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Abstract  
 

This study was conducted to assess and compare the cardiovascular risk and to explore the 

demography of CV risk of nonselective cyclooxygenase inhibitors (COX-Is) and selective 

COX-2-Is in arthritic patients. In this comparative matched case control study adult arthritic 

patients of either sex taking COX-Is for >1 yr; were included. Arthritic age and sex matched 

individuals with no history of COX-Is treatment were the controls. Patients with history of 

any other disease (e.g. diabetes, hypertension, stroke, IHD etc.) were excluded. Patients 

were grouped into Control, nonselective COX-I and selective COX-2-I groups. The CV risk 

factors like blood pressure, blood sugar level (BSL), lipid profile, BMI (body mass index) 

etc. were assessed and compared; demography of CV risk factors i.e. age, sex, smoking, 

alcohol, heredity was also studied. Qualitative data were analyzed using Chi-square and 

quantitative data were analyzed by student’s‘t’-test. Study clearly revealed that all NSAIDs 

exhibit significant CV risk when taken over a period of time as in arthritis. However 

selective COX 2-Is found to exhibit more CV risk in this regard. Odds ratio (OR) for CV 

risk = 10.3 (95% CI: 1.45, 3.31) and OR for CV risk = 5.2 (95%CI: 1.05, 2.57) for 

nonselective COX-Is. BMI, BSL and lipid profile; the potential CV risk factors, showed 

significant impairment in selective COX 2-Is group; P<0.05, P<0.05 and P<0.01 (HDL), 

P<0.001 (cholesterol), respectively compared to controls and P<0.05 compared to 

nonselective COX-Is. This study portrays the potential CV risk of selective COX 2-Is and 

confirms and re-evaluate the results of earlier studies in this regard. 
 

Keywords: Anti-arthritic agents; BMI; COX-Is; CV risk; Lipid profile.  
 

© 2014 JSR Publications. ISSN: 2070-0237 (Print); 2070-0245 (Online). All rights reserved. 
 

doi: http://dx.doi.org/10.3329/jsr.v6i2.17039             J. Sci. Res. 6 (2), 329-338 (2014) 

 
1. Introduction 
 

Arthritis is the most prevalent disease involving middle age and elderly (50-65yrs) and go 

on increasing in prevalence with age above 65yrs [1]. Millions of elderly people take 

nonsteroidal anti-inflammatory drugs (NSAIDs), selective and nonselective, because of 

their analgesic and anti-inflammatory benefits [2]. However, many questions remain about 
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the cardiovascular (CV) safety of selective cyclooxygenase 2 inhibitors (COX-Is) as well 

as nonselective NSAIDs, particularly in older adults [3]. During the past 2 years, a great 

deal of evaluation has been conducted on the CV effects of NSAIDs. Clinical trial 

databases for these COX-Is have shown variable effects on CV risk factors. There is lots 

of controversy regarding cardiovascular safety of the selective and nonselective COX-

inhibitors.  

Results of the Vioxx Gastrointestinal Outcomes Research (VIGOR) trial have 

suggested an increased risk of CV events in patients taking COX2-Is [4]. Adenomatous 

Polyp Prevention on Vioxx (APPROVe) resulted in withdrawal of rofecoxib from all 

markets voluntarily; Adenoma Prevention with Celecoxib (APC) have showed higher 

cardiovascular risk of celecoxib, at the same time the second study; Prevention of 

Adenomatous Polyps (PreSAP) [5], did not verify these results. Surprisingly, the third 

study Alzheimer Disease and Prevention Trial (ADAPT) proved 50% increase of the risk 

of CV events of naproxen instead of celecoxib [6].Therapeutic Arthritis Research and 

Gastrointestinal Event Trial (TARGET) have showed a three to four-fold reduction in 

ulcer complications in lumiracoxib treated patients compared with non-steroidal anti-

inflammatory drugs without an increase in the rate of serious cardiovascular events [7]. 

Coronary artery bypass graft (CABG No.1 and No.2), several case-control, cohort studies 

and pooled meta-analysis studies have also showed conflicting results [8]. 

On the basis of these findings, rofecoxib, valdecoxib and lumiracoxib have been 

withdrawn from the market worldwide; explanation for the increased CV risk however 

still remained elusive [9-11]. Celecoxib, etoricoxib and parecoxib still available for use 

and lumiracoxib being considered for Food and Drug Administration (FDA) approval and 

cimicoxib in preclinical testing [12]. A recent meta-analysis study of randomized 

controlled trials have showed no significant differences in cardiovascular outcomes 

between lumiracoxib and placebo or between lumiracoxib and other NSAIDs in patients 

with osteoarthritis [13], however, it’s not available in India and banned in several 

countries in 2007-08.  The question of whether COX2-Is having a greater risk than 

nonselective NSAIDs must be answered. 

This study is therefore focused on the effects of the nonselective and selective COX2-

Is on CV risk factors like blood pressure, blood sugar level (BSL), lipid profile, BMI 

(Body mass index) etc. Efforts were also taken to study the demographics of CV risk 

factors (i.e. age, sex, smoking, alcohol, heredity). This study re-evaluates and confirms the 

results of earlier studies in this regard.  

 

2. Materials and Methods   

 

In this comparative matched case control study adult arthritic patients of either sex taking 

COX-Is treatment for >1 yr; were included. Arthritic age and sex matched individuals 
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with no history of COX-Is treatment were the controls. Patients those with history of any 

other disease (e.g. diabetes, hypertension, stroke, IHD etc.) and medical treatment for the 

same were excluded. Initial ECG screening of every patient was done to rule out the 

cardiovascular disease. Patients were divided into Control, nonselective COX-I and 

selective COX 2-I groups (n=30) after getting the protocol approved by institutional ethics 

committee (Ref: SKNMC NO/Ethics/Corr/2011/103).Their CV risk factors i.e. blood 

pressure, BSL, lipid profile, BMI etc. were assessed and compared and demographics of 

CV risk factors (i.e. age, sex, smoking, alcohol, heredity) were also studied. BMI 

calculated by online BMI calculator while, 10 year CV risk was calculated using online 

Framingham’s calculator.  Statistical tests used was Chi-square for qualitative data 

analysis and quantitative data was analyzed by student’s‘t’-test using Vassar-stats 

statistical software package. 

 

3. Results 

 

In this matched case control study we have assessed the effects of NSAIDs on CV risk 

factors in arthritic patients over a period of time (>1yr). The demographic profiles of these 

arthritic patients were also studied and are presented in Table 1. There were 10 males and 

20 females enrolled in each group with mean age 50.7yrs. Subset arthritic patients with 

history of smoking were 13, alcohol consumption 8 and familial CVD 28. Arthritic 

patients with family history of CVD were maximum (15 out of 28) in selective COX 2-Is 

group. Arthritics in nonselective and selective COX 2-Is group received eight different 

NSAIDs (see Fig. 1). Among nonselective NSAIDs, diclofenac sodium was received by 

majority of the patients (23%) followed by aceclofenac (10%) and only 2% were treated 

by indomethacin. In selective COX 2-Is 47% arthritics received etoricoxib and 3% 

received celecoxib.  

 
Table 1. Demographic profile of the arthritic patients. 
 

Characteristics 

(N=30) 

Control Nonselective COX-Is Selective COX2-Is 

Age (mean±SD)  50.7±12.6 50.6±9.8 50.7±12.7 

Sex                                  

 •Male                  

 •Female  

 

10                              

20 

                                                         

10                                                     

20 

                                                                   

10                                                     

20 

Smokers  3 5 5 

Alcoholic  2 2 4 

Family history of CVD  6 7 15 
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Fig. 1. Distribution of Cyclooxygenase inhibitors use in arthritic patients (N = 60). 

 

 

Results of this study clearly revealed that all NSAIDs reason potential CV risk when 

taken over a period of time as in arthritic patients.  However selective COX 2-Is found to 

impart higher CV risk in this regard. BMI, BSL and lipid profile; the potential CV risk 

factors, showed statistically significant impairment in selective COX 2-Is treated group 

arthritic patients; P<0.05, P<0.05 and P<0.01 (HDL), P<0.001(cholesterol) respectively 

compared to controls and P<0.05 compared to nonselective COX-Is group. Triglycerides 

(TGs) were apparently increased in COX 2-Is group but this increase was statistically 

insignificant. No significant effect was observed on systolic and diastolic blood pressure 

(see Table 2, Fig. 2). 

 
Table 2. Effect of cyclooxygenase-2 selective and nonselective NSAIDs on cardiovascular risk 

factors. 
 

Treatment 

groups 
BMI SBP DBP 

Random 

BSL 
HDL TGs Cholesterol 

Control 23.8±3 123.4±10.4 80±7.6 109.7±12.2 51.7±20.2 121.8±65.5 173.6±25 

Nonselective 

COX-Is 
23.8±5.1 124.4±14.3 81±9.2 113±38.9 42.9±11.3* 129.3±45.7 180.6±43.7 

Selective 
COX 2-Is 

26.5±4.8*† 125.2±10.6 81.4±6.9 118.2±14.6* 36.7±17.8**† 147.9±46.9 203.6±35.5***† 

 

N = 30, values are Mean±SD. *P<0.05, **P<0.01, ***P<0.001 compared to control and †P<0.05 compared to 

Nonselective COX-I group. SBP: Systolic blood pressure, DBP: Diastolic blood pressure, HDL: High density 

lipoprotein, TGs: Triglycerides. 
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Fig. 2. Cardiovascular risk of cyclooxygenase-2 selective and nonselective NSAIDs. N=30; 

*P<0.05, **P<0.01, ***P<0.001 compared to control and †P<0.05 compared to nonselective COX-

I group. 

 

 

From the result it also becomes evident that patients in selective COX 2-Is group were 

10.3 times more likely to have CV risk and patients taking non-selective NSAID were 5.2 

times more likely to have CV risk as compared to patients not taking any medicine for 

arthritis. It can also be said that selective COX 2-Is more harmful with OR for CV 

risk=10.3 (95%CI: 1.45, 3.31) and have more CV risk as compared to nonselective COX –

Is with OR for CV risk= 5.2 (95%CI: 1.05, 2.57) (see Table 3). 

 
 

Table 3. Cardiovascular risk of cyclooxygenase-2 selective and nonselective NSAIDs 
 

Outcome Controls                

without drug intake 

Cases with 

selective COX 2-Is 

Cases with                         

nonselective COX–Is 

With CV risk 3 16 11 

Without CV risk 27 14 19 

Total 30 30 30 

OR (95% CI) 10.3  (1.45, 3.31) 5.2  (1.05, 2.57) 

RR 2.47 1.09 

 

N = 30, test used is chi-square. OR: Odds ratio, RR: relative risk and CI: 95% confidence interval. 

 

 

When 10 year CV risk was assessed using Framingham’s calculator; maximum over 

all CV risk percentage was reflected in selective COX 2-Is treated arthritics (see Table 4).  

While significantly higher risk of getting CHD and MI (P<0.05) and apparently high risk 
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of stroke, CVD, CHD death and CVD death (p>0.05) over 10 years was also observed in 

arthritic patients treated with selective COX 2-Is and same was observed in subset 

arthritic patients (see Tables 5 and 6).   

 
 

Table 4. Comparative 10 year CV risk in cyclooxygenase-2 selective and nonselective NSAIDs 

treated arthritic patients.  
 

% 10 year CV Risk           Control Nonselective COX-Is Selective COX 2-Is 

<1% 10 08 08 

1-5% 13 15 12 

5-15% 07 05 05 

15-30% 00 02 03 

>30% 00 00 02 

Total  30 30 30 

 

N=30, values are number of patients with variable percentage CV risk. 

 

 
Table 5. Comparative 10 year risk of CHD, MI, stroke, CVD, CHD death and CVD death in 

arthritic patients. 
 

Drug groups CHD MI Stroke CVD CHD death CVD death 

Control 5.3±1.9 2.1±1.1 1.3±0.9 8.2±3.2 0.8±0.5 1.5±1.1 

Nonselective 

COX-Is 

7.1±2.8 3.5±2 1.4±0.6 10.1±4.1 1.4±1 1.7±1.1 

Selective COX 

2-Is 
12±5.6* 6.5±4.1* 1.9±1.1 14.8±6.9 3.6±3 4.6±3.9 

 

N=30, values are mean±SD. *P<0.05 compared to control. CHD: Coronary heart disease, MI: Myocardial 

infarction, CVD: Cardiovascular disease. 

 

 
Table 6. Comparative 10 year CV risk in subset arthritic patients. 
 

Drug groups Smokers 

(n) 

Alcoholic 

(n) 

Family history of CVD                     

(n) 

Control 8.6%(3) 7.5%(2) 2.3%(6) 

Nonselective COX-Is 9.3%(5) 10%(2) 2.5%(7) 

Selective COX 2-Is 23%(5) 20%(4) 9.6%(15) 
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4. Discussion 

 

Arthritis is the most prevalent disease involving middle age and elderly i.e. 50-65yrs and 

go on increasing in prevalence with age i.e.>65yrs, the incident rate of arthritis is 3 times 

higher in females compared to males [1] .  In this study also Male/Female ratio was found 

to be 1:2 (i.e. 30 men and 60 women) with mean age 50.7yrs, suggestive of high incidence 

rate in middle age women. 

In present study eight different NSAIDs were received by arthritic patients; among 

nonselective COX-Is group 66% patients received diclofenac sodium and aceclofenac (i.e. 

phenylacetic acid derivatives) remaining patients were treated with other nonselective 

NSAIDs. In selective COX 2-Is group 94% patients received etoricoxib while only 6% 

treated with celecoxib. Results of this study revealed that COX 2-Is cause significant 

increase in BMI, BSL and also significant impairment in lipid profile of arthritic patients. 

Nonselective COX-Is also showed impairment in lipid profile of the arthritics but except 

HDL this impairment was statistically insignificant. The effect of selective COX 2-Is on 

these CV risk factors could be attributed to etoricoxib as 94% of patients received 

etoricoxib while in nonselective COX-Is, this effects should be attributed to phenylacetic 

acid derivative with similar properties. 

Presently rofecoxib, valdecoxib and lumiracoxib have been withdrawn from the 

market worldwide on the basis of results of various trials viz. VIGOR, APPROVe and 

TARGET [4, 5, 7]. Conflicting results of several clinical trials about CV safety of 

celecoxib created controversies [5, 6, 14]. Comparatively cardiovascular safety data about 

etoricoxib is scare although few clinical trials stated that etoricoxib exhibit less or 

comparable CV risk to nonselective NSAIDs and did not appear to significantly increase 

the risk for MI and stroke [15-17]. But in our study it has reasoned significant risk for 

CHD and MI (P<0.05) whereas reflected apparent increase in risk of stroke, CVD and 

death due to CHD and CVD which was statistically insignificant compared to controls as 

well as nonselective COX-Is. In nonselective NSAIDs (i.e. diclofenac sodium and 

aceclofenac as mentioned above) also there was apparent increase in risk of CHD, MI and 

CVD compared to controls (P>0.05). Hence though the results of our study confirm that 

selective COX 2-Is exhibit comparable CV risk to nonselective NSAIDs; our study results 

are in disagreement with the earlier studies that states selective COX 2-Is exhibit less CV 

risk and  did not significantly increase the risk for MI and stroke. 

Increased CV risk of selective COX 2-Is is said to be due inhibition of formation of 

the vasodilator PGI2, and leaving TXA2 unopposed, which facilitates vasoconstriction, 

platelet activation, and smooth muscle cell proliferation but, their exact role on lipid 

profile, atherosclerosis and plaque formation is still unclear [18]. Recently molecular 

studies have identified cytochrome p-450(CYP) pathway in arachidonic acid (AA) 

metabolism along with COX and lipooxygenase pathway (LOX). CYP epoxygenases are 

known to metabolize AA to four regioisomeric epoxyeicosatrienoic acids (5, 6-, 8, 9-, 11, 

12-, and 14, 15-EET) and by CYP  -hydroxylases to 20-hydroxyeicosatetraenoic acid 

(20-HETE) [19]. It is potent vasoconstrictor and induces oxidative stress. In clinical 
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studies, it is associated with increased BMI and the metabolic syndrome [20]. COX 

pathway offer cardioprotection due to production of PGI2 by inducible COX 2 and 

blockade of this pathway may ultimately result into unopposed production of 20-HETE 

[19]. This could be the reason for increased BMI and impaired lipid profile in selective 

COX2-Is treated arthritic patients. 

Surprisingly our study revealed significant difference in BSL in selective COX 2-Is 

group compared to controls but, this couldn’t be justified as its LOX pathway that has 

predominant role in insulin release and COX inhibition doesn’t affect this release [21]. 

COX1 and COX2 exert opposite effects on systemic blood pressure and renal function. 

COX2 inhibitors reduce renal medullary blood flow, decrease urine flow, and enhance the 

pressor effect of Angiotensin II. In contrast, the pressor effect of Angiotensin II is blunted 

by COX1 inhibition [22]. Nonselective NSAIDs are said to increase blood pressure by 

nonselective blocking of COX1and 2 while selective NSAIDs by blocking of COX 2; 

hence nonselective NSAIDs are considered more renal toxic. But in our study no 

significant increase was observed in both the groups. 

In this study we have also explored the CV risk in subset arthritic patients i.e. with 

history of smoking, alcohol consumption and familial CVD which otherwise remained 

unexplored in majority of the earlier studies. History of familial CVD has positive 

correlation with CV risk as stated in earlier few studies[3, 4, 6]; our study results reflected 

higher CV risk in selective COX2-Is group (9.6%). This high CV risk could be due to 

maximum number of arthritics (15 out of 28) with familial CVD were there in COX2-Is 

group, which confirms this positive correlation. 

Smoking is one of the most important CV risk factors for the development and 

progression of atherosclerosis. COX-derived prostanoids mediate the pathogenic effects of 

cigarette smoking on vascular health. Higher CV risk in smokers (23%) observed in 

arthritics treated with COX2-Is group could be explained on the basis of that all of these 

agents invariably cause an imbalance between PGI2 and TXA2; as they block COX2–

derived prostacyclin (PGI2) keeping TXA2 biosynthesis unopposed by COX 1 in smokers 

[23]. Several epidemiological investigations have shown that a low to moderate level 

(i.e.20g-70/day) of alcohol intake has definitive protective role against CHD and 

stroke. Mechanisms for cardioprotective effects include increased HDL, decreased LDL, 

prevention of clot formation, reduction in platelet aggregation, and lowering of plasma 

apolipoprotein (a). In contrast to this heavy intake (i.e. <89g-70/day) increase the CV risk 

due to increased homocysteine levels [24]. In this study CV risk was found to be high 

(20%) in COX2-Is group and alcohol consumption appears to compliment this. 

 

5. Conclusion                    

 

CV risk of Selective COX 2-Is like rofecoxib, valdecoxib, lumiracoxib and celecoxib has 

been stated in earlier studies. Our study portrays the potential CV risk of etoricoxib; CV 

safety data of which is scare. With the results of this study, CV risk of COX 2-Is could be 

expressed as a class effect. Though COX 2-Is preferred over nonselective COX-Is due to 
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cardiovascular, gastrointestinal & renal toxicity of these agents and are said to be safe, the 

use of selective COX 2-Is must be restricted to the arthritic patients with absolute 

contraindications (i.e. peptic ulcer, asthma and renal disease) for nonselective NSAIDs. 

Thus this study could be a fruitful addition in CV safety data of selective COX2-Is.  
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