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NSAIDs, Cox-2 Inhibitors and its Cardiovascular Risk- A Review 
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ABSTRACT  

Nonsteroidal Anti-inflammatory drugs are commonly used to 

treat pain and inflammation by inhibiting the cyclooxygenase-1 

and cyclooxygenase-2 enzyme. This review will provide an 

educational update on the cardiovascular adverse reactions due 

by Cox-2 inhibitors and its pharmacology. The Cox-2 inhibitors 

might have lower risk of gastrointestinal toxicity but have 

increased risk of cardiovascular events like increased blood 

pressure, congestive heart failure and thrombosis. Cox-2 

inhibitors interrupt the balance between thromboxane and 

prostocyclins that results in cardiovascular complications. By 

blocking prostacyclin formation but leaving platelet-derived 

thromboxane A2 generation that increases the thrombotic risk. 

Increased incidence of cardiovascular complications drew 

attention to the potential toxicity of the Cox-2 NSAIDS. 
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INTRODUCTION 

Nonsteroidal anti-inflammatory drugs (NSAIDs) are the most widely prescribed medications 

in the world more than a century because of their efficacy in reducing pain and 

inflammation[1,2]. In addition to their anti-inflammatory property, NSAIDs also have 

antipyretic and analgesic effects. These medications inhibit cyclooxygenases (COXs) 

enzymes including COX-1 and COX-2, which are rate-limiting enzymes for prostaglandins 

synthesis[2]. They also have numerous serious, potentially life threatening adverse drug 

reactions (ADR), because large number of patients are exposed to NSAIDs, their adverse 

effects represent a serious health problem. 

During therapy with NSAIDs, the patient having risk of gastrointestinal, renal toxicity, 

increase in arterial blood pressure (BP) and the risk of heart failure3. Patients with 

cardiovascular disease and who are taking NSAIDs, especially cyclooxygenase-2 (COX-2) 

selective agents, are at greater risk of having an MI, Ischemic cerebrovascular events, or any 

other active athlerosclerotic process[5]. 

Types of NSAIDS 

Traditionally NSAIDs were classified based on their chemical derivatives like salicylic acid, 

acetic acid, enolic acid, anthranilic acid or propionic acid[ 6]. 

Later they are classified according to their mechanism of action which inhibit both 

cyclooxygenase-1 (COX-1) and cyclooxygenase-2 (COX-2) enzymes are known as non-

selective NSAIDS and the drug which targets only the COX-2 pathway are known as COX 2  

selective NSAIDS[7]. 
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TABLE NO. 1: CLASSIFICATION OF NSAIDS [8] 

NON SELECTIVE NSAIDS 

 Diclofenac 

 Diflunisal 

 Etodolac 

 Fenoprofen 

 Flurbiprofen 

 Ibuprofen 

 Indomethacin 

 Ketoprofen 

 Ketorolac 

 Mefenamic acid 

COX 2  SELECTIVE NSAIDS 

 Celecoxib 

 Rofecoxib 

 Valdecoxib 

Mechanism of action 

The main mechanism of action of NSAIDs is the inhibition of the cyclooxygenase enzyme 

(COX). There are two isoforms of cyclooxygenase enzyme, COX-1 is the predominant 

isoform constitutively expressed in the body, and it plays a role in maintaining 

gastrointestinal mucosa lining, kidney function, and platelet aggregation and COX-2 not 

constitutively expressed in the body, and instead, it inducibly expresses during an 

inflammatory response plays a significant role in maintaining renal blood flow[ 9,10,11]. 

Cyclooxygenase-2 enzyme is induced in response to prostaglandins, growth factors and 

cytokines. Endothelial cells, macrophages and vascular smooth muscle cells are the source 

and location of upregulated COX-2[9,12,13]. It converts the arachidonic acid into 

thromboxanes, prostaglandins, and prostacyclins[14]. 

Pharmacology of COX -2 

COX-2 selective inhibitors limit the endothelial cell synthesis of prostacyclin (PGI2) and 

arachidonic acid product that prevent the effects of thromboxane[15]. So increased 

cardiovascular risk associated with COX-2 inhibitors leads to the imbalance between 

thromboxane, prostacyclin and prostanoids production[16,17]. 
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The COX-2 enzyme is responsible for generation of prostacyclin in the endothelium, which 

inhibits platelet aggregation and has vasodilatory and anti-proliferative properties. 

Importantly, there is no COX-2 present in platelets, so inhibiting this enzyme has no effect on 

platelet aggregation [18]. 

Thromboxane A2 (TxA2) is formed by the action of thromboxane synthase in the platelet. It 

has potent vasoconstrictor activity, stimulates platelet aggregation, induces the action of 

vascular smooth muscle cells, and facilitates cholesterol uptakes. Thromboxane A2 binds to a 

G-protein–coupled receptor on platelet membranes, induces a change in the integrin a2b3, 

which interferes the finals steps in platelet activation and results in platelet binding to 

fibrinogen and fibronectin. Contrarily, prostaglandin I2 (PGI2, or prostacyclin) causes 

vasodilation, inhibits vascular smooth muscle cell proliferation, reduces cholesterol uptakes 

and decreases platelet aggregation [16] and might have a role in cardioprotective vasculature in 

the context of ischemia-reperfusion injury [19]. 

Chronic Heart Failure and Hypertension: 

The well-known side-effects of classical NSAIDs, like increase of blood pressure and 

development or worsening of chronic heart failure (CHF), are attributable to sodium and 

water retention in particular. Coxibs share these effects, although with different specificity, 

thus putting elderly patients at increased risk for fluid retention, blood pressure increase, 

and/or exacerbation of heart failure. Indeed, rofecoxib, at higher doses in particular, increases 

blood pressure significantly compared with celecoxib or naproxen [20]. 

This confirms that selective COX-2 inhibition blocks PGI-2 formation without inhibiting 

platelet derived TXA2[21,22]. Thereby increasing, adhesion, aggregation and platelet activation 

with a resultant possibility for thrombosis and ischemic events[23]. 

CONCLUSION 

Chronic use of cox-2 selective inhibitors has been associated with increased cardiovascular 

risk. It seems to be dose and possibly dosing interval dependent. Moreover, that risk may 

vary by a patient’s individual baseline cardiovascular risk. So adequate monitoring for signs 

and symptoms of adverse effects with proper patient education is required to increase patient 

safety during NSAIDs therapy. So the duration of Cox-2 therapy should be limited and only 

the minimal effective dose should be used. Therefore, understanding the potential danger of 
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the use of cyclooxygenase-2 inhibitors in patients who have cardiovascular risk factors is 

essential. 
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