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Inflammation & CVD 
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Inflammation & CVD 

1% Chol. diet 
N=5 

1% chol. diet +  
1%CGN/SC q 3wk 

For 3 mo 
N=5 

Twenty male New Zealand white rabbits  
(12 weeks old at the beginning of the experiment)  

Kim & Seo et al PLoS One. 2014 ;9:e97841 



Inflammation & CVD 

The inflammatory linkage between the BM, spleen and blood following an 

AMI may intensify the chronic inflammatory process involved in 

atherosclerosis, independently from the primary myocardial wound site.  

    

   

 

                                                       

 

 

 

Nature. 2012;487:325-9 
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Inflammation & CVD 

Kim & Seo et al. Circulation CV Imaging. 2014;7:454-60.  
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NSAIDs & CV Risk, mechanism 

 

N Eng J Med. 2004;351:1709-11, N Eng J Med. 2001;345:433-42 
Clin Exp Rheumatol. 2001;19:S41-4 



NSAIDs & CV Risk 

 

Modified from US FDA



NSAIDs & Thrombotic CV Event Risk 

1. Does thrombotic CV risk vary by 

compound? 

2. Is risk present from the start of NSAID Tx? 

3. Are there patient subgroups who are more 

vulnerable to risk? 

4. Do higher dosages convey more risk? 



NSAIDs & Thrombotic CV Event Risk 

 Findings from epidemiology studies vary 

 More data are available on frequently used NSAIDs 

 In general, some frequent patterns across studies: 

 Lower thrombotic CV risk estimates: naproxen 

 Higher thrombotic CV risk estimates: diclofenac, 

rofecoxib 

 Risk estimates reflect not only the compound but 

the doses at which it was used in the study 

 Differences in CV risk estimates by compound could 

reflect use by different types of patients 



CV risk vary by compound? 

Varas-Lorenzo et al. Pharmacoepidemiol. Drug Saf. 2013



CV risk vary by compound? 

CNT Collaboration, Lancet 2013 ; PLoS Med. 2011



NSAIDs & CV Risk 

 



NSAIDs & Thrombotic CV Event Risk 

 Various time courses for CV risk reported 

 Different mechanisms may operate at different times 

   

 Plt aggregation, reduced vasodilation  immediate risk 

 Atherogenesis, vascular remodeling  long term risk 

 

 In systematic review of NSAID observational studies, 

9/12 studies  new users showed elevated CV risk 

in 1st mo        

 2 clinical trials of coxibs given for 10-14 days after 

CABG found an increased risk of MI and stroke 

 Grosser et al. 2006 



From the start of NSAID Tx? 



From the start of NSAID Tx? 



From the start of NSAID Tx? 

Schjerning Olsen et al. Circulation 2011



From the start of NSAID Tx? 

Helin-Samivaara et al. Eur Heart J 2006
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NSAIDs & Thrombotic CV Event Risk 

 

 Post MI 

 Heart Failure 

 Hypertension 

 Other CV risk factors 

 
 Clinically relevant increases in CV events with NSAIDs 

observable both in vulnerable populations and apparently 
healthy populations 

 Absolute risks substantially higher for vulnerable patients 

 Relative risks appear similar for high CV risk vs. healthy 
patients 

 



Who are more vulnerable to risk? 

VA & Medicare Claims Analysis, Abraham et al., Aliment.Pharmacol.Ther. 2007



Who are more vulnerable to risk? 

Danish National Healthcare Data, Gislason et al., Circulation 2006; Gislason et al. 

Arch Intern Med 2009; Fosbøl et al. CPT 2009
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NSAIDs & Thrombotic CV Event Risk 



Higher dosage, More risk ? 



Higher dosage, More risk ? 

* 1’outcome = death from CV causes, including hemorrhagic death; nonfatal MI; or nonfatal stroke  



Higher dosage, More risk ? 
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<NSAIDs & Thrombotic CV Event Risk>_1 

 

 The risk of heart attack or stroke can occur as early as the first 

weeks of using an NSAID. The risk may increase with longer use of 

the NSAID. 

 The risk appears greater at higher doses. 

 Newer information makes it less clear that the risk for heart attack or 

stroke is similar for all NSAIDs; however, this newer information is 

not sufficient for us to determine that the risk of any particular 

NSAID is definitely higher or lower than that of any other particular 

NSAID. 

 NSAIDs can increase the risk of heart attack or stroke in patients 

with or without heart disease or risk factors for heart disease.  

 FDA Drug Safety Communication 

https://www.fda.gov/Drugs/DrugSafety/ucm451800.htm



<NSAIDs & Thrombotic CV Event Risk>_2 

 

 In general, patients with heart disease or risk factors for it have a 

greater likelihood of heart attack or stroke following NSAID use than 

patients without these risk factors because they have a higher risk at 

baseline. 

 Patients treated with NSAIDs following a first heart attack were more 

likely to die in the first year after the heart attack compared to 

patients who were not treated with NSAIDs after their first heart 

attack. 

 There is an increased risk of heart failure with NSAID use. 

FDA Drug Safety Communication 

https://www.fda.gov/Drugs/DrugSafety/ucm451800.htm
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• > 20% were 

intolerant & 

stopped Tx due 

to adverse GI 

effects  
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<Anti-inflammatory Interventions> _1 

 The inflammatory system is simultaneously redundant, 

compensatory, and crucial for survival 

 Evaluation of risks as well as benefits must drive the development of 

anti-inflammatory therapies in this class (eg. COX-2 inhibitor) 

 However, as proven among these with RA and inflammatory bowel 

disease, long-term treatment with systemic anti-inflammatory agents 

can be accomplished safely 

 

 In addition to the therapies described here, multiple alternative 

approaches to inflammation inhibition are being developed 

 targeted steroid delivery systems such as Nanocort 

 infusion of reconstituted HDL-c 

 imaging-based approaches to inflammation detection and targeted intervention 

 Gene-based therapy 

 



<Anti-inflammatory Interventions>_2 

 The near future will see publication of several massive trials directly 

testing the inflammatory hypothesis of atherosclerosis 

 

 The core results of these trials—including those that do and do not 

inhibit the central IL-1, TNF-a, and IL-6 pathway—will tell us a great 

deal about whether anti-inflammatory therapies will eventually 

become a cornerstone of vascular risk reduction 

 

 If successful, these trials will usher in a new era in which the 

treatment of chronic vascular disease moves beyond the reduction 

of LDL-cholesterol alone. 




