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SUMMARY
Non-steroidal anti-inflammatory drugs (NSAIDs) are frequently used to alleviate pain of  the patients suffering 
from inflammatory conditions such as osteoarthritis, rheumatoid arthritis, and other painful conditions. An 
ample amount of  studies put forth evidence that NSAIDs reduce the efficiency of  antihypertensive drugs plus 
aggravate pre-existing hypertension or make the individuals prone to develop high blood pressure through renal 
dysfunction. This review therefore works as an for evidence the practitioners to keep in mind the interaction 
between NSAIDs and hypertensive drugs. Also, this review suggests regular monitoring of  blood pressure when 
NSAIDs and antihypertensive drugs are used simultaneously.
Key words: Non-steroidal anti-inflammatory drugs; NSAIDs; Pain; Hypertension; Osteoarthritis
Citation: Albishri J. NSAIDs and hypertension. Anaesth Pain & Intensive Care 2013; 17(2):171-173

INTRODUCTION
Non-steroidal anti-inflammatory drugs (NSAIDs) are the 
most common and the most effective drugs used to relieve 
pain of  the patients suffering from arthritis, low back pain 
and soft tissue pain. These drugs work by blocking the 
class of  the enzymes called cyclo-oxygenases (COX) and 
subsequently the production of  prostaglandins. However, 
along with their beneficial effects, these drugs carry a 
lot of  adverse effects such as gastrointestinal bleeding,1,2 
peptic ulcers,3 renal dysfunction,4,5 edema6 and high blood 
pressure.7,8 NSAIDs produce analgesic, antipyretic and 
anti-inflammatory effects. Therefore, these drugs are used 
as a first line drug therapy for the patients with rheumatoid 
arthritis (RA).
Hypertension is one of  the major health problems affecting 
about one billion people all over the world.9 It is a common 
medical condition in older people, especially in obese and 
diabetic patients.10 Similarly, RA is also the disease of  elderly 
people, for which NSAIDs are prescribed frequently.11 In 
other words, the use of  NSAIDs and development of 
hypertension are both associated with old age. However, 
studies have suggested that NSAIDs contribute to the risk 
factors of  hypertension and even aggravate high blood 
pressure.6,8,12 Therefore, identification of  NSAIDs as a risk 
factor for hypertension would lead practitioners to limit 
these drugs in hypertensive patients.
NSAIDs may affect blood pressure in two ways; by 
antagonizing the anti-hypertensive effect of  the drugs or by 
damaging the renal function. Fournier et al have reported 

that NSAIDs antagonize the effects of  hypertensive drugs 
like angiotensin converting enzyme (ACE) inhibitors or 
angiotensin receptor blockers (ARBs).13 Similarly, NSAIDs 
have been reported to cause acute renal failure or to 
aggravate pre-existing renal dysfunction stimulating the 
renin‐angiotensin system and the subsequent worsening 
of  hypertension.14 Here, in this review we will present as 
much as evidence as we could for NSAIDs contributing to 
or aggravating hypertension.

OVERVIEW
In order to collect data on the relationship of  NSAIDs and 
hypertension, we conducted an online search on the most 
used database PubMed, using the combination of  different 
keywords such as ‘non-steroidal anti-inflammatory drugs’ 
or NSAIDs and ‘hypertension’ or ‘renal dysfunction’ or 
‘antihypertensive drugs’. We also collected data from free 
full text articles.
NSAIDs Antagonize Antihypertensive Drugs
Use of  NSAIDs and antihypertensive drugs increases with 
age and 12-15% of  the elderly patients take an NSAID and 
an antihypertensive concurrently.15 Studies reveal that the 
patients taking NSAIDs are at increased risk of  initiating 
antihypertensive drugs as compared to those who do not 
use NSAIDs. In other words, use of  NSAIDs significantly 
increases the risk of  blood pressure. These drugs are 
attributed to antagonize the effects of  antihypertensive 
drug, thus leading to sustained high blood pressure or an 
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increased demand of  the antihypertensive drugs. Recently, 
Fournier et al conducted a population based cohort study 
and reported that NSAIDs lead to an intensification of 
hypertension treatment, especially in those who are on 
ACE inhibitors or ARBs.13 In a Russian study, Savonkov 
et al studied 30 patients with arterial hypertension of 
degree I-II and reported competitive interaction of 
NSAIDs and antihypertensive activity of  ACE inhibitors 
(i.e. analapril and lisinopril).16 Aljadhey et al carried out a 
large retrospective cohort study, comprising of  2640 adult 
hypertensive patients and reported a small rise in systolic 
blood pressure in those who used ibuprofen as compared 
to acetaminophen.17 Salort-Llorca et al also demonstrated 
that ibuprofen interacts with antihypertensive drugs, 
leading to the elevation of  both systolic and diastolic blood 
pressures.18 Ibuprofen inhibits the synthesis of  inflammatory 
and vasodilatory prostaglandins and decreases renal blood 
flow and thus reduces the excretion of  water and sodium 
leading to high blood pressure. Polonia demonstrated that 
NSAIDs affect the efficacy of  antihypertensive drugs; 
however, she reported that calcium channel blockers 
are probably not affected by these drugs.19 Therefore, 
calcium channel blockers may be preferred over other 
antihypertensive drugs while using NSAIDs concurrently. 
Morgan and Anderson reported too, that dihydropyridine 
calcium channel blocking drugs were more effective when 
used with NSAIDs.20 In a nutshell, NSAIDs reduce the 
efficacy of  antihypertensive drugs through competitive 
interactions, keeping blood pressure at high levels.
NSAIDs, Renal Dysfunction and Salt Retention
prostaglandins play a key role in the renal hemodynamics  
and renal tubular function. Therefore, impaired 
prostaglandin synthesis would badly affect the kidney 
functions. In this regard, NSAIDs block cyclo-oxygenase 
enzyme and subsequent synthesis of  prostaglandins. 
Therefore, NSAIDs have long been known to cause renal 
toxicity along with many other side effects. Renal toxicity 
increases with increase in risk factors like diabetes, heart 
failure, and the old age.21 These effects are referred to the 
presumption that NSAIDs cause renal vasoconstriction 
due to the blockade of  vasodilatory prostaglandins 

plus strong vasoconstrictor forces such as angiotensin 
II, catecholamines and increased sympathetic activity. 
Moreover, about one fourth of  the patients receiving 
NSAIDs therapy retain sodium in the body, leading to 
hypertension.22 Ejaz et al has demonstrated that patients 
with or without acute or chronic renal failure develop 
reduced ability of  clearing creatinine and concentrating 
urine.23

Griffin et al conducted a nested case-control study in order 
to evaluate risk of  renal function deterioration with the 
use of  NSAIDs.24 They reported that out of  1799 patients 
with renal failure, 18.1% were using NSAIDs, as compared 
to 11.3% of  9,899 controls who were selected randomly. In 
the same way, Bouvy et al studied the effects of  NSAIDs 
on the renal function of  the patients on ACE inhibitors.25 
Their study strongly suggested that NSAIDs are associated 
with renal dysfunction in hospitalized patients taking 
ACE inhibitors. Ulinski et al reported that NSAIDs play 
havoc in condition with a stimulated renin-angiotensin 
system, leading to renal dysfunction through prostaglandin 
inhibition.26 Similarly, other authors have demonstrated 
that COX-2 inhibitors reduce sodium excretion, leading to 
acute renal failure in the patients whose kidney functions 
are “prostaglandin-dependent”.27 Wei et al conducted a 
population-based longitudinal analysis and reported that 
estimation of  glomerular filtration rate (GFR) lead to 
decreased use of  NSAIDs and subsequently improved 
renal function.28

CONCLUSION
Long term use of  NSAIDs contributes to high blood 
pressure either by antagonizing antihypertensive drugs or 
by affecting the renal functions and subsequent stimulation 
of  renin-angiotensin system leading to hypertension. As 
NSAIDs are commonly used and are the first-line treatment 
in arthritis, there is an unmet need of  an recommendation 
referring to renal insufficiency. Moreover, further research 
may lead to discovery of  safer anti-inflammatory drugs for 
these conditions. 

NSAIDs and hypertension 



173ANAESTH, PAIN & INTENSIVE CARE; VOL 17(2) MAY-AUG 2013

1. De Abajo FJ, Gil MJ, Bryant V, Timoner 
J, Oliva B, Garcia-Rodriguez LA. Upper 
gastrointestinal bleeding associated with 
NSAIDs, other drugs and interactions: a 
nested case-control study in a new general 
practice database. Eur J Clin Pharmacol 
2013;69:691-701. [PubMed]

2. Okanobu H, Ito M, Tanaka S, Onogawa 
S, Akagi M, Oh-E H, et al. Evaluation of 
individual risk in nonvariceal gastrointestinal 
bleeding patients with NSAID administration: 
a multicenter study in Japan. Digestion 
2012;86:187-193. [PubMed] [Free Full Text]

3. Cekin AH, Taskoparan M, Duman A, Sezer 
C, Cekin Y, Yolcular BO, et al. The role 
of helicobacter pylori and NSAIDs in the 
pathogenesis of uncomplicated duodenal 
ulcer. Gastroenterol Res Pract 2012; 
2012:189373. [PubMed] [Free Full Text]

4. De Pablo-Lopez de Abechuco I, Galvez-
Mugica MA, Rodriguez D, Del Rey JM, Prieto 
E, Cuchi M, et al. Renal function assessment 
in non-steroidal anti-inflammatory drug 
prescriptions. A pilot study in a primary 
care centre. Nefrologia 2012;32:777-781. 
[PubMed] [Free Full Text]

5. Nygard P, Jansman FG, Kruik-Kolloffel WJ, 
Barnaart AF, Brouwers JR. Effects of short-
term addition of NSAID to diuretics and/or 
RAAS-inhibitors on blood pressure and renal 
function. Int J Clin Pharm 2012;34:468-474. 
[PubMed]

6. Harris RC. COX-2 and the kidney. J 
Cardiovasc Pharmacol 2006;47 Suppl 1:S37-
42. [PubMed]

7. Johnson AG, Nguyen TV, Day RO. Do 
nonsteroidal anti-inflammatory drugs affect 
blood pressure? A meta-analysis. Ann Intern 
Med 1994;121:289-300. [PubMed] [Free Full 
Text]

8. Faselis C, Doumas M, Papademetriou V. 
Common secondary causes of resistant 
hypertension and rational for treatment. Int 
J Hypertens 2011;2011:236239. [PubMed] 
[Free Full Text]

9. Boyden LM, Choi M, Choate KA, Nelson-

Williams CJ, Farhi A, Toka HR, et al. 
Mutations in kelch-like 3 and cullin 3 cause 
hypertension and electrolyte abnormalities. 
Nature 2012;482(7383):98-102. [PubMed] 
[Free Full Text]

10. Sugerman HJ, Wolfe LG, Sica DA, Clore JN. 
Diabetes and hypertension in severe obesity 
and effects of gastric bypass-induced weight 
loss. Ann Surg. 2003;237:751-758. [PubMed] 
[Free Full Text]

11. Tutuncu Z, Reed G, Kremer J, Kavanaugh 
A. Do patients with older‐onset rheumatoid 
arthritis receive less aggressive treatment? 
Ann Rheum Dis. 2006;65:1226-1229. 
[PubMed] [Free Full Text]

12. Gullotti D, Valdes GM, Pira M, Racalbuto 
A, Biondolillo M, Napoli N, et al. Clinical 
approach in hypertensive elderly patients. 
Minerva Med 2000;91:311-314. [PubMed] 

13. Fournier JP, Sommet A, Bourrel R, Oustric 
S, Pathak A, Lapeyre-Mestre M, et al. Non-
steroidal anti-inflammatory drugs (NSAIDs) 
and hypertension treatment intensification: 
a population-based cohort study. Eur J Clin 
Pharmacol 2012;68:1533-1540. [PubMed]

14. John CM, Shukla R, Jones CA. Using 
NSAID in volume depleted children can 
precipitate acute renal failure. Arch Dis Child 
2007;92:524-526. [PubMed] [Free Full Text]

15. Johnson AG. NSAIDs and blood pressure. 
Clinical importance for older patients. Drugs 
Aging 1998;12:17-27. [PubMed]

16. Savenkov MP, Ivanov SN, Brodskaia SA. 
Antihypertensive effect of enalapril and 
lisinopril administered in combination with 
nonsteroid anti-inflammatory agents. Ter Arkh 
2001;73:27-31. [PubMed]

17. Aljadhey H, Tu W, Hansen RA, Blalock SJ, 
Brater DC, Murray MD. Comparative effects 
of non-steroidal anti-inflammatory drugs 
(NSAIDs) on blood pressure in patients 
with hypertension. BMC Cardiovac Disord 
2012;12:93. [PubMed] [Free Full Text]

18. Salort-Llorca C, Minguez-Serra MP, Silvestr-
Donat FJ. Interactions between ibuprofen and 
antihypertensive drugs: incidence and clinical 

relevance in dental practice. Med Oral Patol 
Oral Cir Bucal 2008;13:E717-21. [PubMed] 
[Free Full Text]

19. Polonia J. Interaction of antihypertensive 
drugs with anti-inflammatory drugs. 
Cardiology 1997;88:47-51. [PubMed]

20. Morgan T, Anderson A. The effect of 
nonsteroidal anti-inflammatory drugs on blood 
pressure in patients treated with different 
antihypertensive drugs. J Clin Hypertens 
2003;5:53-57. [PubMed]

21. Harirforoosh S, Jamali F. Renal adverse 
effects of nonsteroidal anti-inflammatory 
drugs. Expert Opin Drug Saf 2009;8:669-681. 
[PubMed] 

22. Epstein M. Non-steroidal anti-inflammatory 
drugs and the continuum of renal dysfunction. 
J Hypertens Suppl 2002;20:S17-23. [PubMed]

23. Ejaz P, Bhojani K, Joshi VR. NSAIDs and 
kidney. J Assoc Physicians India 2004;52:632-
640. [PubMed]

24. Griffin MR, Yared A, Ray WA. Nonsteroidal 
antiinflammatory drugs and acute renal 
failure in elderly persons. Am J Epidemiol 
2000;151:488-496. [PubMed] [Free Full Text]

25. Bouvy ML, Heerdink ER, Hoes AW, Leufkens 
HG. Effects of NSAIDs on the incidence of 
hospitalisations for renal dysfunction in users 
of ACE inhibitors. Drug Saf 2003;26:983-989. 
[PubMed]

26. Ulinski T, Guigonis V, Dunan O, Bensman 
A. Acute renal failure after treatment with 
non-steroidal anti-inflammatory drugs. Eur J 
Pediatr 2004;163:148-50. [PubMed]

27. Giovanni G, Giovanni P. Do non-steroidal 
anti-inflammatory drugs and COX-2 selective 
inhibitors have different renal effects? J 
Nephrol 2002;15:480-488. [PubMed]

28. Wei L, Macdonald TM, Jennings C, Sheng 
X, Flynn RW, Murphy MJ. Estimated GFR 
reporting is associated with decreased 
nonsteroidal anti-inflammatory drug 
prescribing and increased renal function. 
Kidney Int 2013 Jul;84(1):174-8.[PubMed] 
[Free Full Text]



REFERENCES

review article

http://www.ncbi.nlm.nih.gov/pubmed/?term=Upper+gastrointestinal+bleeding+associated+with+NSAIDs%2C+other+drugs+and+interactions%3A+a+nested+case-control+study+in+a+new+general+practice+database.+Eur+J+Clin+Pharmacol+2013%3B69%3A691-701
http://www.ncbi.nlm.nih.gov/pubmed/?term=Evaluation+of+individual+risk+in+nonvariceal+gastrointestinal+bleeding+patients+with+NSAID+administration%3A+a+multicenter+study+in+Japan.+Digestion+2012%3B86%3A187-193
http://www.karger.com/?DOI=10.1159/000339710
http://www.ncbi.nlm.nih.gov/pubmed/?term=The+role+of+helicobacter+pylori+and+NSAIDs+in+the+pathogenesis+of+uncomplicated+duodenal+ulcer.+Gastroenterol+Res+Pract+2012
http://www.ncbi.nlm.nih.gov/pmc/articles/pmid/23049545/
http://www.ncbi.nlm.nih.gov/pubmed/?term=Renal+function+assessment+in+non-steroidal+anti-inflammatory+drug+prescriptions.+A+pilot+study+in+a+primary+care+centre.+Nefrologia+2012%3B32%3A777-781
http://dx.doi.org/10.3265/Nefrologia.pre2012.Jul.11483
http://www.ncbi.nlm.nih.gov/pubmed/22622590
http://www.ncbi.nlm.nih.gov/pubmed/?term=COX-2+and+the+kidney.+J+Cardiovasc+Pharmacol+2006%3B47+Suppl+1%3AS37-42
http://www.ncbi.nlm.nih.gov/pubmed/?term=Do+nonsteroidal+anti-inflammatory+drugs+affect+blood+pressure%3F+A+meta-analysis.+Ann+Intern+Med+1994%3B121%3A289-300
http://annals.org/article.aspx?articleid=707859
http://annals.org/article.aspx?articleid=707859
http://www.ncbi.nlm.nih.gov/pubmed/?term=Common+secondary+causes+of+resistant+hypertension+and+rational+for+treatment.+Int+J+Hypertens+2011%3B2011%3A236239
http://www.ncbi.nlm.nih.gov/pmc/articles/pmid/21423678/
http://www.ncbi.nlm.nih.gov/pubmed/?term=Mutations+in+kelch-like+3+and+cullin+3+cause+hypertension+and+electrolyte+abnormalities.+Nature+2012%3B482(7383)%3A98-102
http://www.ncbi.nlm.nih.gov/pmc/articles/pmid/22266938/
http://www.ncbi.nlm.nih.gov/pubmed/?term=Diabetes+and+hypertension+in+severe+obesity+and+effects+of+gastric+bypass-induced+weight+loss.+Ann+Surg.+2003%3B237%3A751-758
http://www.ncbi.nlm.nih.gov/pmc/articles/pmid/12796570/
http://www.ncbi.nlm.nih.gov/pubmed/?term=Do+patients+with+older%E2%80%90onset+rheumatoid+arthritis+receive+less+aggressive+treatment%3F+Ann+Rheum+Dis.+2006%3B65%3A1226-1229
http://www.ncbi.nlm.nih.gov/pmc/articles/pmid/16414968/
http://www.ncbi.nlm.nih.gov/pubmed/?term=Clinical+approach+in+hypertensive+elderly+patients.+Minerva+Med+2000%3B91%3A311-314
http://www.ncbi.nlm.nih.gov/pubmed/?term=Non-steroidal+anti-inflammatory+drugs+(NSAIDs)+and+hypertension+treatment+intensification%3A+a+population-based+cohort+study.+Eur+J+Clin+Pharmacol+2012%3B68%3A1533-1540
http://www.ncbi.nlm.nih.gov/pubmed/?term=Using+NSAID+in+volume+depleted+children+can+precipitate+acute+renal+failure.+Arch+Dis+Child+2007%3B92%3A524-526
http://www.ncbi.nlm.nih.gov/pmc/articles/pmid/17293366/
http://www.ncbi.nlm.nih.gov/pubmed/?term=NSAIDs+and+blood+pressure.+Clinical+importance+for+older+patients.+Drugs+Aging+1998%3B12%3A17-27
http://www.ncbi.nlm.nih.gov/pubmed/?term=Antihypertensive+effect+of+enalapril+and+lisinopril+administered+in+combination+with+nonsteroid+anti-inflammatory+agents.+Ter+Arkh+2001%3B73%3A27-31
http://www.ncbi.nlm.nih.gov/pubmed/?term=Comparative+effects+of+non-steroidal+anti-inflammatory+drugs+(NSAIDs)+on+blood+pressure+in+patients+with+hypertension.+BMC+Cardiovac+Disord+2012%3B12%3A93
http://www.ncbi.nlm.nih.gov/pmc/articles/pmid/23092442/
http://www.ncbi.nlm.nih.gov/pubmed/?term=Interactions+between+ibuprofen+and+antihypertensive+drugs%3A+incidence+and+clinical+relevance+in+dental+practice.+Med+Oral+Patol+Oral+Cir+Bucal+2008%3B13%3AE717-21
http://www.medicinaoral.com/pubmed/medoralv13_i11_p717.pdf
http://www.ncbi.nlm.nih.gov/pubmed/?term=Interaction+of+antihypertensive+drugs+with+anti-inflammatory+drugs.+Cardiology+1997%3B88%3A47-51
http://www.ncbi.nlm.nih.gov/pubmed/?term=The+effect+of+nonsteroidal+anti-inflammatory+drugs+on+blood+pressure+in+patients+treated+with+different+antihypertensive+drugs.+J+Clin+Hypertens+2003%3B5%3A53-57
http://www.ncbi.nlm.nih.gov/pubmed/?term=Renal+adverse+effects+of+nonsteroidal+anti-inflammatory+drugs.+Expert+Opin+Drug+Saf+2009%3B8%3A669-681
http://www.ncbi.nlm.nih.gov/pubmed/?term=Non-steroidal+anti-inflammatory+drugs+and+the+continuum+of+renal+dysfunction.+J+Hypertens+Suppl+2002%3B20%3AS17-23
http://www.ncbi.nlm.nih.gov/pubmed/?term=NSAIDs+and+kidney.+J+Assoc+Physicians+India+2004%3B52%3A632-640
http://www.ncbi.nlm.nih.gov/pubmed/?term=Nonsteroidal+antiinflammatory+drugs+and+acute+renal+failure+in+elderly+persons.+Am+J+Epidemiol+2000%3B151%3A488-496
http://aje.oxfordjournals.org/cgi/pmidlookup?view=long&pmid=10707917
http://www.ncbi.nlm.nih.gov/pubmed/?term=Effects+of+NSAIDs+on+the+incidence+of+hospitalisations+for+renal+dysfunction+in+users+of+ACE+inhibitors.+Drug+Saf+2003%3B26%3A983-989
http://www.ncbi.nlm.nih.gov/pubmed/?term=Acute+renal+failure+after+treatment+with+non-steroidal+anti-inflammatory+drugs.+Eur+J+Pediatr+2004%3B163%3A148-50
http://www.ncbi.nlm.nih.gov/pubmed/?term=Do+non-steroidal+anti-inflammatory+drugs+and+COX-2+selective+inhibitors+have+different+renal+effects%3F+J+Nephrol+2002%3B15%3A480-488
http://www.ncbi.nlm.nih.gov/pubmed/?term=Estimated+GFR+reporting+is+associated+with+decreased+nonsteroidal+anti-inflammatory+drug+prescribing+and+increased+renal+function.+Kidney+Int+2013+Mar+13
http://www.ncbi.nlm.nih.gov/pmc/articles/pmid/23486517/

