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NSAID contraindications (SPC)
1. Gastrointestinal / bleeding
• history of GI bleeding/perforation, related to previous NSAIDs therapy 
• active, or history of recurrent peptic ulcer/haemorrhage (2 or more distinct episodes) 
• active bleeding, blood-formation disturbances 

2. Cardiovascular 
• heart failure (NYHA Class IV; NYHA II-IV for COXIBs)
• ischaemic heart disease, peripheral arterial disease, and/
• or cerebrovascular disease (COXIBs)

• severe renal failure
• significant dehydration
• severe hepatic failure 
• last trimester of pregnancy
• hypersensitivity 



How NSAIDs differ from each other?

• Pharmacokinetics
• full absorption
• small volume of 

distribution
• equal analgesic effect if 

used in equipotent 
doses

• Pharmacodynamics
• nonselective vs COX2-

selective NSAIDs

Bonnesen, K., & Schmidt, M. (2021). Re-categorization of non-aspirin NSAIDs according to clinical relevance: Abandoning the´ traditional NSAID´ terminology. Canadian J Cardiol



NSAIDs and gastrointestinal adverse effects



Ways reduce GI ADRs?

• PPI
• COX-selectivity?
• Meta-analysis 

• 280 studies NSAID vs placebo (> 124 thousand patients)
• 474 studies NSAID vs other NSAID (>229 thousand patients)

• All NSAIDs increase risk of bleeding
• coxibs 1,81 (1,2-2,8, p=0,0070) median doses used not described
• diclofenac 1,89 (1,2-3,1, p=0,0106)
• ibuprofen 3,97 (2,2-7,1, p<0,0001)
• naproxen 4,22 (2,7-6,6, p<0,0001)

Emberson et al. Vascular and upper gastrointestinal effects of  NSAIDs:  meta-analyses of individual  participant data from randomised trials. Lancet 2013;382



• GI adverse effects and dose
• The Oxford League Table of Analgesic Efficacy
 

*NNT (Numbers Needed to Treat ) -  calculated for the proportion of patients with at least 50% pain 
relief over 4-6 hours compared with placebo in randomised, double-blind, single-dose studies in 
patients with moderate to severe pain

Doses of NSAIDs

Medicine mg NNT*
Ibuprofen 600/800 1,7
Diclofenac 100 1,8
Paracetamol + codeine 1000 + 60 2,2
Ibuprofen 400 2,5
Naproxen
Ibuprofen

500/550
200

2,7

http://www.bandolier.org.uk/booth/painpag/Acutrev/Analgesics/lftab.html

http://www.bandolier.org.uk/booth/painpag/Acutrev/Analgesics/lftab.html


NSAID + SSRI – increased GI bleeding risk?

Network meta-analysis comparing NSAIDs, SSRIs, and combined 
SSRI/NSAIDs to assess the risk of GI bleeding

Combined use of SSRIs and NSAIDs was shown to increase the 
risk for upper GI bleeding 12.2-fold (95 % CI 7.1-19.5) when 
compared to subjects not receiving any of these drugs



NSAIDs and cardiovascular adverse effects



NSAID and risk of heart attack

2018

The risk of heart attack and stroke with NSAIDs, either of which 
can lead to death, was first described in 2005



PRECISION trial

• RCT, double-blind study
• Aim: to assess the noninferiority of celecoxib with regard to the primary composite outcome of 

cardiovascular death (including hemorrhagic death), nonfatal myocardial infarction, or nonfatal stroke
• Patients at increased cardiovascular risk and rheumatoid arthritis or osteoarthritis (>24 000) assigned:

• celecoxib 100 mg x 2 (max dose 400mg daily)
• ibuprofen 600 mg x 3
• naproxen 375 mg x 2 with matching placebo

• Mean treatment duration 20 months, follow-up period 34 months
• Primary outcome event occurred in 2.3% patients in celecoxib, 2.5% in naproxen and 2.7% in ibuprofen 

group (HR for celecoxib vs. naproxen, 0.93; 95% CI, 0.76 to 1.13; HR for celecoxib vs. ibuprofen, 0.85; 
95% CI, 0.70 to 1.04; P<0.001 for noninferiority in both comparisons)

• trial showed the noninferiority of moderate doses of celecoxib, as compared with naproxen or ibuprofen, 
with regard to the primary APTC cardiovascular outcome

• 68.8% of the patients stopped taking the study drug

Nissen SE, et al. N Engl J Med. 2016; 375:2519–29. 10.1056/NEJMoa1611593



SCOT trial

• Patients aged > 60 years with osteoarthritis or rheumatoid arthritis, no established CV disease 
• taking chronic prescribed nsNSAIDs
• Randomized to switch to celecoxib or to continue previous nsNSAID
• Primary endpoint: hospitalization for non-fatal myocardial infarction or other acute coronary 

syndrome, non-fatal stroke or CV death
• 7297 participants randomized, median 3-year follow-up
• Primary CV event rate similar for celecoxib, 0.95 per 100 patient years, and nsNSAIDs, 0.86 per 

100 patient-years (HR ¼ 1.12, 95% confidence interval, 0.81–1.55; P ¼ 0.50)

• In subjects 60 years and over, free from CV disease and taking prescribed chronic nsNSAIDs, CV 
events were infrequent and similar on celecoxib and nsNSAIDs. 

• There was no advantage of a strategy of switching prescribed nsNSAIDs to prescribed celecoxib.
• high withdrawal rate
• mean doses per day: 170mg for celecoxib, 80mg for diclofenac, 675 mg for ibuprofen, 581 mg for 

naproxen 

MacDonald  et al. "RCT trial of switching from prescribed non-selective non-steroidal anti-inflammatory drugs to 
prescribed celecoxib: the Standard care vs. Celecoxib Outcome Trial (SCOT)." Eur heart j 38.23 (2017): 1843-1850.



Eur Heart J, Volume 37, Issue 13, 1 April 2016, Pages 1015–1023, https://doi.org/10.1093/eurheartj/ehv505
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Stepwise approach to pharmacological treatment of 
musculoskeletal pain in patients with or at high risk of ...

https://doi.org/10.1093/eurheartj/ehv505


Schjerning, et al. "Cardiovascular effects and safety of (non-aspirin) NSAIDs." Nature Reviews Cardiology 17.9 (2020): 574-584.
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Szeto, Cheuk-Chun, et al. "Non-steroidal anti-inflammatory drug (NSAID) therapy in patients with hypertension, cardiovascular, 
renal or gastrointestinal comorbidities: joint APAGE/APLAR/APSDE/APSH/APSN/PoA recommendations." Gut 69.4 (2020): 617-629

Guideline statements 2.1 
We recommend chronic NSAID therapy be avoided if possible in patients at a  high cardiovascular risk. [2B] 
2.2 For patients at a high cardiovascular risk in whom chronic NSAID therapy  cannot be avoided, naproxen 
and celecoxib can be considered. [2B]



NSAID and heart failure

• Mechanism: 
• sodium and water retention
• reduced formation of the vasodilator 

prostacyclin in the vessel wall -> 
increased blood pressure
• Are all NSAIDs equally guilty?
• Arfe et al.: 
• traditional NSAIDs and COX 2 inhibitors 
are associated with an increased risk of 
hospital admission for heart failure
current users of any NSAID had a 20% higher risk of 
heart failure than past users 
• risk seems to vary between drugs and 
according to the dose 

Arfe et al. NSAIDs and risk of heart failure in four European countries: nested case-control study. BMJ. 2016;354:i4857



Conclusions

• GI ADR: dose, COX-2 selectivity, drug-drug interactions
• Heart failure: naproxen?
• NSAID users have increased risk for MI, no safe time-window for patients with 

cardiovascular disease
• Cardiovascular risk of individual NSAIDs not clear
• No good guidelines for NSAID use in patients with cardiovascular use
• NSAIDs are commonly used in patients with CV diseases
• Ibuprofen / naproxen / celecoxib?
• Patient-based selection despite relative contraindications

Moore "Coronary Risks Associated with Diclofenac and Other NSAIDs:  An Update." Drug Safety (2020): 1-18. Schjerning et al "Cardiovascular effects and safety of (non-aspirin) 
NSAIDs." Nature Rev Cardiology (2020): 1-11.
Gislason “Increased mortality and cardiovascular morbidity associated with use of NSAIDs in chronic heart failure”. Arch. Intern. Med. 169, 141–149 (2009).  
Gislason “Risk of death or reinfarction associated with the use of selective COX-2 inhibitors and NSAIDs after acute myocardial infarction”. Circulation 113, 2906–2913 (2006) 
Moore "Coronary Risks Associated with Diclofenac and Other NSAIDs:  An Update." Drug Safety (2020): 1-18.



Main target categories for the development of novel 
anti-inflammatory and analgesic drugs.

Bálint "Challenges to develop novel anti-inflammatory and analgesic  drugs." Wiley Interdisciplinary Reviews: Nanomed Nanobiotechnol 9.3 (2017)

Ibuprofen 50
He claims he was also the first to 
establish its value for a hangover –
confirmed by many scientist then!

Thank you for listening!


