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Abstract
Minoxidil is a powerful antihypertensive medication that has been used extensively to control blood pressure in
patients with renal failure. Its mechanism of action is through a cyclic AMP-mediated effect on arteriolar smooth
muscle, with little effect on veins causing a direct vasodilatation of peripheral blood vessels. Minoxidil use has been
associated with cause and/or exacerbation of pericardial effusions both in dialysis patients and those with normal
kidney function. We report a 58-year-old African American female with history of severe resistant hypertension that
has been controlled by Minoxidil 5 mg po BID, and stage 3 chronic kidney disease who presented with shortness of
breath, and headache. Blood pressure 240/124 mmHg. Her CT Brain revealed no intracranial bleed.
Electrocardiogram showed normal sinus rhythm, with no ST/T wave changes. Cardiac biomarkers were normal.
However, 2D Echocardiogram showed Estimated ejection fraction EF of 65%, moderate pericardial effusion, with no
evidence of pericardial tamponade, and moderate Left ventricular hypertrophy. This case reviews and explains the
association between Minoxidil use and pericardial effusion, which may need appropriate treatment/monitoring, and
extensive work ups to rule out other pathologies.
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Introduction
Minoxidil is a direct-acting arterial vasodilator. Pericardial effusion
is reported with minoxidil treatment both in patients undergoing
dialysis and those with normal renal function. Pericardial effusion can
be large and result in cardiac tamponade in some cases [1-4].
In this report, we describe a 58-year-old African American woman
with moderate pericardial effusion diagnosed 12 months after starting
Minoxidil for severe resistant hypertension that was completely
resolved after discontinuing minoxidil.

Case Presentation

Figure 1: EKG showing LVH with repolarization.

A 58-year-old African-American woman with past medical history
of Hypertension and stage 3 chronic kidney disease, admitted with
complaints of shortness of breath, and headache. She works as an
accountant, denies tobacco, alcohol, and illicit drug use. She reports no
past complaints of chest pain, dyspnea on exertion, paroxysmal
nocturnal dyspnea, leg swelling, dizziness, palpitations, syncope,
hemoptysis, fever, night sweats, weight loss, joint pain, skin rash,
recent travel, or sick contact. She reports she ran out of minoxidil for
the past 7 days.

2D Echocardiogram showed moderate pericardial effusion, with no
evidence of pericardial tamponade. Estimated ejection fraction of 65%,
moderate Left ventricular hypertrophy. Estimated normal pulmonary
systolic pressure, no mass, no thrombus, no wall motion abnormality,
with normal valvular function (Figures 2- 7) (Table 1).

In the emergency room, her blood pressure was 240/124 mmHg,
pulse rate 78 beats/min regular, respiratory rate 24, SpO2 95% on room
air, temperature 98.0°F (36.7°C), height 1.62 m, weight 174 lb (78.92
kg), BMI 30.07 kg/m2. Physical examination was normal.

A diagnostic pericardiocentesis was performed with estimated 600
ml of straw colored fluid removed. Fluid study was negative for
malignant cells, acid fast bacilli, with sterile culture. ANA, Anti smooth
muscle Antibody, and Anti mitochondrial antibody were absent.

Electrocardiogram (ECG) showed normal sinus rhythm, no ST/T
wave changes and left ventricular hypertrophy (Figure 1).

Minoxidil restarted with dose of 5 mg po BID, and patient
discharged home. A follow up 2D Echocardiogram was done 3 months
later has revealed a recurrent small pericardial effusion. Minoxidil was
discontinued, and Lasix 40 mg po along with Metoprolol XL 50 mg po
daily and hydralazine 50 mg po TID started. 2D Echocardiogram then
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Chest radiograph (CXR) showed no acute cardiopulmonary
pathology. Computed tomography of the Brain (CT Brain) was
negative for intracranial hemorrhage.
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repeated three months later showed complete resolution of pericardial
effusion.

effusion (3%), heart failure, pericarditis, hypertrichosis. Minoxidil can
also cause increased perfusion to the normal myocardium and
decrease perfusion to the ischemic areas, which can result in angina
and abnormal electrocardiogram [5,6].

Figure 2: 2D Echo long axis view showing pericardial effusion.
Figure 4: 2D Echo parasternal short axis showing aortic valve and
evidence of pericardial effusion.

Figure 3: 2D Echo long axis view with doppler showing pericardial
effusion.

Discussion
Minoxidil is a direct arterial vasodilator. It is a prodrug that is
converted to its active form minoxidil sulfate by sulfation via the
sulfotransferase enzyme SULT1A1. Its molecular structure is 6amino-1,
2-dihydro-1-hydroxy-2-imino-4-piperidinopyrimidine.
Minoxidil acts by opening adenosine triphosphate-sensitive potassium
channels in vascular smooth muscle cells.
Minoxidil is indicated only in the treatment of hypertension that is
symptomatic or associated with end organ damage and is not
controlled with maximum therapeutic doses of a diuretic plus two
other
antihypertensive
drugs.
It’s
contraindicated
in
pheochromocytoma.
The recommended initial dosage of Minoxidil is 5 mg per day, it can
be increased to 10 mg, 20 mg and 40 mg in single or divided doses if
required for optimum blood pressure control. The effective dosage
range is usually 10 to 40 mg per day. The maximum recommended
dosage is 100 mg per day.
Common side effects observed in minoxidil use are reflex
tachycardia, rebound hypertension, increased cardiac output,
decreased peripheral resistance mediated by baroreceptor stimulation,
sodium and water retention, peripheral edema (7%), pericardial

J Cardiovasc Dis Diagn, an open access journal
ISSN: 2329-9517

Figure 5: 2D Echo apical view showing pericardial effusion.
The exact mechanism of pericardial effusion in patients taking
minoxidil is not clearly understood. It has been attributed to uremia,
pericarditis as well as salt/water retention secondary to peripheral
arterial dilatation. Our review of the literature shows that pericardial
effusion although uncommon 3%, it is commonly observed in patients
with cardiac or renal disease [4,7].
Minoxidil is predominantly arterial vasodilator with little
venodilation effect; therefore, postural hypotension is not commonly
observed in patient receiving minoxidil therapy. Minoxidil through its
arteriolar vasodilation triggers carotid and aortic baroreceptor reflexes
that subsequently stimulates peripheral sympathetic nervous system
(SNS), which causes tachycardia, increase cardiac output and O2
demand, and increase in plasma renin activity, and biosynthesis of
aldosterone that ultimately causes sodium/water retention [8-10].
Therefore, it is commonly given with therapeutic doses of β blocker
or a combined α-β blocker such as labetalol or carvedilol to prevent
tachycardia and increased myocardial workload, along with loop
diuretic to prevent serious fluid accumulation [3,5]. Our patient
received only minoxidil without diuretic and β blocker which could
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explain the clinical presentation. Although pericardiocentesis is
required in patients with hemodynamic compromise, most cases of
pericardial effusion resolve spontaneously upon cessation of minoxidil
therapy [11]. In our case, a recurrent pericardial effusion resolved
completely after discontinuing minoxidil.

Figure 6: 2D Echo subxiphoid view showing evidence of pericardial
effusion.

Figure 7: 2D Echo short axis view with evidence of pericardial
effusion.
Our case demonstrates a pericardial effusion in a patient with
resistant hypertension treated with Minoxidil. We believe, Minoxidil
caused pericardial effusion through sodium/water retention, and
through inducing pericarditis in a patient with renal impairment that
subsequently resolved entirely after cessation of Minoxidil.

Conclusion
Minoxidil is a direct vasodilator introduced in the early 1970s for
the treatment of hypertension. It is a potent medication used to control
blood pressure in patients with severe resistant hypertension when
other multidrug regimens failed to do so [1-4].
Minoxidil’s common side effect is an increase in pulse rate and salt/
water retention. Therefore, minoxidil is commonly administered with
both diuretic and β blocker or combined α-β blocker such as labetalol
or carvedilol to offset these side effects [5,6,9]. It must be administered
under close supervision, and hypertension specialist should be
involved.
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Labs

Results

Normal range

WBC

5.300/microL

4.000-10,000/microL

Haemoglobin Hgb

12.8 g/dl

14-17 g/dl

HCT

38.40%

41-51%

MCV

86 fL

80-100 fL

Platelets

310,000/micro L

150,000-350,000/micro L

INR

1

0.9-1.1

PTT

28 s

25-35 s

Glucose

94 mg/dl

70-100 mg/dl

Urea

20 mg/dl

8-20 mg/dl

S. Creatinine

1.3 mg/dl

0.7-1.13 mg/dl

GFR

58 mL/min/1.73 m2

90 to 120 mL/min/1.73
m2

Sodium

142 meq/L

135-145 meq/L

Potassium

3.8 meq/L

3.5-5.0 meq/L

S. Troponin I

0.04- 0.04–0.04 ng/ml

0-0.5 ng/ml

BNP

478 pg/ml

<100 pg/ml

D. Dimer

150 ng/ml

<500 ng/ml

Total cholesterol

236 mg/dl

150-199 mg/dl

HDL

24 mg/dl

>40 mg/dl

LDL

188 mg/dl

<130 mg/dl

Triglycerides

130 mg/dl

<150 mg/dl

A1C

6.10%

5.7-6.4%

ESR

10 mm/hr

0-22 mm/hr

CRP

1.2 mg/dl

<3.0 mg/dl

ANA

01:20

1: 40–1: 60

Rheumatoid factor RF

18 units/ml

<40 units/ml

ANCA

<1: 20

<1: 20

C3

91 mg/dl

88 to 206 mg/dL

C4

51 mg/dl

13 to 75 mg/dL

Anti
mitochondrial
01:23
antibody AMA

<1: 40

Anti
smooth
antibody SMA

Negative

Negative

Nonreactive

Nonreactive

Nonreactive

Nonreactive

Viral Hepatitis
A, B, C
HIV

musle

Table 1: Details of laboratory values.
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The incidence of pericardial effusion due to minoxidil is ~3%, and it
resolves
spontaneously
after
stopping
the
medication.
Pericardiocentesis is usually not indicated unless there is
hemodynamic instability.

6.
7.
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