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Resistant hypertension is a blood pressure that remains 
above the treatment goal despite use of optimal doses of 
three antihypertensive drugs of different classes including a 
diuretic (1). Patients with resistant hypertension should be 
screened for causes of secondary hypertension (2). Common 
causes of secondary hypertension include renal parenchymal 
disease (1), renovascular disease (3), dug-induced causes (4), 
pregnancy (5), primary aldosteronism (6), and obstructive 
s leep apnea (7) .  Uncommon causes  of  secondary 
hypertension include acromegaly, hyperthyroidism, 
hypothyroidism, hyperparathyroidism, Cushing syndrome, 
apparent mineralocorticoid excess, pheochromocytoma/
paraganglioma, carcinoid syndrome, congenital adrenal 
hyperplasia, coarctation of the aorta, and neurological 
causes (2). This article will discuss some of the drug-
induced causes of secondary hypertension.

Excessive dietary sodium intake contributes to resistant 
hypertension by directly increasing blood pressure and by 
blunting the efficacy of most classes of antihypertensive 
drugs (8). This effect is especially pronounced in salt-
sensitive persons such as older persons, blacks, and those 
with chronic kidney disease (1). Sodium-containing antacids 
should be avoided. Excessive alcohol use raises blood 
pressure and can cause resistance to antihypertensive drug 
therapy (4,9). Alcohol use should be restricted to ≤2 drinks 
daily for men and ≤1 drink daily for women (9). There is 
no difference in risk between beer, wine, and liquor (9). A 
meta-analysis of five studies in persons with hypertension 
showed that ingestion of 200 to 300 mg of caffeine caused 
an increase in blood pressure of 8.1/5.7 mm Hg, and the 
increase in blood pressure lasted for ≥3 hours (10). Persons 
with uncontrolled hypertension should avoid caffeinated 
beverages. Nicotine, cocaine, methamphetamine, and other 
recreational drugs which increase blood pressure should 

be avoided (2,9). Cocaine causes a severe increase in blood 
pressure, especially if the person is taking a beta blocker (4). 
Smoking cessation decreases systolic blood pressure (9).

Because of their widespread use, nonsteroidal anti-
inflammatory drugs, aspirin, and acetaminophen are 
the commonest drugs in worsening control of blood  
pressure (1).  Blood pressure is  increased by both 
cyclooxygenase 1-inhibitors and by cyclooxygenase 
2-inhibitors. Nonsteroidal anti-inflammatory drugs 
increase blood pressure by influencing prostaglandin 
production causing adverse renal effects (9). Nonsteroidal 
anti-inflammatory drugs also increase systemic vascular 
resistance by increased endothelin-1 synthesis and by 
altered arachidonic metabolism (9). In 9,411 patients aged 
65 years and older, use of nonsteroidal anti-inflammatory 
drugs increased the risk of starting antihypertensive 
drug treatment 1.55 times if low daily doses were 
used, 1.64 times if medium daily doses were used, and  
1.82 times if high daily doses were used (11). Nonsteroidal 
anti-inflammatory drugs also blunt the blood-pressure 
lowering of antihypertensive drugs including diuretics, 
angiotensin-converting enzyme inhibitors, angiotensin 
receptor blockers, and beta-adrenergic blockers (12,13). 
Nonsteroidal anti-inflammatory drugs should be avoided if 
possible in persons with hypertension and other analgesics 
used depending on the indication.

Amphetamine, methylphenidate dexmethylphenidate, 
and dextroamphetamine used to treat attention-deficit/
hyperactivity disorder in children and adolescents may 
cause an elevated blood pressure (14). Behavioral therapies 
should be considered for the treatment of this disorder. 
Antidepressants such as monoamine oxidase inhibitors, 
serotonin-norepinephrine reuptake inhibitors, and tricyclic 
antidepressants may cause an elevated blood pressure (4). 
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Persons taking monoamine oxidase inhibitors must avoid 
foods and beverages containing high levels of tyramine such 
as liver, alcohol beverages, and aged cheeses or they may 
have a hypertensive crisis. Atypical antipsychotics such as 
clozapine and olanzapine may also cause an elevated blood 
pressure (15). Their use should be limited when possible. 

Sympathomimetics such as the decongestants containing 
phenylephrine or pseudoephedrine may cause an elevated 
blood pressure (2). Alternative therapies such as nasal saline, 
intranasal corticosteroids, and antihistamines should be 
considered. Appetite suppressants may cause an elevated 
blood pressure (2). Herbal supplements such as ephedra, St 
John's wort, and yohimbine should be avoided since they 
have no clinical efficacy and may cause an elevated blood 
pressure (2). 

Systemic corticosteroids such as dexamethasone, 
fludrocortisone, methylprednisolone, prednisone, and 
prednisolone may cause an elevated blood pressure (4). The 
increase in blood pressure is dose dependent. Alternative 
ways of administration of these drugs such as inhalation 
or topical use should be considered. Mineralocorticoids 
including licorice, carbenoxolone, 9-alpha fluorocortisol, 
ketoconazole, and carbenoxolone may cause an elevated 
blood pressure (4,16). The increase in blood pressure 
caused by these drugs is dose-dependent and is associated 
with hypokalemia, metabolic alkalosis, and a reduction in 
plasma renin activity and aldosterone levels (4,9). 

Estrogens, androgens, and oral contraceptives may cause 
an increase in blood pressure (2,4,9). Oral contraceptives 
should not  be used in women with uncontrol led 
hypertension (4). Low-dose ethinyl estradiol (20–30 mcg) 
agents should be used (4). Alternative methods of birth 
control should be used. 

Immunosuppressants may cause an increase in blood 
pressure (2,4,9,17,18). Meta-analyses of randomized trials 
have demonstrated that cyclosporine treatment is associated 
with a higher incidence of hypertension than is treatment 
with tacrolimus (17,18).

Chronic use of recombinant human erythropoietin 
may cause hypertension (19). Mechanisms for the 
erythropoietin-induced hypertension include increase in 
hematocrit and erythrocyte mass, increased sensitivity to 
endogenous vasopressors, dysregulation of production 
or responsiveness to endogenous vasodilatory factors, a 
direct vasopressor effect, and stimulation of vascular cell  
growth (19). A sympathomimetic hypertensive crisis 
may be induced by abruptly stopping clonidine or other 
sympatholytic drugs or by using cocaine, amphetamines, 

phencyclidine, or monoamine oxidase inhibitors (20).

Acknowledgements

None.

Footnote

Conflicts of Interest: The author has no conflicts of interest to 
declare.

References

1.	 Calhoun DA, Jones D, Textor S, et al. Resistant 
hypertension: diagnosis, evaluation, and treatment: a 
scientific statement from the American Heart Association 
Professional Education Committee of the Council 
for High Blood Pressure Research. Hypertension 
2008;51:1403-19.

2.	 Chiong JR, Aronow WS, Khan IA, et al. Secondary 
hypertension: current diagnosis and treatment. Int J 
Cardiol 2008;124:6-21. 

3.	 Aronow WS. Atherosclerotic renal artery stenosis. Ann 
Transl Med 2017;5:264. 

4.	 Grossman E, Messerli FH. Drug-induced hypertension: an 
unappreciated cause of secondary hypertension. Am J Med 
2012;125:14-22.

5.	 Aronow WS. Hypertensive disorders in pregnancy. Ann 
Transl Med 2017;5:266.

6.	 Monticone S, Burrello J, Tizzani D, et al. Prevalence 
and clinical manifestations of primary aldosteronism 
encountered in primary care practice. J Am Coll Cardiol 
2017;69:1811-20.

7.	 Pedrosa RP, Drager LF, Gonzaga CC, et al. Obstructive 
sleep apnea. The most common cause of hypertension 
associated with resistant hypertension. Hypertension 
2011;58:811-7.

8.	 Weinberger MH, Sohen SJ, Miller JZ, et al. Dietary 
sodium restriction as adjunctive treatment of hypertension. 
JAMA 1988;259:2561-5.

9.	 Aronow WS, Fleg JL, Pepine CJ, et al. ACCF/AHA 
2011 expert consensus document on hypertension in the 
elderly: a report of the American College of Cardiology 
Foundation Task Force on Clinical Expert Consensus 
Documents. Developed in collaboration with the American 
Academy of Neurology, American Geriatrics Society, 
American Society for Preventive Cardiology, American 
Society of Hypertension, American Society of Nephrology, 



Annals of Translational Medicine, Vol 5, No 17 September 2017 Page 3 of 3

© Annals of Translational Medicine. All rights reserved.   Ann Transl Med 2017;5(17):349atm.amegroups.com

Association of Black Cardiologists, and European Society 
of Hypertension. J Am Coll Cardiol 2011;57:2037-114.

10.	 Mesas AE, Leon-Munoz LM, Rodriguez-Artalejo F, et al. 
The effect of coffee on blood pressure and cardiovascular 
disease in hypertensive individuals: a systematic review and 
meta-analysis. Am J Clin Nutr 2011;94:1113-26.

11.	 Gurwitz JH, Avorn J, Bohn RL, et al. Initiation of 
antihypertensive treatment during nonsteroidal anti-
inflammatory drug therapy. JAMA 1994;272:781-6.

12.	 Radack KL, Deck CC, Bloomfield SS. Ibuprofen 
interferes with the efficacy of antihypertensive drugs. A 
randomized, double-blind, placebo-controlled trial of 
ibuprofen compared with acetaminophen. Ann Intern Med 
1987;107:628-35.

13.	 Conlin PR, Moore TJ, Swartz SL, et al. Effect of 
indomethacin on blood pressure lowering by captopril 
and losartan in hypertensive patients. Hypertension 
2000;36:461-5.

14.	 Cortese S, Holtmann M, Banaschewski T, et al. 
Practitioner review: current best practice in the 

management of adverse events during treatment with 
ADHD medications in children and adolescents. J Child 
Psychol Psychiatry 2013;54:227-46.

15.	 Newcomer JW. Antipsychotic medications: metabolic and 
cardiovascular risk. J Clin Psychiatry 2007;68:8-13.

16.	 Chobanian AV, Volicer L, Tifft CP, et al. 
Mineralocorticoid-induced hypertension in patients with 
orthostatic hypotension. N Engl J Med 1979;301:68-73.

17.	 Liu Y, Yang MS, Yuan JY. Immunosupressant utilization 
and cardiovascular complications among Chinese patients 
after kidney transplantation: a systematic review and 
analysis. Int Urol Nephrol 2013;45:885-92.

18.	 Xue W, Zhang Q, Xu Y, et al. Effect of tacrolimus and 
cyclosporine treatment on metabolic syndrome and 
cardiovascular risk factors after renal transplantation: a 
meta-analysis. Chin Med J 2014;127:2376-81.

19.	 Vaziri ND. Mechanism of erythropoietin-induced 
hypertension. Am J Kidney Dis 1999;33:821-8.

20.	 Aronow WS. Treatment of hypertensive emergencies. Ann 
Transl Med  2017;5:S5. 

Cite this article as: Aronow WS. Drug-induced causes of 
secondary hypertension. Ann Transl Med 2017;5(17):349. doi: 
10.21037/atm.2017.06.16


	Drug-induced Causes of Secondary Hypertension
	Recommended Citation

	tmp.1531506566.pdf.QKmaT

