
Exacerbators and inducers 
of hypertension



Introduction

• Hypertension is the leading preventable risk factor for Cardiovascular 
disease.1

• The global burden of hypertension has been growing over time, largely 
driven by population growth, changes in lifestyle, and aging.1

• Alarmingly, hypertension is controlled in less than a fifth of patients 
worldwide.1

• Blood pressure of 120/80 mm Hg or higher is linearly related to risk for 
fatal and nonfatal stroke, ischemic heart disease, and noncardiac vascular 
disease. 2

• Each increase of 20/10 mm Hg doubles the risk for a fatal CVD event. 2

1) Mills K.T. et al. Nat Rev Nephrol.2020; 1-16

2) Carey RM et al. Ann Intern Med. 2018;168:351-358.



Global epidemiology of hypertension

Mills K.T. et al. Nat Rev Nephrol.2020; 1-16



The hypertension prevalence in India 
according to National Family Health Survey-4

Gupta R et al. Journal of Human Hypertension. 2019; 33:575–587



Major determinants of BP in hypertension

Carey R.M. et al. J Am Coll Cardiol. 

2018;72(11):1278–93.



Exacerbators and inducers of hypertension

• Different medications and substances may increase BP or antagonize 
the BP-lowering effects of antihypertensive therapy in individuals. 

• It is important to note that the individual effect of these substances 
on BP can be highly variable

• A greater increase noted in the elderly, those with higher baseline 
BP, on antihypertensive therapy or with kidney disease.

Unger T et al. Hypertension. 2020 ; 75 (6) : 1334 ‐ 1357 



Drug/Substance - Exacerbators and Inducers 
of Hypertension

Drug Comments

Nonsteroidal anti-inflammatory drugs 

(NSAIDs)

No difference or an increase of up to 3/1 mmHg with 

celecoxib 3/1 mmHg increase with nonselective NSAIDs No 

increase in blood pressure with aspirin NSAIDs can antagonize 

the effects of RAAS-inhibitors and beta blockers

Combined oral contraceptive pill 6/3 mmHg increase with high doses of estrogen (>50 mcg of 

estrogen and 1–4 mcg progestin) 

Antidepressants 2/1 mmHg increase with SNRI (selective norepinephrine and 

serotonin reuptake inhibitors) Increased odds ratio of 3.19 of 

hypertension with tricyclic antidepressant use No increases 

in blood pressure with SSRI (selective serotonin reuptake 

inhibitors)

Unger T et al. Hypertension. 2020 ; 75 (6) : 1334 ‐ 1357 



Drug/Substance Exacerbators and Inducers of 
Hypertension

Drug Comments

Acetaminophen Increased relative risk of 1.34 of hypertension with almost daily 

acetaminophen use

Other medications Steroids,  Antiretroviral therapy: inconsistent study findings for 

increased blood pressure

Sympathomimetics: pseudoephedrine, cocaine, amphetamines 

Antimigraine serotonergics ,Recombinant human erythropoietin, 

Calcineurin inhibitors, Antiangiogenesis and kinase inhibitors, 11 ß-

hydroxysteroid dehydrogenase type 2 inhibitors.

Herbal and other substances Alcohol, ma-huang, ginseng at high doses, liquorice, St. John’s wort, 

yohimbine

Unger T et al. Hypertension. 2020 ; 75 (6) : 1334 ‐ 1357 



Points to consider to determine drug-induced
BP effect

• Duration of action of the drug

• PK/PD relationship

• Timing of BP effect in relationship to the timing of administration

• Duration of the PD effect (increase in BP)⁎

• Whether the BP effect is sustained, episodic, or transient⁎

• Discontinuation rate during trials because of hypertension⁎

• Reversibility of the BP effect⁎

• Other cardiac effects (eg, reflexive heart rate changes or functional 
changes)

Sager P et al. Am Heart J 2013;165:477-88. 



Points to consider to determine drug-induced
BP effect

• Postural effects of the drug on BP (particularly if increased when supine)

• Intended use of drug for a short-term illness vs a chronic disease

• Targeted population's age and underlying CV risk

• Determination if BP effects are in the total study population or important 
subgroups (normortensives, controlled hypertensives, uncontrolled 
hypertensives)

• Interaction with antihypertensive medications

• Effect in populations like impaired kidney function, concomitant medications 
known to increase the BP (eg, NSAIDs), older people and hypertensives

Sager P et al. Am Heart J 2013;165:477-88. 



Mechanism of Salt sensitive hypertension

Mattson DL. Nat Rev Nephrol. 

2019;15(5):290‐300



Mechanism of hypertension with NSAID’s

Cooper C et al. Drugs Aging. 

2019;36(1):15‐24



Difference in SBP with Celecoxib, Ibuprofen and Naproxen

Ruschitzka F et al. Eur

Heart J. 2017 ; 38 (44) : 

3282‐3292



Difference in SBP with Celecoxib, Ibuprofen and Naproxen

Ruschitzka F et al. Eur Heart J. 2017 ; 38 (44) : 3282‐3292



Changes in blood pressure and other 
cardiovascular effects with NSAIDs

Sherve K et al.Am fam physician. 2014 Aug 15;90(4): 256A- 256B.



Mechanism of hypertension with oral 
contraceptive pills

Coylewright M et al. Hypertension. 

2008;51(4):952‐959



Clinical trials on hypertension with oral 
contraceptive pills

CVA – Cerebrovascular Accident, CHC – Combined Hormonal Contraceptives, COC – Combined Oral Contraceptives, SAH – Systemic 

Arterial Hypertension; RAAS – Renin-Angiotensin-Aldosterone System.

Ribeiro CC et al. Rev Bras Enferm. 2018;71(3) : 1453-9.



Clinical trials on hypertension with oral contraceptive pills

Liu H et al. J Clin Hypertens

(Greenwich). 2017 ; 19 (10) : 

1032‐1041



Mechanism of hypertension with 
antidepressants

• Tricyclic antidepressants (TCAs) and serotonin norepinephrine reuptake 
inhibitors (SNRIs) are associated with elevations in blood pressure.

• Hypertension occurs through an increase in norepinephrine and sympathetic 
activity.

• Venlafaxine is associated with dose-related increase in blood pressure.

• Bupropion is another common antidepressant that increases blood pressure 
through dopaminergic pathways.

Lovell AR et al. Curr Hypertens Rep (2017) 19:39. 



Blood pressure effects of antidepressant 
drugs.

Sander GE. Therapy. 

2011; 8(3) : 275–282



Antidepressant medication and effect on BP

Breeden M et al. J Am 

Board Fam Med 

2018;31:22–28



Mechanism of Other drugs causing 
hypertension 

• Corticosteroids: Act on mineralocorticoid receptors increasing sodium 
resorption and fluid retention.

• Decongestants: Stimulate the alpha-1 adrenergic receptors on vascular 
smooth muscle and causing vasoconstriction .

• Caffeine :Increases catecholamine release, and antagonizes endogenous 
adenosine which is responsible for vasodilation of coronary vessels 

• Cocaine: Prevents the peripheral re-uptake of norepinephrine, leaving 
the neurotransmitter in the synapse to excessively stimulate adrenergic 
receptors causing potent vasoconstriction

• Psychostimulants: Increase the amount of norepinephrine in presynaptic 
nerve terminals causing adrenergic activation and vasoconstriction 

Lovell AR et al. Curr Hypertens Rep. 2017; 19:39 



Mechanism of Other drugs causing 
hypertension 

• Calcineurin Inhibitors:  Reduce the amount of nitric oxide production, 
inhibiting vasodilation and causing systemic and renal vasoconstriction as 
well as sodium retention in the kidneys

• VEGF Inhibitors : Decreases nitric oxide production and stimulating 
endothelin-1 receptors promoting vasoconstriction 

• Erythropoietin : Raise the cytosolic calcium content in vascular smooth 
muscle cells, activate the local RAAS system, increase ET-1 production, 
decrease nitric oxide synthesis, and increase vasoconstriction

• Alcohol: Stimulates the sympathetic nervous system, activating RAAS, or 
abnormal calcium mediated vasoconstriction

Lovell AR et al. Curr Hypertens Rep. 2017; 19:39 



Herbal Products Contributing to Hypertension

Jalili J et al. Plast Reconstr Surg. 2013;131(1):168‐173



Herbal Products Contributing to Hypertension

Jalili J et al. Plast Reconstr Surg. 2013;131(1):168‐173



Management of 
drug induced 
hypertension

Lovell AR et al. Curr Hypertens 

Rep. 2017; 19:39 



Summary

• Exacerbators and inducers of hypertension interfere with antihypertensive 
medications. 

• All patients are screened (with hypertension and those at risk for 
hypertension) for substances 

• Appropriate reduction or eliminating substances that raise BP is important 
to regulate hypertension. 

• Substances or drugs if really required then BP is controlled with alteration 
in the dosage or addition of another drug to achieve target BP.


