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The Slow Rhythm of Midodrine: A Peculiar Case of Profound Bradycardia
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Abstract 

Shock is a state of decreased organ perfusion that is life-threatening and requires emergent medical intervention [1]. As such, 
patients who present with shock are often managed in the critical care unit with intravenous fluid boluses and vasoactive agents. 
The ultimate goal is to prevent multi-system organ failure and to achieve a mean arterial pressure >65mmHg. Oral Midodrine 
has been hailed as an adjunctive therapy in critical care patients with refractory hypotension [2, 3, 4, 5]. However, Midodrine is 
only FDA approved, and remains the sole treatment for symptomatic orthostatic hypotension [6]. The mechanism of action is 
through alpha-1 adrenergic activation leading to an increase in vascular tone [2, 3, 4, 5]. Midodrine does not stimulate cardiac 
beta-adrenergic receptors, however its use can result in profound bradycardia [6]. We present a case of a 53-year-old patient in 
hypovolemic shock, refractory to fluid resuscitation who developed profound bradycardia after the initiation of Midodrine. This 
case highlights an overlooked and potentially dangerous side effect of a commonly used, off-label indication for this medication.  
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Introduction
Midodrine is a short-acting vasopressor approved by the FDA 
in 1996 for orthostatic hypotension. It belongs to the drug class 
alpha-1-receptor agonist which increases vascular tone and 
raises blood pressure. Midodrine is historically used to treat 
patients with symptomatic low blood pressure when a patient 
moves from sitting to standing, known as orthostatic hypoten-
sion. Midodrine is also proved to be a safe way to prevent a 
drop in blood pressure inpatients during dialysis sessions be-
cause it maintains vascular tone. More recently, Midodrine has 
been used in the ICU setting to maintain patients' mean arterial 
blood pressure when they are being weaned off other vasopres-
sors. It has also been used in adjunct with other vasopressors, 
or alone. Midodrine comes in 2.5mg, 5mg and 10mg tablets, 
which can be taken orally three times a day. It is rapidly ab-
sorbed, reaching peak serum concentrations around one hour 
and having a half like of 3-4 hours. It is metabolized in the 
liver and secreted in the urine. Midodrine has a mild side ef-
fect profile with common side effects including paresthesias, 
dysuria, hypertension and rash. More serious reactions include 
bradycardia, and visual field deficits. 

Case Presentation
The patient is a 53-year-old female with a history of Crohn's 
disease (diagnosed at 18 y/o) who presented with nausea, 
non-bilious emesis and concerns for high output ostomy. The 
patient had a total colectomy and ileostomy (at 21 years old) 
which was revised at 23 years old due to a small bowel flare-up 

requiring the small intestines to be moved to the left side (no 
J-pouch or colectomy stump). On presentation she reported left 
lower quadrant abdominal pain that was 8 to 10/10 in sever-
ity, intermittent, sharp in quality and non-radiating. She also 
reported 300-500 mL in her ileostomy bag every hour, which 
has increased from her usual 250 mL. She also reported a re-
duced appetite over the past 4 days with a 7-pound weight loss 
prior to arrival. The patient denied recent GI illness, smoking, 
alcohol, or recreational drug abuse. She also denies any extra-
intestinal manifestations such as a rash, blurry vision, muscle/
joint pain, chest pain, palpitations or back pain.
Initial vitals were stable with pulse ranging 76 to 104 beats 
per minute and blood pressure from 107/56 to 142/88 mmHg. 
Complete blood count was unremarkable. Comprehensive 
metabolic panel was remarkable for acute renal injury, hypo-
kalemia and hypomagnesemia. On exam, the patient was non-
toxic in appearance with regular heart sounds and clear lungs 
on auscultation. Her abdomen was soft, minimally tender to 
palpation and a left ileostomy bag was noted in place with ap-
proximately 200cc of liquid brown stool. Blood cultures and 
stool cultures were collected. Management initially focused on 
acute gastroenteritis with initiation of intravenous fluids due 
to concerns for hypovolemia. Over the course of 24 hours, her 
blood pressure dropped in spite of aggressive fluid resuscita-
tion. Midodrine was initiated at 5mg three times daily and the 
patient was transferred to the ICU.
Gastroenterology was consulted for further management and 
evaluation of the patient’s Crohn's Disease, high output os-
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tomy, and intractable nausea and vomiting. She had a bedside 
endoscopy which revealed normal esophagus and stomach. 
Given the fact that the patient had been in clinical remission 
of Crohn's Disease for many years, there was little evidence 
to support the fact that her presentation represented an active 
Crohn's flare over probable infectious etiology. Workup includ-
ing Giardia amoeba antigen, Hepatitis panel, stool studies and 
PCR for bacterial causes of gastroenteritis were negative. An-
timotility agents were initiated to decrease output. The patient 
was advised to avoid all dairy, artificial sweetener and greasy 
meals. Furthermore, steroids were discontinued as there was 
no evidence for active disease of the small bowel on a follow 
up CT heterography.
The intriguing part about the case was reflected in the patient’s 
response to Midodrine. As noted above, the patient was in hy-
povolemic shock with initial blood pressure readings as low 
as 80/50 mmHg and heart rates between 90 to 110 beats per 
minute. After the initiation of Midodrine, the patient’s blood 
pressure improved to 110/60 mmHg, however her pulse rate 
remained within the range of 39 to 60 beats per minute on te-
lemetry (Figure 1). The patient was not on any atrioventricular 
nodal blocking agents and was asymptomatic.

Midodrine was initiated at 18:51 when the mean arterial pres-
sure (MAP) was 60 and the heart rate was 100 (Figure 2, first 

blue arrow). Approximately 20 hours later at 15:30, the MAP 
was in the mid-70s and the heart rate was 55 (Figure 2, second 
blue arrow). The graph represents the documented vitals by 
nursing staff. However, it must be noted that on telemetry read-
ing, the heart rate did drop below 40 within the next 48 hours. 
Midodrine was discontinued on the fourth day at 10:00 (Figure 
2, third blue arrow), after which it was noted that the pulse rate 
recovered appropriately over 24 hours. 

Discussion
Shock is a state of decreased organ perfusion that is life-threat-
ening and requires emergent medical intervention. As such, pa-
tients who present with shock are hemodynamically unstable 
and require high acuity care. In critical care and emergency 
medicine, hemodynamic instability is managed with 30cc per 
kg boluses of intravenous fluid and vasoactive agents. The ul-
timate goal of intravenous fluid resuscitation and vasopressors 
is to prevent multi-system organ failure and to achieve a mean 
arterial pressure that is greater than 65 mmHg. Refractory hy-
potension results when patients remain hypotensive despite 
receiving the appropriate resuscitative fluids and vasopressors. 
Oral Midodrine has been hailed as an adjunctive therapy in 
critical care patients with refractory hypotension. It has also 
been beneficial in patients who become hypotensive during 
hemodialysis. Nonetheless, Midodrine is only FDA approved 

Figure 1: Telemetry strip showing profound sinus bradycardia and normal P-R interval. There was no evidence of pauses, heart 
block or P-Qrs dissociation. 

Figure 2: A graphic representation of mean arterial blood pressure (blue curve) versus heart rate (orange curve) in the setting of 
Midodrine administration. The x-axis (day and times) represents the real time recordings by nursing staff. The first arrow represents 
time when the patient received the first dose of Midodrine and the corresponding MAP and heart rate. The second arrow represents 
the time when the team noted an initial drop of heart rate with improvement in the MAP. And the last arrow represents the MAP and 
heart rate when Midodrine was discontinued. 
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for the treatment of symptomatic orthostatic hypotension. The 
mechanism of action is through alpha-1 adrenergic activation 
leading to an increase in vascular tone and hypertension. Mi-
dodrine does not stimulate cardiac beta-adrenergic receptors, 
however its use can result in profound bradycardia. 
Review of the current literature suggests that Midodrine causes 
reflex bradycardia primarily through activation of the barore-
ceptors. These receptors sense when there is an unusual in-
crease in blood pressure. Physiologically, Blood Pressure (BP) 
is determined by Stroke Volume (SV), Heart Rate (HR) and 
Total Peripheral Resistance (TPR) as such BP = SV x HR x 
TPR. In an unregulated system, increase in TPR through vaso-
constriction should directly increase blood pressure. However, 
when the carotid sinus senses this increase in blood pressure, 
signals are to the central homeostatic center—the medulla ob-
longata, which then activates a vagal response. Acetylcholine 
is released as a result and binds to the M2 muscarinic receptors. 
These receptors are located on cardiac muscle and act primari-
ly by reducing conduction velocity through the atrioventricular 
node leading to bradycardia. The electrocardiogram will show 
signs of delayed depolarization but normal P-R intervals and 
consistent P-QRS association.
In Critical Care and Progressive Care patients, our goals in 
correcting hypotension include providing volume support and/
or pressure support. In refractory hypotension cases where 
volume resuscitation does not improve hypotension, we must 
focus on providing pressure support. Midodrine is a typical 
first-line agent in providing pressure support through its ef-
fects as an agonist on alpha-1 adrenergic receptors. Of note, 
midodrine’s mechanism of action can be compared to that of 
phenylephrine, epinephrine and also norepinephrine which 
predominantly acts as an agonist on alpha-1 adrenergic recep-
tors. Although phenylephrine, epinephrine and norepinephrine 
are common vasopressor agents used in the setting of Criti-
cal Care and Anesthesia, midodrine is not. Due to midodrine’s 
nature as an oral medication that is commonly used outside 
of Critical Care and Anesthesia, the effect of reflex bradycar-
dia often seen in vasopressor agents used in Critical Care and 
Anesthesia can be overlooked. The significance of this is that 
reflex bradycardia from midodrine administration can worsen 
hypotension and increase the requirement for further vasopres-
sor agent support. This ultimately prolongs the course of treat-
ment needed in the Critical Care setting.
When discussing our current case, the way in which prolonged 
Critical Care treatment was mitigated was through the discon-
tinuation of midodrine administration after noting our patient’s 
bradycardic response. Since the half-life of midodrine is 3-4 
hours while the half-life of vasopressor agents used in Critical 
Care/Anesthesia range from 2-5 minutes, it was important to 
hemodynamically monitor our patient for the duration of mido-
drine’s clearance [7]. In our patient’s case, the effect of reflex 
bradycardia resolved after 24 hours of midodrine discontinu-
ation. Additionally, it is essential to note that our patient did 
not have an underlying renal pathology which would have pro-
longed the clearance of midodrine [7,8].

Conclusion
Overall, when administering midodrine it is essential to un-
derstand the underlying mechanism of action and side effects 
which can be compared to vasopressors used in the setting of 
Critical Care and Anesthesia. Similar to phenylephrine, epi-
nephrine and norepinephrine, midodrine acts as an agonist at 
alpha-1 adrenergic receptors in effect improving hypotension 

through vasoconstriction. Importantly, this vasoconstriction 
can lead to reflex bradycardia as seen in this case report in-
volving midodrine. While the resolution of reflex bradycardia 
can be seen shortly after discontinuation of vasopressor agents 
used in Critical Care/Anesthesia, the resolution of reflex bra-
dycardia after discontinuation of midodrine is more prolonged. 
Due to this, we must note the importance of hemodynamic and 
symptomatic monitoring following the discontinuation of mi-
dodrine. In this case, we saw a resolution of reflex bradycardia 
24 hours after the discontinuation of midodrine
Furthermore, given the fact that Midodrine is frequently used 
off label in hypotensive patients, this case serves as a caution-
ary finding to not only avert excessive workup for bradycardia, 
but also alert clinicians to this underreported side effect. Mi-
dodrine should be stopped especially if the patient experiences 
symptomatic bradycardia or shows evidence of reduced car-
diac output. As such, the case importantly highlights an over-
looked and potentially dangerous side effect of a commonly 
used, off-label indication for Midodrine.
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