
it is a useful therapy for both acute pain and fever. As an
antipyretic, it is likely more effective than paracetamol [36].

3. CONCLUSION

The usage of nonsteroidal anti-inflammatory medicines
(NSAIDs), which are routinely prescribed for the treatment
of pain and inflammation, has been linked to an increased risk
of cardiovascular events such heart attacks and strokes.
People who are already at a higher risk are those who are It
is possible to draw the conclusion that over-the-counter pain
relievers and anti-inflammatory medications, often known as
nonsteroidal anti-inflammatory drugs or NSAIDs, have been
associated with an elevated risk of cardiovascular disease and
stroke. People who do not already have cardiovascular
disease, in addition to those who do, are at an elevated risk.
Those who already have preexisting heart issues, on the other
hand, are at a greater risk. Nonsteroidal anti-inflammatory
medicines, sometimes known as NSAIDs, are readily
available without the need for a prescription from a medical
professional. In addition, there are several NSAIDs that
require a prescription from a medical professional.
Celecoxib, ibuprofen, naproxen sodium, and diclofenac
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sodium are all examples of nonsteroidal anti-inflammatory
medicines. Ibuprofen is sold under the brand names Advil
and Motrin IB, and naproxen sodium is sold under the brand
names Aleve and Anaprox DS (Celebrex).

The multifaceted effects of NANSAIDs, often known as non-
aspirin, non-steroidal anti-inflammatory medications, can
either reduce the risk of coronary heart disease or make the
condition worse. When certain people use NSAIDs, they
could have an increase in their blood pressure (BP),
particularly those who already have hypertension and are
therefore regarded to be at the greatest risk for such a negative
impact. It would appear that indomethacin, diclofenac,
naproxen, and piroxicam, which are all examples of non-
selective NSAIDs, each have their own unique impact on
blood pressure. It is best to use a nonsteroidal anti-
inflammatory medication for the shortest length of time
necessary and at the lowest effective dose possible. Because
of this, there is a decreased likelihood of having a heart attack
or a stroke. The vast majority of people are able to take
nonsteroidal anti-inflammatory drugs (NSAIDs) on an
infrequent basis without putting their health in danger.
However, bear in mind that even in the first few weeks of
frequent NSAID use, severe side effects might emerge. This
is something that should be kept in mind. The longer it takes,
the greater the likelihood that something unfavorable will
take place.
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