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Case Report
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Sildenafil citrate and its generic forms are widely used to treat erec-
tile dysfunction worldwide. Sildenafil citrate associated myocardial
infarction is rarely reported in patients with no previous coronary
artery disease. Herein, we present a case of a 40-year-old man with
no cardiovascular risk factors other than heavy smoking and heavy
drinking with no known previous ischemic symptoms, who had an
ST-segment elevationmyocardial infarction a ter receiving sildenafil
citrate. From this case report, we emphasize that as sildenafil is in-
creasingly being used as a recreational drug as it is widely available
without a physician's prescription, physicians should be aware that it
may reveal the underlying cardiovascular problem. Thus, physicians
mustalso consider theunderlyingmedical conditionswhenprescrib-
ing sildenafil.
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1. Introduction
Male erectile dysfunction (ED) is defined as the inability to

attain and/or maintain a penile erection sufficient for satis-
factory sexual performance. The overall reported ED preva-
lence rate in South Korea ranges from 8% to 45.8% according
to patient demographics [1] and is estimated to affect more
than 150millionmen globally [2]. Sildenafil citrate is the first
oral agent approved for the treatment of ED [3]. Several stud-
ies have shown that sildenafil citrate is safe for use in patients
with cardiovascular disease as well as in healthy individu-
als [4–9]. However, although the occurrence is low, there
may be significant cardiovascular accidents. Especially, co-
administration of nitrates and sildenafil citrate greatly raises
the risk of life-threatening hypotension [10, 11]. Therefore,
sildenafil citrate is not recommended for patients with coro-
nary artery disease who are already receiving nitrates.

Herein, we describe a rare case in which a patient with no
cardiovascular risk factors except heavy smoking and heavy
drinking, who had an ST-segment elevation myocardial in-
farction (STEMI) after receiving sildenafil citrate.

2. Case
A 40-year-old man presented to our emergency depart-

ment with acute chest pain, diaphoresis, and dyspnea. He
had no underlying disease and was not on any prescription
medication: he had no history of hypertension, diabetes mel-
litus, dyslipidemia, denied erectile dysfunction, and had no
psychiatric illness. However, he was a heavy current smoker
(40 pack-years) and a heavy drinker (1 L of beer three to four
times a week). His height was 175 cm with a weight of 51 kg,
a body weight index of 16.7 (kg/m2). He experienced chest
pain during sexual intercourse after he consumed 1.4 L of
beer and took 100 mg of sildenafil (Kamagra®, India), which
was his first time he used sildenafil for recreational purposes.
His initial blood pressure (BP) was 70/40 mmHg and pulse
was 80 beats per minute (bpm), and he was not dehydrated,
with serum sodium of 140 mEq/L (reference range: 135-
145 mEq/L) and a creatinine level of 0.87 mg/dL (reference
range: 0.8-1.5 mg/dL). His initial electrocardiogram (ECG)
showed an elevated ST-segment on the II, III, and aVF leads
(Fig. 1A), indicating STEMI. Thus, primary percutaneous
coronary intervention (PCI) was considered. While prepar-
ing the patient for PCI, intravenous (IV) hydration with 500
mL of normal salinewas initiated. However, 15minutes after
IV hydration, his BP recovered, chest pain resolved, and the
previous ST elevation in the II, III, and aVF leads on his ECG
resolved (Fig. 1B). Hence, we concluded that the patient had
variant angina as his chest pain occurred at dawn after con-
suming alcohol while his symptoms improvedwithout revas-
cularization, and the elevated ST-segment on the ECG spon-
taneously resolved. Furthermore, as the creatine kinase my-
ocardial band (CK-MB) was < 1.0 ng/mL (reference range:
1-4 ng/mL), troponin-Twas< 0.01 ng/mL (reference range:
0.01-0.4 ng/mL), and troponin-I was < 0.01 ng/mL (refer-
ence range: 0.01-0.02 ng/mL), we did not perform a primary
coronary angiography.

However, in the morning, although his ECG showed no
ST elevation, CK-MB and troponin-I both increased to 60.6
ng/mL and 2.047 ng/mL, respectively. In addition, transtho-
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Fig. 1. The electrocardiogram (ECG) of the patient at the initial visit of the emergency department, complaining chest pain. ST elevations can be
seen in the ECG leads of II, III and aVF (A), and the ECG 15 minutes after intravenous hydration of 500 mL of normal saline, where the ST elevations in ECG
leads of II, III and aVF have normalized (B).

racic echocardiography revealed left ventricular (LV) dys-
function, with LV ejection fraction of 41% (normal: > 55%)
and regional wall motion abnormality in the right coro-
nary artery (RCA) territory. There were no signs of pul-
monary embolism in the echocardiography. Therefore, we
performed an elective coronary angiography and found sig-
nificant stenosis of the middle RCA (90% stenosis, Fig. 2A)
and distal left circumflex artery (LCx) (85% stenosis, Fig. 2B).
Subsequently, PCI was performed on both arteries (Fig. 2C-
D). Following this, the patient was prescribed 100 mg of as-
pirin once daily, 75 mg of clopidogrel once daily, 90 mg of
diltiazem twice daily, and 20 mg of rosuvastatin once daily.
The patient was discharged on the third day without compli-
cations. During outpatient follow-up, he had no symptoms
of ischemia.

3. Discussion
A high prevalence and incidence of worldwide ED has

been observed in recent epidemiological data and is projected
to double by 2025 [2]. In a large survey conducted in Ko-
rea, 13.4% of 1,570 men with an age range of 40-79 years suf-
fered from ED [12]. In another Korean study of 3,501men of

age over 20 years, the prevalence of ED who visited primary
care physicians was 36.6% [13]. Age, diabetes, hypertension,
obesity, lack of exercise, and smoking are risk factors for ED,
and as these factors are increasing, sildenafil is also increas-
ing. In addition, we believe the population on sildenafil is
higher than the previously reported factors due to its recre-
ational usage.

Sildenafil citrate is the first approved oral phosphodi-
esterase type 5 inhibitor for the treatment of ED [3]. It selec-
tively inhibits cyclic guanosine monophosphate and induces
relaxation of the blood vessels and smooth muscles, which
enhances penile erection, with modest reductions in BP, in-
sufficient to stimulate a reflex increase in heart rate. Indeed,
sildenafil is not associated with a short-term risk for myocar-
dial infarction (MI). Moreover, studies have reported that
sildenafil is not associated with an increased risk of cardio-
vascular events [7–9]. Furthermore, there has been no re-
ported hemodynamic interaction between sildenafil and red
wine [14]. However, there is conflicting evidence on associ-
ations between sildenafil and cardiovascular diseases; vasodi-
lation and hypotension from sildenafil as the cause of the in-
creased the risk of developingMI [15] versus vasodilation im-
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Fig. 2. Elective coronary angiogram of the right coronary artery (RCA) and the left circumflex coronary arteries (LCx). The middle RCA had
stenosis of 90%, shown by the white arrow (A), and the distal LCx had focal stenosis of 85%, shown by the white arrows (B). One stage primary coronary
intervention (PCI) on the middle RCA was performed (3.5 × 30 mm Resolute Onyx Stent, white arrow) (C), and one stage PCI on the distal LCX was
performed (2.75× 22 mm Resolute Onyx Stent, white arrows) (D).

proving coronary artery flow reserve from increased hemo-
dynamic flow [16]. Reviews on cardiovascular risk and silde-
nafil show deaths from cardiovascular diseases are the high-
est, however, the death rate was slightly higher in the placebo
groups than the sildenafil groups arguing the safety of silde-
nafil [17].

In patients without a prior history of coronary artery dis-
ease, sildenafil-associated MI is rarely seen [18, 19]. How-
ever, we report a rare case, where the patient consumed silde-
nafil with alcohol in the attempt of engaging in sexual activity
that revealed the underlying coronary disease. Like dipyri-
damole, which was previously used in non-invasive phar-
macological stress tests to diagnose coronary artery disease,
we believe that sildenafil expands all coronary arteries, in ef-
fect, shifting more blood flow to the left anterior descending
(LAD) artery, a non-obstructive coronary artery. Therefore,

this may steal blood from the deprived region distal to ob-
struction and aggravate the ischemia of the obstructive lesion
of RCA and LCx. This, without compensating heart rate in-
crease, reduced the total blood flow, which could not meet
the demand required by the LAD, revealed the underlying
coronary disease, as can be seen in coronary steal syndrome
[20]. If the patient had variant angina, sildenafil might not
have triggered ST elevation; on the contrary, it may have im-
proved his symptoms of chest pain and dyspnea.

The American College of Cardiology and American Heart
Association expert consensus reported an executive summary
on the use of sildenafil in patients with cardiovascular dis-
eases [11]. The summary table (Table 1) is reprinted for
clarity [11], and based on the table, our patient had no con-
traindications, such as the use of nitrates or antihyperten-
sives. However, Table 1, in retrospect, shows that our pa-
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Table 1. Summary table of clinical recommendations from the American College of Cardiology and American Heart
Association expert consensus: the use of sildenafil in patients with cardiovascular diseases [11]
Summary Table of Clinical Recommendations in the Use of Sildenafil

A. Use of sildenafil clearly contraindicated
1. Concurrent use of nitrates
B. Cardiovascular effects of sildenafil may be potentially hazardous (use dependent on individual clinical assessment)
1. Patients with active coronary ischemia who are not taking nitrates (e.g., positive exercise test for ischemia)
2. Patients with congestive heart failure and borderline low blood pressure and borderline low volume status
3. Patients on a complicated, multidrug, antihypertensive program
4. Patients taking drugs that can prolong the half-life of sildenafil

tient might have belonged to the B-1 category. According to
this report, we believe that sildenafil can trigger similar MI
events in patients with asymptomatic severe stenosis of the
coronary artery.

The expenditure of cardiac and metabolism during sexual
intercourse depends on the type of sexual activity. Hemo-
dynamic changes related to sexual intercourse can be much
greater with an unfamiliar person, an unfamiliar environ-
ment, excessive eating and drinking than a familiar partner.
In general, people with the highest risk are middle-aged and
have an extramarital relationship. Individual variation may
be present in cardiovascular response during sexual inter-
course from 2.0 to 5.4 metabolic equivalents (METS), which
is a wide variation. Thus, equating the level of cardiac or
metabolic expenditure during sexual intercourse with activ-
ities such as “climbing the first or second floor” can under-
estimate the level of cardiovascular response for each indi-
vidual [11]. In previous old studies of “The so-called coition
death” [21], sexual activity was only 0.9% likely to be the
cause of the onset of myocardial infarction. Taking this all
into account, we recommend using the Duke Activity Status
Index (DASI, https://www.mdcalc.com/duke-activity-statu
s-index-dasi) to determine the patient’s cardiovascular risk,
where patients with less than 5-6 METs exercise capacity
should consult a cardiologist [11].

There are limitations of this case report, the first is that
plasma sildenafil levels were not measured to corroborate the
patient’s sildenafil intake. As the patient was admitted by
the emergency department, and since the patient’s status was
an acute state, there was no time to check if there were any
commercial laboratories that performplasma sildenafil levels.
Additionally, we have tried to seek commercial laboratories
measuring plasma sildenafil, however, there were no labora-
tories measuring plasma sildenafil levels in Korea. Further-
more, the Ministry of Health and Welfare of Korea does not
reimburse the cost of plasma sildenafil levels as checking this
has no clinical benefit as in treatment antidote.

Another argument thatmay bemade is his pulmonary vas-
culature might have been impaired which was exacerbated
by sildenafil. Groom et al. [22], recommended not to pre-
scribe sildenafil due to fetal growth restriction. However,
there is no evidence that sildenafil impairs the lung vascu-
lature in matured adult lungs, let alone in a single sildenafil

intake, which was the case in our patient, who denied previ-
ous sildenafil intake.

4. Conclusions
With the current trend of sildenafil becoming a recre-

ational drug widely available without a physician’s prescrip-
tion, physicians should be aware that sildenafil may reveal the
underlying cardiovascular problem. In addition, physicians
must consider underlying medical conditions when prescrib-
ing sildenafil.
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