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Adverse Effects of Antihypertensive Drugs (and How to Deal with Them)
Disclosure Statement

The speaker’s research and educational activities have been supported in the past by essentially every pharmaceutical company that makes, markets or distributes antihypertensive drugs in the USA. The information presented is therefore likely to be biased. Healthcare providers are therefore strongly cautioned NOT to use the information presented in their daily practices (see, for example, The People of the United States of America v Peter Gleason) until and unless the specific agent or therapy receives formal approval from the US FDA for exactly the indication under consideration by the healthcare provider. 

Affidavit of Originality

The following material is based exclusively on the speaker’s own opinion, knowledge and expertise. There is no organization, company, or entity that has exercised any control or influence over the content of this presentation, nor has any other person or organization had any part in drafting, scripting or designing its content. The information presented is based on the principles of “Evidence-Based Medicine,” and is intended to avoid promotion of any specific commercial interest, product, or company.

Educational Objectives

At the end of this 50-minute presentation, the awake audience member should be able to:

1) Name three (3) common and one (1) rare adverse effect of each of the six (6) major classes of antihypertensive medications.

2) Name one (1) adverse effect of each of the six (6) major classes of antihypertensive medications that should prompt consideration of discontinuing the medication.

3) Name one (1) adverse effect of each of the six (6) major classes of antihypertensive medications that responds to an appropriate change in the medication regimen, but continuation of the class of medication.

Session Description

This 50-minute session will briefly summarize the world’s literature regarding the classification of adverse effects of the commonly-used classes of antihypertensive agents, which can be approached in two ways: 1) “Objective” vs. “Subjective” medication intolerance; or 2) Adverse effects that should prompt discontinuation of the offending medication, vs. those that can be managed by manipulating the therapeutic regimen. Generally, controversy surrounds a decision to discontinue an antihypertensive drug because of an adverse effect, since this is usually not allowed in clinical trials, and therefore the practice of switching a drug is not “Evidence-Based.” Nonetheless, pharmacy databases have shown consistent differences in medication persistence across antihypertensive drug classes which are surprisingly reproducible across geographical boundaries. The persistence rates correlate inversely and significantly with the incidence of adverse effects in registration trials, suggesting that management of adverse effects in clinical practice may predict both long-term adherence and the efficacy of antihypertensive drugs to reduce cardiovascular and renal events. The last part of the discussion will focus on specific adverse effects that typically prompt a change in medication, as opposed to those that can be managed by adding other agents to reduce the incidence or intensity of the adverse effect.

Abstract

Antihypertensive medications are some of the most commonly prescribed pharmaceutical products, as the prevalence of hypertension has remained stable for about 20 years at about 30% of US adults, and the proportion with controlled blood pressures (BPs) has increased dramatically (from 20% to >50%) over the last 40 years. In addition, an extensive clinical trials database has demonstrated the efficacy of many of these medications in not only lowering BP, but also preventing both cardiovascular and renal adverse events. And even more recently, generic formulations of nearly all of these agents have reduced (if not eliminated) many economic barriers to their use. 


One major challenge to reaping the full cardiovascular and renal benefits of antihypertensive drug therapy is the need for persistent daily consumption of all the pills. Across the world, pharmacy databases show that, annually, about 50% of patients in general medical practice discontinue their antihypertensive medications. Although this figure is essentially identical for many, if not most, chronic asymptomatic disorders (e.g., dyslipidemia, chronic infections with tuberculosis or HIV), a large proportion of medications are not refilled because patients perceive adverse effects that they often do not report to their healthcare provider. This issue cannot be well-studied in clinical trials, as they nearly always have a mechanism to assure rechallenge of the recalcitrant patient with study medication, and study personnel are routinely highly incentivized to keep as many subjects on blinded study medications as possible. Many reports clearly show the shortfall in medication adherence in general medical practice, compared to randomized clinical trials.


The unintended or unexpected effects of drugs can be categorized in several ways. Some drugs have potentially beneficial effects (besides lowering BP); these “side-effects” can be very helpful in helping patients stay on their medications. Common examples would include: beta-blockers for hypertensive people with migraine headaches or generalized anxiety disorder, alpha-blockers for older men with nocturia, or diltiazem for heart transplant patients who may chronically take reduced doses of cyclosporine. The term “adverse effect” helps to distinguish generally unwanted effects from these sort of potentially beneficial effects. Adverse effects typically fall into two categories: those that are common or characteristic (so-called “objective medication intolerance” as they are typically discovered and recognized during large Phase 3 registration trials, and are therefore mentioned in the product information), and those that are “subjective” (i.e., not found in the FDA-approved package insert). Although just as challenging to manage as the former, the latter type of adverse effects are often “bizarre” and “unusual,” and frequently lead to discontinuation of the drug suspected of causing the perceived problem.


Every class of antihypertensive drug has one or more important adverse effects, some of which limit persistence with therapy. The important task is to distinguish between those adverse effects that should lead to discontinuation of the drug (with the advice and consent of the healthcare provider), as compared to those that are less worrisome, and allow the offending drug to be safely continued, although perhaps with some modification to the regimen to decrease either the perception or the severity of the adverse effect.

In the most recent publicly-available NHANES dataset (as well as Medicare Part D beneficiaries in 2014), diuretics were the most commonly dispensed class of antihypertensive drug (including combination products). Hyponatremia (often severe) was the most common reason that a thiazide diuretic was permanently discontinued in a large tertiary hypertension clinic, with a prevalence of 0.5%. Most affected patients are smaller, older women with chronic kidney disease (CKD), and dose-reduction is seldom effective. Hyperglycemia and incident diabetes occurs in ~3-8% of subjects in clinical trials, but is allegedly less common in clinical practice; whether this should lead to discontinuation of the diuretic is highly controversial. In the Treatment of Mild Hypertension Study, 17% of the men given chlorthalidone reported erectile dysfunction at 2 years (which was significantly more than with other randomized therapies), but this adverse effect can be seen early with any drug that lowers blood pressure, and was no longer significant at 4 years of follow-up in TOMHS. In addition, we now have phosphodiesterase-5 inhibitors that can remedy this adverse effect (albeit at a cost that some patients find objectionable). Acute gouty arthritis led to discontinuation of a thiazide in 0.5% of patients in the Hypertension Detection and Follow-Up Program, but is allegedly more common today. Some patients object to taking a uricosuric or other medication to counter the effects of the diuretic, but allopurinol (or another medication with a hypouricemic effect) usually works. Some patients also see “temporary” adverse changes in their lipid profiles immediately after starting a diuretic, but current US guidelines suggest that these “go away” when the medication is continued. 


Angiotensin converting-enzyme (ACE)-inhibitors were the second most commonly reported drug class in NHANES (but third in Medicare Part D beneficiaries, probably reflecting the greater use of beta-blockers in older people who were more likely to have coronary heart disease). The most common adverse effect that leads to their discontinuation is a dry, hacking cough, particularly worse at night (which is reported to occur in 0-22% of patients). Every second-year medical student learns that this adverse effect is less likely to recur after a switch to either an angiotensin receptor blocker (ARB) or aliskiren. The situation is similar with angioedema, which is thankfully much less common (0.7% in the only trial that used its incidence as a primary endpoint). The most troublesome adverse effect, however is an acute increase in serum creatinine, which leads many physicians to erroneously discontinue the drug in patients with CKD, for fear of causing acute kidney injury (formerly “renal failure”). Clinical trial data show that an increase in serum creatinine from baseline of up to 25% is usual and customary, and associated with improved long-term preservation of renal function; the differential diagnosis should include overdiuresis, renovascular hypertension, and unrecognized left ventricular dysfunction. Only after all 3 of these conditions have been ruled out, and the increase in serum creatinine is persistently ≥ 25%, do I recommend stopping the ACE-inhibitor. Hyperkalemia can also be a concern, but increasing the dose of the diuretic, stopping potassium supplements, and avoiding high potassium foods are useful, effective options.

Although many prescriptions for beta-blockers were not just for hypertension, this was the third most commonly utilized antihypertensive drug class in NHANES (but second in Medicare Part D beneficiaries). In early studies (especially in colder climates), cold extremities and bradycardia were the two most common reasons for discontinuing beta-blockers. Cold extremities can usually be overcome today with either a beta-1 selective agent, or a vasodilating beta-blocker (e.g., an alpha-beta-blocker or nebivolol). Bradycardia is clearly dose-dependent, and sometimes improves with an agent that has intrinsic sympathomimetic activity (e.g., acebutolol). On the other hand, development of asthma or diabetes can be a reason to change antihypertensive agents, although the increased cardiovascular risk associated with antihypertensive drug-associated diabetes apparently takes about a decade to become elevated significantly.

Calcium antagonists, the fourth most commonly prescribed antihypertensive drug class, differ regarding their adverse effects. Verapamil causes dose-dependent constipation, especially in older people, which can occasionally be remedied by increasing dietary fiber; this recommendation allowed <10% of affected patients to continue the drug in one large series. Diltiazem causes few adverse effects in low doses, but was most often discontinued because of a lack of sufficient blood pressure-lowering efficacy in one large series. Long-acting dihydropyridine calcium antagonists cause dose-dependent pedal edema (5-30+%), which causes many ladies to wish to stop the drug. Lowering the dose, or giving a renin-angiotensin system blocker, can reduce the incidence and severity of pedal edema. In indirect comparisons of clinical trial data, an ACE-inhibitor was significantly more effective than an angiotensin II receptor blocker, which is turn was more effective than the renin inhibitor.


Angiotensin II receptor blockers were the fifth most commonly taken (but fastest growing, perhaps because many are now generically available?) antihypertensive drug class. The most common reason for discontinuation in one series from the late 1990s was the formulary decision to restrict their use to patients who had failed treatment with three consecutive ACE-inhibitors. But ARBs have the same problems with a temporary increase in serum creatinine, potential “unmasking” of renovascular hypertension, and teratogenicity as do ACE-inhibitors (and aliskiren, for that matter). In some socialized countries, hypertension treatment guidelines recommend initiation of therapy with an ARB, because they have fewer adverse effects than other major classes of antihypertensive drugs.


Alpha-1 blockers are no longer used as initial antihypertensive therapy (since ALLHAT), but are useful in older men with symptoms of benign prostatic hyperplasia, typically as fourth-line treatment. “First-dose hypotension” is less common with the longer-acting doxazosin and terazosin, compared to prazosin (which is probably why the latter is seldom used today). Orthostatic dizziness, and “stuffy nose” are the two most common symptoms that lead to discontinuation, although fewer patients than might be expected suffer fractures in falls related to the expected orthostatic blood pressure changes. This is probably a result of physicians not prescribing these drugs very often to frail elderly women with osteoporosis.


Adverse effects of antihypertensive drugs are common in daily clinical practice, but few of these are strong reasons to discontinue treatment, particularly given the overwhelming benefits of lowering elevated blood pressures. Fortunately, we now have a much better understanding of which drugs are most likely to cause which adverse effects in which patients, as well as having other treatment options that can ameliorate or avoid similar symptoms in an affected patient. This is presumably one of the major reasons why hypertension control rates in the USA have improved so much since 1999-2000.
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Multiple-Choice CME Questions

1. Which of the following common or characteristic adverse effects of angiotensin-converting enzyme (ACE) inhibitors should lead the healthcare provider to recommend discontinuation of the ACE-inhibitor in a patient with hypertension and chronic kidney disease (estimated glomerular filtration rate = 32 mL/min/1.73 m2)?

a. Acute gouty arthritis.

b. Angioedema.

c. Hyperkalemia.

d. Hypokalemia.

e. Increase in serum creatinine by 10% over a month, compared to baseline.

2. 
Which of the following common or characteristic adverse effects of a thiazide or thiazide-like diuretic should lead the physician to discontinue the drug in a patient with hypertension?

a. Gout.

b. Hypokalemia.

c. Increase in serum LDL-cholesterol by 10% compared to baseline.

d. New-onset diabetes.

e. Persistent hyponatremia.

3. 
A 62-year old woman with a 2-month history of hypertension visits her primary care medical home because of bilateral pedal edema, which began a week after she started amlodipine 5 mg/d. It is usually not present in the morning, but worsens during the day, making it difficult for her to remove her shoes in the evening. Blood pressure is 136/84 mm Hg, down 10/6 mm Hg since last month. Physical examination shows only 3+ bilateral pitting edema (at 4 PM) in the ankles. Laboratory studies are unremarkable. The most appropriate recommendation for her is which of the following?

a. Add aliskiren 150 mg/d.

b. Add hydrochlorothiazide 25 mg/d.

c. Add lisinopril 10 mg/d.

d. Add losartan 50 mg/d.

e. Decrease amlodipine to 2.5 mg/d.

4. 
A 64-year old man with type 2 diabetes notes worsening of his fasting fingerstick glucose measurements during the month after metoprolol succinate 100 mg/d was added to his once-daily chlorthalidone 25 mg, valsartan 160 mg, and amlodipine 5 mg. Seated blood pressure and pulse are 132/82 mm Hg and 68 and regular, down 6/4 mm Hg and 16 beats/minute, compared to last month. His A1c today is 7.8%, compared to 6.9% last month. The most appropriate recommendation for him is which of the following?

a. Add spironolactone 25 mg/d.

b. Increase amlodipine to 10 mg/d.

c. Increase chlorthalidone to 50 mg/d.

d. Increase valsartan to 320 mg/d. 

e. Switch metoprolol succinate to carvedilol.
