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ABSTRACT )

Thiazide diuretics are used as one of the first-line agents to treat hypertension. However, the treated patients
may have to receive multiple medications to treat comorbidities ensuing in drug-induced side effects. The present
review was conducted using keywords such as drug interactions, pharmacodynamic drug interactions, thiazide
diuretics, hydrochlorothiazide, chlorthalidone, and indapamide. The abovementioned words were searched in
databases such as Medline, PubMed, PubMed Central (PMC), Google Scholar, ScienceDirect, Cochrane Library,
and reference lists. Thiazides are diuretics, known to interact with drugs such as digoxin, flecainide, and dofeti-
lide pharmacodynamically through thiazide-induced hypokalemia, hyponatremia, and hypovolemia respectively.
The pharmacological interaction of thiazide diuretics with drugs such as lithium, angiotensin-converting enzyme
inhibitors, non-steroidal anti-inflammatory drugs, antidiabetic, and Vitamin D has been reported. Herbs such as
licorice and ginkgo were also studied for their interactivity with thiazides. Doctors and pharmacists are required
to be well aware of drug-induced side effects of thiazide. This step is crucial for preventing adverse side effects.
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Introduction

Diuretics, also known as water pills, are of two types:
(1) thiazide diuretics, including chlorothiazide and
hydrochlorothiazide and (2) thiazide-like drugs such as
indapamide and chlorthalidone [1]. Thiazide diuretics are
primarily prescribed in the management of hypertension
and edema associated with chronic heart failure, renal
dysfunction, and hepatic cirrhosis. Besides, these drugs
are also used to treat high blood pressure included by
corticosteroids and estrogen.

The guidelines from the Eighth Joint National Committee
and American College of Cardiology/American Heart
Association task force [2,3] recommend thiazide diuretics
as the preliminary drug to treat hypertension. Thiazide
diuretics inhibit Na'—~CI” symporter at distal convoluted
tubule. This results in the inhibition of reabsorption of
Na' and CI” ions with increased excretion of Na" and
water [4].

Hypertension is the most important risk factor of
cardiovascular diseases (CVD). It has been estimated
that, in 2012, 17.5 million people succumbed to CVD. It
includes coronary heart diseases attributing to 7.4 million
deaths and stroke-associated deaths accounting for 6.7
million [5,6]. The incidence of hypertension is high
worldwide, with more than 1.39 billion people diagnosed
in the year 2010 [7].

Drug interaction is defined as the interference of effects of a
drug by concomitantly administered drug(s), supplements,
food, tobacco smoke, or alcohol [8,9]. The majority of
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drug-to-drug interactions result in enhanced adverse effects.
Hence, they are considered preventable medication errors.
Emergency hospital admissions of approximately 6.5% are
due to adverse drug effects [10]. Furthermore, among them,
drug interactions accounted for 49% of admissions [11].

An inappropriate use of multiple medications is known as
polypharmacy. This practice increases the probability of
drug interactions due to the high number of concomitant
medications [12]. The prevalence of polypharmacy-
induced drug interactions is higher among patients with
hypertension, especially older patients, since they receive
many medications to treat various comorbid conditions
[13]. Hence, care should be taken by prescribers and
pharmacists while suggesting thiazide diuretics, to
prevent their serious side effects.

Digoxin

Digoxin is a digitalis glycoside and is indicated in the
management of patients with conditions such as congestive
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heart failure, atrial flutter (AFL), or atrial fibrillation (AF)
[14,15]. The combined therapy of thiazide diuretics and
digoxin results in more than three-fold increase in the risk
of hospitalization for digoxin intoxication. Digoxin, in
combination with hydrochlorothiazide, is a potential risk
for emergency hospitalization [16]. Thiazide diuretic-
induced hypokalemia increases myocardial sensitivity
for digoxin. Subsequently, an increased myocardial
uptake of digoxin results in digoxin intoxication [17].

It is recommended to monitor the signs and symptoms of
digoxin toxicity in patients receiving thiazide diuretics
and digoxin concomitantly [18].

Flecainide

Flecainide is a class one antiarrhythmic drug extensively
used to manage patients with AF [19]. Thiazide diuretic-
induced hyponatremia can increase flecainide-mediated
cardio toxicity. The administration of flecainide along
with thiazide diuretic results in recurrent syncope,
weakness, and fatigue due to electrolyte imbalance in
patients. The concomitant use of flecainide in a patient
receiving thiazide diuretic should be avoided to prevent
cardiotoxicity [20].

The cardiac conduction could be improved in the case
of flecainide toxicity by increasing extracellular sodium
levels through the administration of sodium bicarbonate
[21].

Dofetilide

Dofetilide is a class III antiarrhythmic agent that is
approved for use in the management of patients with
atrial arrhythmias including AF and AFL [22]. The
coadministration of chlorthalidone in a patient taking
dofetilide for atrial arrhythmias resulted in hypotension,
warranting the discontinuation of the former drug.
Moreover, the blood pressure was later maintained to
normal by the administration of low-dose amlodipine
along with lisinopril [23].

Lithium

Lithium is a mood stabilizer and is used widely as a
first-line agent to prevent and treat bipolar disorder [24].
A combined therapy of thiazide diuretics and lithium
resulted in lithium toxicity by increasing the reabsorption
of sodium and lithium at proximal convoluted tubule
[25].

The concomitant use of lithium with thiazide diuretics
resulted in elevated plasma concentrations of lithium
[25]. Since lithium has a narrow therapeutic index,
therefore, combination treatments including lithium and
thiazide diuretics should be avoided [26].

ACE Inhibitors

Angiotensin-converting enzyme (ACE) inhibitors are
the first-line drugs to treat hypertensive patients with
comorbidities such as diabetes, ischemic heart disease,
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heart failure, and chronic kidney diseases [2]. The
excessive reduction of blood pressure and symptomatic
hypotension can occur in patients receiving thiazide
diuretics and ACE inhibitors concurrently. The effect
is due to the depletion of sodium and water volume by
thiazide-based diuretics [27].

NSAIDs

Non-steroidal anti-inflammatory drugs (NSAIDs) are
widely used to treat inflammation, pain, and fever. They
include drugs such as ibuprofen, diclofenac, naproxen,
and many others [28]. They can increase blood pressure
through the inhibition of renal prostaglandins, leading
to sodium and fluid retention and vasoconstriction [29].
Hence, the antihypertensive effect of thiazide diuretics
could be decreased by the coadministration of NSAIDs.
Thiazide diuretics may exacerbate NSAID-associated
nephrotoxicity [30].

The monitoring of vital parameters in patients receiving
thiazide diuretics and NSAIDs concomitantly is crucial
[31]. These include tracking of blood pressure, renal
function, and serum potassium in high-risk elderly,
Blacks, and participants with low renin hypertension.
The patients receiving NSAIDs may be recommended to
take calcium channel blockers as the synthesis of renal/
extra renal prostaglandins does not affect them [32].

Antidiabetics

Thiazide diuretics may induce glucose intolerance and
hyperglycemia through impaired sensitivity, increased
resistance, and increased basal concentrations of insulin
[33]. Hence, they decrease the efficacy of antidiabetic
drugs such as sulfonylureas by interfering with blood
glucose levels.

The patients on combined therapy of thiazide diuretics
along with oral hypoglycemic drugs or insulin should be
monitored closely for blood glucose levels [34].

Vitamin D

Vitamin D is a fat-soluble vitamin and helps to prevent
fractures by increasing the intestinal absorption of
calcium [35]. The risk of hypercalcemia might be
exacerbated by Vitamin D supplementation in patients
receiving thiazide diuretics, subsequently decreasing the
urinary excretion of calcium [36].

Licorice (Glycyrrhiza glabra)

Licorice is an herb used widely in Chinese medicine to
treat various ailments [37]. Licorice is associated with
hypertension, hypokalemia, and edema and may attenuate
the antihypertensive efficacy of thiazide diuretics [38].
The coadministration of hydrochlorothiazide and licorice
in healthy volunteers resulted in hypokalemia due to
additive effects. A close monitoring of blood potassium
levels is recommended in patients receiving thiazide
diuretics and licorice [39].
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Ginkgo (Ginkgo biloba)

Ginkgo biloba is an herb used to manage various
neurological, psychological, and behavioral problems
[40]. The coadministration of G. biloba and thiazide
diuretics might cause an elevated blood pressure in
patients [41].

Conclusion

Thiazide diuretics interact pharmacodynamically
with drugs, such as digoxin, flecainide, and dofetilide
through thiazide-induced hypokalemia, hyponatremia,
and hypovolemia respectively. The pharmacological
interaction of thiazide diuretics with lithium, ACE
inhibitors, NSAIDs, antidiabetics, Vitamin D, and herbs
such as licorice and ginkgo has been reported. It is the
responsibility of medical practitioners and pharmacists
to be well informed of the drug interaction profile of
thiazide diuretics. This knowledge is required for the
minimization of associated side effects due to possible
drug interactions.
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