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Introduction: Midodrine, an α-adrenergic agonist approved for orthostatic 
hypotension, is used off-label for hypotension in patients with heart failure with 
reduced ejection fraction (HFrEF). However, its prevalence, clinical outcomes, and risks 
in HFrEF remain unclear. Theoretically, adding midodrine to HFrEF patients’ medication 
regimens may facilitate up-titration of guideline-directed medical therapy (GDMT) by 
attenuating its corresponding hypotensive effects. This study aims to assess the 
concurrent use of midodrine and β-blockers in patients with HFrEF to allow the initiation 
or up-titration of GDMT.  

Methods: This was a multisite, retrospective chart review of adult patients with HFrEF 
who received concomitant treatment with midodrine and a β-blocker from March to 
June 2022. Patients were excluded if they were pregnant, had a left ventricular 
ejection fraction (LVEF) ≥ 50%, or received concomitant therapy for less than 48 hours. 
Primary outcomes included tolerance of β-blocker initiation and up-titration with 
midodrine. Secondary outcomes included initiation and continuation of midodrine 
and β-blockers or additional GDMT upon discharge.  

Results: Twenty-six patients were included. All patients on midodrine were initiated on β
-blockers, and 73% (n = 19) tolerated β-blocker dose titration. An improvement in 
mean systolic blood pressure (SBP) from 104 mmHg to 112 mmHg was observed. 
Nineteen (73%) patients were discharged on midodrine and β-blockers, while 7 (27%) 
patients were discharged on β-blockers alone.  

Discussion: The initiation of midodrine improved mean SBP and enhanced tolerability 
of β-blockers in HFrEF patients. Further studies with larger sample sizes are necessary to 
evaluate midodrine's long-term risks and benefits in HFrEF.  
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INTRODUCTION  

 Optimizing guideline-directed medi-
cal therapy (GDMT) plays a central role in 
the management of heart failure with  
reduced ejection fraction (HFrEF). This 
therapy includes the use of β-blockers, 
angiotensin receptor-neprilysin inhibitors 
(ARNi), angiotensin-converting enzyme 

inhibitors (ACEi) or angiotensin (II) recep-
tor blockers (ARBs), mineralocorticoid  
receptor antagonists (MRA), and sodium-
glucose-cotransporter-2 inhibitors (SGLT2i) 
to improve patient outcomes 
(Heidenreich et al., 2022). It is important 
to note that these therapies can poten-
tially induce hypotension. Consequently, 
many patients with HFrEF face challenges 
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in tolerating these medications due to 
pre-existing hypotension or hypotension 
induced by the medications themselves 
(Al Turk et al., 2017). Hypotension is a    
primary cause of treatment failure for  
patients on β-blocker therapy.  

 Midodrine, an approved peripheral   
α-adrenergic agonist, is primarily indicat-
ed for the treatment of orthostatic hypo-
tension. However, its off-label use extends 
to various conditions where the manage-
ment or prevention of hypotension is    
desired (Gutman & Wilson, 2017). Never-
theless, midodrine's specific risks and ben-
efits in patients with HFrEF are not yet well 
established. Few studies and cases have 
explored midodrine's potential role in 
treating heart failure (HF). In one study, 
adding midodrine increased mean systol-
ic blood pressure (SBP) and improved tol-
erability of β-blockers (Vijayaraghavan  
et al., 2020). Similarly, in a case series of 
four patients with hypotension, midodrine 
facilitated the initiation of GDMT with clin-
ical improvements (Shiu et al., 2022).  

 Overall, these studies suggest that 
midodrine may improve hemodynamic 
parameters and facilitate symptom man-
agement in patients with HF experiencing 
hypotension-related challenges while  
optimizing medical therapy. The purpose 
of this study was to investigate the con-
current use of midodrine and β-blockers 
in patients with HFrEF. This research aims 
to fill the existing knowledge gap regard-
ing the utilization of midodrine in con-
junction with β-blockers to improve the 
management of HFrEF and optimize 
GDMT strategies. 

METHODS 

 This was a retrospective, observation-
al, multi-site electronic health record    
review. Adults hospitalized with HFrEF 
concurrently receiving β-blockers and 
midodrine from March 2022 to June 2022 
were included. Patients with a left ven-
tricular ejection fraction (LVEF) greater 
than or equal to 50%, patients who were 
pregnant, and patients on concomitant 
therapy with a β-blocker and midodrine 

for less than 48 hours were excluded.   
Patient information was obtained 
through an informatics system report, 
and the patient list was de-identified us-
ing Microsoft     Excel. Descriptive statis-
tics were utilized for data analysis.  

 The primary outcomes included the 
number of patients who tolerated initia-
tion and up-titration of β-blockers due to 
midodrine treatment. Secondary out-
comes included the number of patients 
newly initiated on midodrine and             
β-blockers who were prescribed that reg-
imen upon discharge and the number of 
patients newly initiated on midodrine 
and GDMT (ACE inhibitors, ARBs, ARNi, 
MRA or SGLT2i) who were prescribed that 
regimen upon discharge. Data collection 
included age, gender, LVEF, New York 
Heart Association (NYHA) classification, 
midodrine average daily dose, heart 
rate, blood pressure, creatinine clear-
ance (CrCl), concomitant use of GDMT 
and inotropic agents, level of patient 
care at the time of midodrine initiation, 
change in vital signs after midodrine initi-
ation, hospital length of stay (LOS), and 
30-day readmission rate. Descriptive sta-
tistics were utilized for the primary and 
secondary outcomes.  

RESULTS 

 During the study period, 160 patients 
with HF received concomitant midodrine 
and β-blocker therapy within the health 
system. The final analysis included 26   
patients who met the inclusion criteria 
(Figure 1). The study patients exhibited a 
mean LVEF of 30% (SD ± 8.86), with the 
majority falling into HF NYHA class II and 
III. The mean midodrine dose was 20 mg 
(SD ± 9.90) per day, the median hospital 
LOS was 11.5 days (IQR 9), and 19%        
(n = 5) of patients experienced a 30-day 
hospital readmission (Table 1).  

 All 26 patients in the study tolerated 
initiation of β-blockers, and 73% (n = 19) 
tolerated the β-blocker therapy dose   
escalation (Table 2). The majority of the  
patients were initiated on metoprolol 
(58%), followed by carvedilol (23%) and 
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COVID-19 Edition 

Figure 1 

Patient Screening and Selection 

160 patients with 

concomitant midodrine 

and β-blocker 

134 patients excluded 

n = 60 LVEF ≥ 50% 

n = 74 concomitant 
therapy for < 48 

hours 

26 patients included in 

study 

Table 1 

Baseline Characteristics (N = 26)  

Characteristics 

Age, years, mean (SD) 74 (10.9) 

Gender—male, n (%) 14 (53) 

Comorbidities 

Hypertension, n (%) 

Diabetes mellitus, n (%) 

Ventricular failure, n (%) 

Atrial fibrillation, n (%) 

ESRD on HD, n (%) 

  

16 (61) 

12 (46) 

2 (7) 

12 (46) 

5 (19) 

LVEF, mean (SD) 30 (8.86) 

NYHA Class 

Class II, n (%) 

Class III, n (%) 

Class IV, n (%) 

  

10 (38) 

15 (57) 

1 (3) 

NT-proBNP, pg/mL, median (IQR) 9287 (18747) 

Midodrine daily dose, mean (SD) 20 (9.90) 

Hospital LOS, days, median (IQR) 11.5 (9) 

30-day hospital readmission, n (%) 5 (19) 
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bisoprolol (19%). The mean heart rate of 
individuals included in the study was 90 
beats per minute (bpm), which remained 
stable at 86 bpm with the initiation of 
midodrine. The mean SBP improved from 
104 mmHg to 112 mmHg after midodrine 
initiation, and the mean diastolic blood 
pressure was maintained from 65 mmHg 
to 63 mmHg (Figure 2).  

 There were 73% (n = 19) of patients 
discharged on concomitant midodrine 
and β-blockers, whereas 19% (n = 5) of 
patients were discharged with additional 
GDMT (Table 3). Notably, 31% (n = 8) of 
patients were discharged on digoxin, 19% 
(n = 5) were discharged on an MRA, and 
11% (n = 3) were discharged on a SGLT2i 
(Table 4). Moreover, 11 patients (42%) 
were discharged on two or more of the 
four pillars of GDMT in HFrEF (Table 5). Of 
note, five patients were readmitted with-
in 30 days, four of which were readmitted 
due to a HF exacerbation (Table 1). 

DISCUSSION 

 This study demonstrated that initiating 
midodrine in patients with HFrEF facilitat-
ed the optimization of GDMT, primarily 
involving the use of β-blockers. These 
findings contribute to the growing body 
of evidence supporting the role of mido-
drine in enhancing the tolerability and 
effectiveness of β-blockers in HFrEF       
patients. The patient population included 
in this study consisted of individuals with 
HFrEF and NYHA classification of II or 
greater. Additionally, approximately half 
of the participants were male, with a 
mean age of 74 (Table 1).  

 The results of this study align with pre-
vious findings that support the positive 

impact of initiating midodrine in patients 
with HF. In a study by Vijayaraghavan    
et al. (2020), 60 patients intolerant to        
β-blocker, ARNi, and MRA therapy with 
SBP less than 95 mmHg were initiated on 
midodrine. The mean midodrine dose 
was 20.7 mg daily, and the mean SBP  
improved by 8 mmHg (± 4). Approximate-
ly 94% of patients tolerated initiation of 
GDMT with concomitant midodrine ther-
apy. Notably, 75% (n = 45) of patients 
were successfully initiated on β-blockers, 
50% (n = 30) on an ARNi, and 33% (n = 20) 
on an MRA (Vijayaraghavan et al., 2020).  

 In a report of a 56-year-old male with 
an ejection fraction of 35%, a mean 
blood pressure of 70/52 mmHg, and intol-
erance to carvedilol and losartan, the 
initiation of midodrine allowed for the  
reintroduction of both GDMT agents. The 
re-initiation of GDMT was accompanied 
by an increase in the EF to 58%. Likewise, 
in a 58-year-old female with HFrEF (LVEF 
18%), GDMT with losartan and carvedilol 
resumed after two months of midodrine 
therapy. This led to an increase in her 
LVEF to 28%. Midodrine therapy also led 
to the initiation of metoprolol succinate, 
spironolactone, and losartan in a 61-year
-old patient following vasopressor         
requirement during hospitalization. Lastly, 
in a 57-year-old patient with a history of 
frequent HF hospitalizations, midodrine 
therapy facilitated the initiation of carve-
dilol, sacubitril-valsartan, and spironolac-
tone. With the initiation of GDMT, the   
patient experienced a reduction in HF 
hospitalizations and an increase in LVEF 
from 31 to 49% (Shiu et al., 2022).  

 By expanding upon the current obser-
vational data, our findings support the 

Table 2 

Primary Outcomes 

Primary Outcomes n (%) 

Patients who tolerated initiation of β-blockers 26 (100) 

Patients who tolerated up-titration of β-blockers 19 (73) 
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Figure 2 

Average Change in Vital Signs with Initiation of Midodrine 

Table 3 

Secondary Outcomes 

Secondary Outcomes n (%) 

Patients discharged on midodrine and β-blockers 19 (73) 

Patients discharged on midodrine and additional 

GDMT, including ACEi/ARBs, ARNi, MRA, or SGLT2i 
5 (19) 

Table 4 

Concomitant HF Medications 

Medication n (%) 

ACEi/ ARB/ARNi 2 (8) 

β-blocker* 26 (100) 

MRA 5 (19) 

SGLT2i 3 (12) 

Digoxin 8 (31) 

Dobutamine 1 (4) 

Note. *7 patients discharged on β-blockers alone  
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evidence that α-agonists may play a 
beneficial role in improving the tolerabil-
ity of GDMT in patients with HFrEF. Howev-
er, it is essential to consider the current 
study's limitations, including its retrospec-
tive nature, which introduces inherent 
limitations. The small sample size, poten-
tial inaccuracies in medical record docu-
mentation, and data extraction also con-
tribute to the study's limitations. To further 
evaluate the long-term risks and benefits 
of midodrine in patients with HFrEF, future 
prospective studies with larger sample 
sizes and a more diverse patient popula-
tion are warranted. Such studies will pro-
vide a more comprehensive understand-
ing of the potential benefits and risks    
associated with midodrine therapy in 
HFrEF patients and contribute to the opti-
mization of GDMT strategies. 

CONCLUSION 

 In conclusion, this study demonstrated 
that initiating midodrine in patients with 
HFrEF led to notable improvements in 
mean SBP and enhanced the tolerability 
of β-blockers. The overall findings suggest 
that midodrine may be a valuable       
adjunct therapy in the management of 
HFrEF, especially in patients who experi-
ence difficulties tolerating β-blockers due 
to pre-existing or drug-induced hypoten-
sion. Further studies are necessary to 
evaluate the long-term risks and benefits 
of midodrine in patients with HFrEF.  

 

 

DECLARATION OF INTEREST 

The authors report no conflicts of inter-
est. The authors alone are responsible for 
the content and writing of the paper.  

 

AUTHORS 

Maria A. Ruiz, PharmD       
Cardiology Pharmacy Resident, Baptist 
Hospital of Miami, Baptist Health, Miami, 
Fl, US. Correspondence regarding this  
paper can be directed to:      
Maria.Mosello@baptisthealth.net  

Dayana Martinez, PharmD, BCPS    
Clinical Pharmacy Specialist, South Miami 
Hospital, Baptist Health, Miami, FL, US. 

Maura Falli, PharmD, BCCP     
Clinical Pharmacy Specialist, Baptist   
Hospital of Miami, Baptist Health, Miami, 
FL, US. 

Kristen De Almeida, MSc, PharmD, BCCP 
Clinical Pharmacy Specialist, Baptist   
Hospital of Miami, Baptist Health, Miami, 
FL, US. 

Radhan B. Gopalani, PharmD, BCPS, 
BCCP, AACC            
Pharmacy Clinical Manager, Cardiology 
Pharmacy Residency Program Director, 
Baptist Hospital of Miami, Baptist Health, 
Miami, FL, US. 

 

 

 

Table 5 

Patients on GDMT  

GDMT n (%) 

β-blocker + ACEi/ARB/ARNi 3 (12) 

β-blocker + MRA 4 (15) 

β-blocker + SGLT2i 1 (4) 

β-blocker + ACEi/ARB/ ARNi + SGLT2i 1 (4) 

β-blocker + ACEi/ARB/ARNi + MRA 1 (4) 

β-blocker + ACEi/ARB/ARNi+ MRA + SGLT2i 1 (4) 
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