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Use of midodrine to discontinue intravenous vasopressors
in intensive care unit patients
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ABSTRACT

Purpose: Midodrine, an oral alpha-adrenergic agonist, has been used off-label in critically
ill patients to facilitate discontinuation of intravenous (IV) vasopressors. The proposed benefits
include earlier liberation from vasopressors and expedited ICU discharge. However, existing
evidence has been inconsistent.

Methods: We searched PubMed using the MeSH terms “midodrine” and “vasoconstrictor
agents” with filters for clinical studies in adults (=19 years). Studies in patients with cirrhosis
were excluded.

Results: Seven clinical studies were identified: three randomized controlled trials (RCTs),
three retrospective studies, and one case-control study. Two RCTs with 62 and 132 patients found
no difference in vasopressor duration or ICU length of stay with midodrine. One RCT demonstrated
reduced vasopressor use and costs. Retrospective and case-control studies suggested limited or
adjunctive benefits. Bradycardia was the most consistent adverse effect, reported in up to 15%
of patients.

Conclusions: Evidence regarding midodrine’s efficacy in facilitating 1V vasopressor dis-
continuation is inconsistent. While some studies suggest potential benefit, most trials demonstrate
no significant impact on vasopressor duration or ICU length of stay. Safety concerns, particularly
bradycardia, warrant caution. Large, multicenter RCTs are needed before midodrine can be

recommended as standard practice in ICU vasopressor management.

INTRODUCTION

Hypotension, defined as mean arterial pressure
(MAP) <65 mmHg, is a frequent and serious com-
plication in critically ill patients and is associated with
increased morbidity and mortality."? Intravenous vaso-
pressors such as norepinephrine, phenylephrine, epi-
nephrine, and vasopressin are cornerstone therapies
to restore perfusion.® However, prolonged vasopres-
sor use carries risks, including arrhythmias, ischemia,
acute kidney injury, and increased ICU costs.*

Midodrine, an oral direct alpha-adrenergic agonist,
is FDA-approved for orthostatic hypotension. Its active
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metabolite, desglymidodrine, increases systemic vas-
cular resistance by stimulating peripheral alpha-1 adr-
energic receptors.’~'° Beyond orthostatic hypotension,
midodrine has been used off-label in conditions such
as postural orthostatic tachycardia syndrome, vas-
ovagal syncope, dysautonomia, stress urinary inconti-
nence, and heart failure."-"3

In the ICU, midodrine has gained interest as an
adjunct therapy to facilitate vasopressor weaning,
potentially reducing ICU length of stay, lowering costs,
and improving resource use.>® This review evaluates
current evidence regarding midodrine’s role in vaso-
pressor discontinuation, focusing on efficacy, safety,
and clinical outcomes.

METHODS

A PubMed search was performed using the MeSH
terms “midodrine” and “vasoconstrictor agents.” Filters
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Table 1. Midodrine Effect on Vasopressor Weaning, ICU Length of Stay, and Mortality
Midodrine | Time on ICU
Trial Design # | Dose VP Prior | Time to Length of Author
Author, Year | of Patients (Frequency) |to M Wean VP | Stay Mortality Conclusion
Wood 2023'* | Case control |20 mg 39d*M  [26hr*M  |7d*M NR Limited
19M (every8h) [1.2dC 24 hr C 6dC efficacy
42 C
Poveromo Retrospective [2.5-10mg |1.6d*M |1.2d*M 55d*M 8 M (8.5%) | Possible
2016° 94 M (every 4 to CNR*** 150dC 21 C (22%) | adjunctive
94 C 12 h) therapy
Whitson Retrospective | 1040 mg NR*#** 29d*M |7.5d**M |31 M (23%) | May reduce
2016% 135M (every 8 h) 3.8dC 94dcC 36 C (26%) | vasopressor
140 C time
Rizvi 2018'¢ | Retrospective | 5-30 mg NR*** NR*** NR*** NR*** 48% of patients
uncontrolled | (every 8 h) were weaned
1,119 ICU off IV VP with
patients midodrine.
15.4% of
patients
developed
bradycardia
Costa-Pinto RCT 10 mg >24 hours | 16.5hr* M |2 d*M 1M (3%) No efficacy
20227 32M (every 8 h) 190hrC |24dC
30C
El Adly RCT 10 mg 3.8d4*M  |1.08d*M |12d**M 13 M (43%) | Reduced
20221 30 M (every 8h) [5.8dC 3.27dC 12dC 22 C (73%) | vasopressor
30C Total time time and costs
Santer 2020'® | RCT 20 mg >24 hr 23.5hr*M |6d*M NR*** No efficacy
66 M (every 8 h) 22.5hr C 6dC Risk for
66 C bradycardia

IV-Intravenous; VP-Vasopressor; M-midodrine; C-control; RCT- randomized controlled trial; *- median; **- mean; ***

were applied to include clinical studies in adult patients
(=19 years). Studies in patients with cirrhosis were
excluded due to differing pathophysiology. Titles and
abstracts were screened, followed by full-text review
of eligible articles. Reference lists of included studies
were reviewed for additional citations.

Criteria for inclusion included clinical research
(RCTs, cohort studies, case-control studies, case
series), use of midodrine for therapeutic purposes
in ICU patients, and outcomes related to vasopres-
sor discontinuation, hemodynamics, or ICU stay.
Exclusion criteria included pediatric patients, patients

with cirrhosis or hepatic disease, and preclinical stud-
ies, editorials, reviews, or conference abstracts.

REsuLTSs

Seven clinical studies metinclusion criteria (Table 1).
These included three RCTs, three retrospective stud-
ies, and one case-control study.

Efficacy: Two RCTs (n = 62 and n = 132) found
no reduction in vasopressor duration or ICU stay with
midodrine.”'® One RCT (n = 60) reported shorter
vasopressor duration and lower costs.® Retrospective
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and case-control studies reported mixed results, with
some suggesting modest reductions in vasopressor
duration.51413

Safety: Bradycardia was the most notable adverse
effect. In one large retrospective cohort (n = 1,119),
bradycardia occurred in 15.4% of patients.™

ICU length of stay: No consistent benefit was
observed across studies. Variability in ICU discharge
protocols may account for differences.

Limitations: Small sample sizes, heterogeneous
populations, non-standardized dosing regimens, and
single-center designs limited generalizability.

DiscussioN

This review highlights significant variability in
study results evaluating midodrine for vasopressor
weaning in the ICU. Only one RCT demonstrated
a clear reduction in vasopressor duration and cost,
whereas other randomized trials showed no benefit.
Observational studies provided mixed conclusions,
often limited by retrospective design and lack of
standardized protocols.

Safety concerns, particularly bradycardia, must
be considered in critically ill patients who are already
hemodynamically unstable. In addition, inconsistent
dosing strategies and heterogeneous patient popula-
tions complicate interpretation of outcomes.

The lack of reproducibility across similar RCTs
underscores the need for larger multicenter trials with
standardized protocols. Until such evidence is availa-
ble, midodrine should not be adopted as routine ther-
apy for vasopressor weaning.

CONCLUSION

Midodrine has been studied as an adjunctive
therapy to facilitate IV vasopressor discontinuation in
critically ill patients. Current evidence does not con-
sistently demonstrate reductions in vasopressor dura-
tion, ICU length of stay, or mortality. Safety concerns,
particularly bradycardia, further limit its widespread
use. At present, midodrine should be considered

investigational for this purpose, and routine use can-
not be recommended. Large, well-designed multi-
center RCTs are required to determine its role in ICU
practice.
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