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Abstract
Minoxidil is an effective and relatively safe topical drug that is used to treat androgenetic alopecia and other
types of alopecia. This active ingredient is used in dermatology as a hair growth stimulant; however, the use
of solutions containing minoxidil can be accompanied by a variety of cardiovascular systemic side effects. In
this case report, we describe the case of a 23-year-old man who presented with complaints of dizziness,
blurred vision, general malaise, fatigue, and feeling pre-syncopal while standing after applying large
amounts of topical minoxidil solution for three days in a row. Other potential causes of the presenting
condition were excluded. The symptoms quickly resolved after the discontinuation of minoxidil. No other
treatment was used apart from minoxidil withdrawal.
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Introduction
Minoxidil is an FDA-approved component of over-the-counter solutions used to treat androgenetic and
other types of alopecia [1]. This active ingredient is used in dermatology owing to its ability to trigger
hypertrichosis; however, the use of formulas containing minoxidil can be accompanied by a variety of
systemic side effects in rare cases [2-4]. We report a case of systemic cardiovascular effects of topically
administered excessive amounts of minoxidil in a young man.

Case Presentation
A 23-year-old white man presented with complaints of intensive dizziness for three days (Figure 1). Other
symptoms included blurred vision, general malaise, and fatigue. He also complained of worsening of vertigo
and fatigue while standing, and feeling pre-syncopal. The patient denied taking any medication or
prohibited substances, and his medical history was of no significance. He was vaccinated according to the
immunization schedule in Russia, was not predisposed to seasonal colds, and did not undergo any
operations. He had not left the country for a year before admission. He had no history of getting psychiatric
treatment and showed no signs of emotional, behavioral, or cognitive disorders, overall appearing healthy.
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FIGURE 1: The patient - a young man with androgenetic alopecia.
Appearance at the time of first clinical admission.
The signs of diffuse hair loss (yellow arrows).

According to the information provided by the patient, he had started using 2% minoxidil topical solution
regularly for his manifesting androgenetic alopecia six months before the onset of symptoms and was
satisfied by the results of minoxidil treatment. After the spray cap of the bottle with the solution he was
using had been broken, he could not properly regulate the amount of product applied to his scalp. As told by
the patient, he had been applying topical minoxidil in amounts of about half of a teaspoon twice a day for
the last few days before the admission and was suffering from the symptoms described above.

The decision was made to carry out a differential diagnosis according to the European Society of Cardiology
guidelines on syncope (2018) in order to exclude cardiac pathology. The clinical examination of the patient
during the first admission was unremarkable, excluding his average resting blood pressure of 90/58 mmHg
(it was measured three times during the appointment, resulting in 89/58, 91/59, and 91/58 mmHg,
accordingly). His heart rate was 84 bpm on average after triple measurement (87, 82, 83 bpm accordingly).
Cardiac auscultation revealed a regular rhythm without a murmur. An ECG revealed a regular sinus rhythm;
the values of his complete blood count and blood glucose were within the reference values. A dermatological
examination of the scalp did not bring new data to the clinical picture as the skin appeared completely
normal, without any signs of inflammation, rash, discoloration, or findings of an infectious or traumatic
nature.

The patient was recommended to discontinue minoxidil use, and his symptoms disappeared without any
special treatment the day after minoxidil withdrawal. Apart from discontinuation of minoxidil, no other
treatment was used. At a follow-up appointment a week after the first one, the patient’s resting blood
pressure was 110/75 mmHg.

Discussion
Minoxidil was first introduced in the 1970s as an antihypertensive drug, and the discovery of its common
side effect, hypertrichosis, led to the development of a topical formulation to stimulate hair growth [5].
Common side effects of topical minoxidil use include several dermatological reactions of allergic and non-
allergic nature, such as contact dermatitis and seborrheic keratosis [6]. Although minoxidil has a reputation
for being a safe component for treating androgenic alopecia, the use of minoxidil-containing products can be
accompanied not only by local dermatological reactions but also by a variety of systemic effects, such as
hypotension, syncope, paresthesia, or chorioretinopathy [2-4,7]. The number of case reports of topically
applied minoxidil intoxication or systemic side effects is much smaller than the number of reports of
minoxidil poisoning after oral intake. At the moment, the possibility of using tablet forms of minoxidil to
treat various types of alopecia in men and women is being studied [8-10]. Nevertheless, minoxidil causes
severe toxicity when sufficiently ingested [11-13].

The mechanism of hair growth intensification by minoxidil is not fully understood although it is believed to
prolong the anagen phase in hair follicles [1,5]. There is evidence that minoxidil may act by altering
hormonal and enzymatic pathways, which results in lowering the ability of hair follicles to bind
dihydrotestosterone and enhancing the production of estradiol [14].

When applied externally, the systemic uptake of topical minoxidil is approximately 1.4% of the amount
applied to the scalp; however, this value may vary depending on the condition of the skin, the application
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frequency, and the composition of this substance in the products used [5].

The development of hypotension and syncope as a systemic side effect of topical minoxidil in a young man
was described by Dubrey et al. (2015) [2]. Any other potential causes of the presented condition were
excluded, and after the discontinuation of minoxidil, the symptoms quickly resolved. According to a study
described by Ranchoff R. E. and Bergfeld W. F. (1985), seven of 30 patients treated with a topical solution
with a concentration of minoxidil of 3% twice a day developed asymptomatic arterial hypotension, whereas
no increase in heart rate was recorded [7].

In this particular case, the patient was examined for cardiac pathology in the first place, because potential
arrhythmogenic causes of the described symptoms (and presyncopе being the most alarming of them) were
rated as prognostically worst. The relationship between the developed condition and the use of topical
minoxidil seems obvious, given the evidence of unintentional overdose of the product and the rapid
regression of symptoms after its withdrawal. Owing to the fact that there are only a few similar cases
described in the literature, we assume that such episodes will rarely occur in clinical practice. Apparently,
while we do not have enough data, it is impossible to predict the appearance of the described symptoms in
patients who use minoxidil solutions. Despite that, it is important to take into account the chance of
cardiovascular symptoms following minoxidil use.

To the best of our knowledge, the mechanism of systemic absorption of minoxidil during topical use, the
factors affecting the level of absorption, and the mechanism for the development of systemic side effects are
not reliably known. In addition, it is not known for certain what blood concentration of minoxidil is
sufficient for developing cardiovascular side effects. To obtain a complete understanding of the causes and
frequency of systemic side effects of topical minoxidil, further study of the problem is necessary.

Conclusions
In most cases of any cardiovascular disorder associated with the use of topical minoxidil, it is complicated to
prove the relationship between the use of minoxidil and the resulting disorders. This case illustrates the
potential for systemic cardiovascular effects resulting from topical minoxidil use, albeit in large amounts.
The possible occurrence of undesirable effects on the cardiovascular system should be considered when
prescribing topical products containing minoxidil. To form a reliable understanding of the causes and
frequency of systemic effects when topical minoxidil is used, further investigation of the problem is
required.
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