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Minoxidil Associated Pericardial Effusion: A Case Report

Steven B. Deutscha, c, Michael Berlowitzb

Abstract

Minoxidil is an antihypertensive that works by directly dilating pe-
ripheral vessels. The agent produces vasodilation via a cyclic AMP-
mediated effect on arteriolar smooth muscle, with little effect on 
veins. There have been associations with its use and cause and/or 
exacerbation of pericardial effusions. This reported adverse effect re-
sulted in a black box warning in the US, which states that minoxidil 
may cause pericarditis and pericardial effusion that may progress to 
tamponade. Specifically, patients with renal impairment not on dialy-
sis and individuals with congestive heart failure are reported at higher 
risk. Here we report a case of a patient with underlying renal disease 
who presented to the hospital with hypertensive urgency. He devel-
oped a pericardial effusion soon after restarting minoxidil, which did 
not resolve until this medication was discontinued, despite undergo-
ing a pericardial window.
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Introduction

Minoxidil is an antihypertensive that works by directly dilat-
ing peripheral vessels. The agent produces vasodilation via a 
cyclic AMP-mediated effect on arteriolar smooth muscle, with 
little effect on veins. There have been associations with its use 
and cause and/or exacerbation of pericardial effusions [1, 2]. 
The purpose of this study was to investigate an adverse drug 
event and its associated black box warning of pericardial effu-
sion. I hypothesized that minoxidil was the cause of recurrent 

pericardial effusion in a patient whom underwent a pericardial 
window. I reviewed multiple studies consisting of observa-
tional studies, prospective observational studies using search 
words such as “pericardial effusion”, “drug related pericardial 
effusion”, “minoxidil and pericardial effusion”, “minoxidil 
black box warning” in PubMed, UptoDate, and Journal of 
American Medical Association.

Although the cause of the pericardial effusion in the pa-
tient discussed here is uncertain, malignancy, uremia, MI and 
autoimmune disease were ruled out. It is important to note that 
despite undergoing a pericardial window, the effusion did not 
resolve until minoxidil was discontinued.

Case Report

A 60-year-old Caucasian male with a medical history signifi-
cant for hypertension, cerebrovascular accident, abdominal 
aortic aneurysm, polycystic kidney disease status post right 
nephrectomy, sick sinus syndrome status post St. Jude pace-
maker placement and diet controlled diabetes, presented to the 
emergency room secondary to elevated blood pressure reading 
greater than 200/100 at home. He reported medication com-
pliance, except for his minoxidil, which he had not taken for 
1 week. Patient also reported sharp, non-radiating chest pain 
exacerbated by movement. He stated that he had experienced 
chest pain similar in quality in the past, and that he did not 
believe his current pain to be cardiac in origin. Patient was 
admitted to the cardiac service and his minoxidil, as well as 
his other home medications were restarted. Blood pressure 
returned to baseline. A chest X-ray was obtained at the time 
of admission and showed enlargement of the cardiac pericar-
dial silhouette with clear lungs and no evidence of consolida-
tion or effusions. Brain natriuretic peptide (BNP) was found 
to be 987 and a two-dimensional cardiac echo was obtained 
which showed a moderate pericardial effusion with some signs 
of early tamponade physiology: diastolic right atrial collapse 
(< 50% of diastole), mild respirophasic variation (< 25% mi-
tral inflow variation) and dilated non-collapsible inferior vena 
cava (IVC), although the patient was hypertensive at the time 
[3]. A consult was placed to cardiothoracic surgery for consid-
eration of a pericardial window. The following morning the 
pericardial window was performed and approximately 550 cc 
was evacuated. Fluid was sent for cytology and cultures. Cy-
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tology was negative for malignancy and there was no growth 
of microorganisms. A pericardial biopsy was obtained without 
evidence of tumor or inflammation. Serum histone Ab, anti-DS 
DNA, SS-B, and SS-A were negative. C3 and C4 were within 
normal limits, as was myeloperoxidase AB and proteinase AB. 
Patient was transferred to the cardiac intensive care unit for 
observation. He remained stable with blood pressures well 
controlled. He was discharged home with a refill of minoxidil.

Nine days later, the patient returned to the emergency 
room with reported shortness of breath, diaphoresis, and in-
creased chest pain. Repeat two-dimensional echocardiogram 
was performed and demonstrated a large, free flowing peri-
cardial effusion, circumferential to the heart with moderate 
atrial chamber collapse. Ejection fraction was estimated to 
be 55%. There was evidence for increased right ventricle-left 
ventricle interaction demonstrated by respirophasic changes in 
tricuspid velocities. Features were consistent with mild tam-
ponade physiology. A large residual pericardial effusion was 
identified. Cardiothoracic surgery was consulted for recurrent 
pericardial effusion. CT angiogram of the chest was negative 
for pulmonary embolus, but significant for a large pericardial 
effusion and small bilateral pleural effusion, right greater than 
left. Right thoracotomy was performed, as well as a pericar-
dial window and biopsy. The patient’s systolic blood pressure 
was increased by 10 mm Hg upon drainage of the pericardial 
collection. Cytology was non-revealing as was cytometry. The 
patient’s creatinine throughout the hospital course ranged from 
1.0 to 2.0 with appropriate urine output and a BUN of 11 - 28. 
Minoxidil was discontinued at that time due to high suspicion 
that the medication was the culprit for the recurrent pericardial 
effusion [4-6]. Repeat echo on post operation day 7 of peri-
cardial window showed the estimated ejection fraction to be 
in the range of 55%. Compared to prior transthoracic echocar-
diogram, there was interval resolution of large circumferential 
pericardial effusion. There was a small loculated inferior effu-
sion without echocardiographic signs of tamponade.

Discussion

Minoxidil is a direct acting vasodilator used for the treatment 
of hypertension. Side effects observed with the drug are pe-
ripheral edema (7%), pericardial effusion with tamponade 
(3%), pericardial effusion without tamponade (3%), angina 
pectoris, heart failure, pericarditis, rebound hypertension, 
tachycardia, and sodium and water retention. Patients with re-
nal impairment are at higher risk for developing pericardial 
effusions, although this adverse effect has been documented in 
patients with normal renal function as well. The exact mecha-
nism behind pericardial effusion in patients taking minoxidil is 
not clearly understood. Pericardial effusion in minoxidil-treat-
ed patients has been attributed to uremia, as well as the salt 
and water retention consequent of the vasodilatory effect of the 
drug. Review of the literature suggests that pericardial effusion 
is uncommonly observed in patients treated with minoxidil un-
less accompanied by cardiac or renal failure.

The patient reviewed in this case had underlying renal 
disease; however, renal function during hospitalization was 

within normal limits and at his baseline. His creatinine on dis-
charge was 1.2, with a glomerular filtration rate of greater than 
60, despite having a diagnosis of polycystic kidney disease. 
Literature has hypothesized that the increased incidence of 
minoxidil-associated pericardial effusion is higher in the renal 
disease population due to their susceptibility for uremia and 
salt and water retention; however, that did not appear to be 
the explanation for our patient’s adverse effect. Although the 
cause of the pericardial effusion in the patient discussed here 
is uncertain, malignancy, uremia, MI and autoimmune disease 
were ruled out. It is important to note that despite undergoing a 
pericardial window, the effusion did not resolve until minoxidil 
was discontinued, underlying the importance of acknowledg-
ing the link between minoxidil and pericardial effusion [7-11].
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