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ABSTRACT

	Background: Refractory ascites is a major complication of cirrhosis with a 1-year survival rate of less than 50%. Large-volume paracentesis (LVP) is the standard treatment but does not improve survival and carries risks of circulatory dysfunction. Midodrine, an oral alpha-adrenergic agonist, with or without octreotide, has been studied as a potential alternative or adjunct therapy.

Methods: A systematic review was conducted using Ovid Medline, CINAHL, and Scopus. After screening, eight studies met inclusion criteria that evaluated midodrine, alone or in combination, in patients with cirrhosis and refractory ascites.

Results: Midodrine consistently improved systemic hemodynamics and renal function. Evidence for its role in reducing paracentesis-induced circulatory dysfunction and decreasing paracentesis frequency was mixed. Combination therapy with propranolol reduced first variceal bleeding and improved ascites control, while midodrine with octreotide was not superior to albumin. A pediatric study suggested renal protection but no improvement in ascites outcomes.

Discussion: Discussion: Midodrine appears to provide circulatory and renal benefits and may be useful as an adjunct therapy. However, current evidence does not support its use as a replacement for albumin or as a treatment that reliably improves survival or reduces paracentesis frequency. The strength of evidence is limited by small sample sizes, heterogeneity in study design and interventions, and reliance on several pilot trials. Additionally, many studies had short follow-up periods and were underpowered to detect meaningful differences in survival outcomes.
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1. INTRODUCTION 

Cirrhosis, a chronic condition caused by the scarring and fibrosis of the liver, is a major cause of death worldwide and the leading cause of ascites in patients. The increased prevalence of obesity and alcohol consumption has also increased the prevalence of non-alcoholic fatty liver disease and alcohol associated cirrhosis, and the number of deaths from cirrhosis is expected to rise in the coming decade [1]. Ascites is a common complication of cirrhosis and involves the accumulation of fluid within the peritoneal cavity. Ascites is an indication of poor prognosis and marks the transition to decompensated cirrhosis. It directly contributes to increased mortality through complications such as spontaneous bacterial peritonitis and hepatorenal syndrome [2]. Patients who develop refractory ascites have a 1-year survival rate of less than 50%, carrying an even poorer prognosis [3].

The current standard of care for refractory ascites is repeated large-volume paracentesis, often in conjunction with albumin infusion [4]. While effective for fluid removal, this approach does not improve long-term survival and carries risks such as infection, circulatory dysfunction, and renal impairment. Alternative strategies such as transjugular intrahepatic portosystemic shunt (TIPS) may improve outcomes in select patients but are often limited by contraindications including advanced liver dysfunction or hepatic encephalopathy. Pharmacologic therapies such as midodrine, an alpha-adrenergic agonist that increases vascular tone and renal perfusion, have been proposed as a less invasive strategy to improve survival and reduce paracentesis requirements. When used in combination with octreotide, a somatostatin analog that reduces splanchnic vasodilation, midodrine may offer additional benefits in the management of refractory ascites.

Given the significant morbidity and mortality associated with refractory ascites, as well as the limitations of current treatment strategies, further investigation into the role of midodrine, alone or in combination with octreotide, is warranted. This review examines the available evidence to determine whether midodrine therapy improves survival and decreases the frequency of large-volume paracentesis in patients with cirrhosis and refractory ascites.

2. material and methods 
A structured literature search was conducted using the Ovid Medline database with a preliminary search strategy developed by a librarian. The following search terms and Boolean operators were applied:
1. exp Fibrosis/ OR (fibros* OR cirrhos*).mp
2. Ascites/ OR ascite*.mp
3. exp Midodrine/ OR (midodrin* OR st-1085 OR st1085 OR gutron OR amatine OR midon).mp
4. 1 AND 2 AND 3
This strategy yielded 57 articles in Ovid Medline. All records were imported into a citation manager, and no duplicates were identified. Titles and abstracts were screened for relevance to the research question: In patients with cirrhosis and refractory ascites, does midodrine (with or without octreotide) improve survival and reduce paracentesis frequency compared with large-volume paracentesis?

During the initial screening, 28 articles were excluded because they did not address cirrhosis or refractory ascites. The remaining 29 articles underwent full-text review. Of these, 21 were excluded: 2 for not discussing outcomes of cirrhosis and refractory ascites, 4 for not evaluating midodrine (with or without octreotide), 14 for being conducted outside of the United States, and 1 for being the incorrect article type.

A final total of 8 studies met the inclusion criteria and were included in this review. Inclusion criteria consisted of human studies that examined midodrine therapy, with or without octreotide, in cirrhosis and refractory ascites, with outcomes related to survival or paracentesis frequency. Exclusion criteria included non-human studies, studies not reporting outcomes of interest, studies conducted outside the United States, and irrelevant article types (e.g., narrative reviews, case reports with fewer than five patients). The study selection process is summarized in Figure 1, presented according to PRISMA guidelines.
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Figure 1. PRISMA Model Data Collection


3. results and discussion

A total of 8 studies were included in this systematic review that fit the inclusion criteria. All studies investigated the role of midodrine, alone or in combination with other therapies, in patients with cirrhosis and refractory ascites. The studies collectively evaluated outcomes including survival, paracentesis frequency, renal function, hemodynamic stability, and complications such as paracentesis-induced circulatory dysfunction (PICD). While findings varied, several trials suggested potential benefits of midodrine on circulatory and renal function, though results regarding survival and paracentesis reduction were inconsistent.

To better organize the findings, the included studies were divided into four main themes based on their focus and objectives. Theme 1, Hemodynamic and Renal Effects of Midodrine, included one article that focused their studies on renal effects of midodrine in cirrhotic patients with ascites. Theme 2, Midodrine in the Prevention of Paracentesis-Induced Circulatory Dysfunction (PICD), included four articles that focused their studies that compared midodrine with albumin, or with albumin plus terlipressin, to assess prevention of PICD following large-volume paracentesis. Theme 3, Combination Therapy with Midodrine, included two articles that focused on midodrine in combination with other therapies. The last theme, Theme 4, Midodrine in Pediatric Cirrhosis, included one article that focused on the use of midodrine for the management and treatment of pediatric cirrhosis. 

Theme 1: Hemodynamic and Renal Effects of Midodrine
Acute effects of the oral administration of midodrine, an alpha-adrenergic agonist, on renal hemodynamics and renal function in cirrhotic patients with ascites: 

This study examined whether oral midodrine, an alpha-adrenergic agonist, could improve systemic and renal hemodynamics in cirrhotic patients with ascites, both with and without type 2 hepatorenal syndrome (HRS). The trial included 25 patients, assessing changes in blood pressure, cardiac output, renal plasma flow, glomerular filtration rate, urinary sodium excretion, and hormonal markers before and after a 15 mg oral dose. In patients without HRS, midodrine significantly increased mean arterial pressure and systemic vascular resistance while reducing cardiac output and heart rate, which was accompanied by improved renal perfusion, higher glomerular filtration rate, and increased sodium excretion. These improvements were associated with reduced plasma renin activity, antidiuretic hormone, and nitric oxide metabolites. In contrast, patients with type 2 HRS showed only modest systemic hemodynamic improvement. and no meaningful changes in renal function or sodium handling. The findings suggest that midodrine acutely enhances systemic and renal function in cirrhotic patients without HRS but is less effective in advanced renal dysfunction, highlighting the need for further long-term studies [5].

Theme 2: Midodrine in the Prevention of Paracentesis- Induced Circulatory Dysfunction (PICD)
Addition of midodrine to albumin reduces the incidence of complications of large volume paracentesis: an RCT comparing midodrine, terlipressin, and albumin:

This study addressed whether adding vasoconstrictors to albumin could lower complications of large-volume paracentesis (LVP) in cirrhotic patients with refractory ascites, a procedure often complicated by paracentesis-induced circulatory dysfunction (PICD). In this randomized controlled trial, 165 patients were allocated to albumin alone, terlipressin with albumin, or midodrine with albumin. Results showed that the incidence of PICD was similar across groups (14% in albumin, 7% in terlipressin, 11% in midodrine), but midodrine significantly improved hemodynamics by raising mean arterial pressure and reducing plasma renin activity. The incidence of new-onset complications was much lower in the midodrine group compared to the other two. Although mortality at 28 days was not different, midodrine was associated with fewer hospitalizations, fewer repeat paracenteses, and fewer adverse events compared to terlipressin. The authors concluded that the addition of oral midodrine to albumin is a safe and effective approach to reduce complications following LVP. [6] 

Comparison of midodrine and albumin in the prevention of paracentesis-induced circulatory dysfunction in cirrhotic patients: a randomized pilot study: 

This randomized pilot study compared the effectiveness of midodrine and albumin in preventing paracentesis-induced circulatory dysfunction (PICD) among 50 cirrhotic patients with tense refractory ascites. Patients were randomized to receive either midodrine (n=25) or albumin (n=25) after large-volume paracentesis, with outcomes measured through serum creatinine, sodium, plasma renin activity, and aldosterone levels before and six days after the procedure. The study found that midodrine was less costly but led to significant worsening in kidney function and circulatory markers, while albumin maintained stable parameters. Seven patients in the midodrine group, most with hepatocellular carcinoma, died from complications such as liver failure and renal dysfunction, whereas no deaths or major complications occurred in the albumin group. The findings suggest that albumin remains superior for preventing PICD and related complications. Overall, this pilot trial concludes that midodrine is not as effective or safe as albumin, particularly in cirrhotic patients with coexisting hepatocellular carcinoma [7]. 

Midodrine versus albumin in the prevention of paracentesis-induced circulatory dysfunction in cirrhotics: a randomized pilot study: 

This randomized pilot study compared oral midodrine and intravenous albumin for preventing paracentesis-induced circulatory dysfunction (PICD) in cirrhotic patients with tense ascites. The study enrolled 40 patients dividing them equally into midodrine and albumin groups. Results showed that both treatments maintained stable plasma renin activity after paracentesis, with only two patients in the albumin group showing increases suggestive of PICD, and none in the midodrine group. Importantly, the midodrine group had greater 24-hour urine output and sodium excretion, while safety profiles were similar. The study concluded that midodrine may be as effective as albumin in preventing PICD, but at a fraction of the cost and with the added benefit of oral administration [8]. 

Prevention of paracentesis-induced circulatory dysfunction: midodrine vs albumin. A randomized pilot study: 
This randomized pilot study compared midodrine with intravenous albumin in preventing paracentesis-induced circulatory dysfunction (PICD) in cirrhotic patients with tense ascites. The trial included 24 patients who underwent large-volume paracentesis and were assigned to either midodrine or albumin treatment. PICD was defined by a significant rise in plasma renin activity and additional measures included aldosterone levels, renal function, and hemodynamic changes. Results showed that 60% of patients in the midodrine group developed PICD compared to 31% in the albumin group and that midodrine was also associated with a significant rise in aldosterone levels. Renal function parameters such as creatinine clearance and sodium remained similar between groups, although one patient on midodrine developed type 1 hepatorenal syndrome. The authors concluded that short-term oral midodrine at a fixed dose was less effective than albumin in preventing circulatory dysfunction after large-volume paracentesis in cirrhotic patients [9]. 

Theme 3: Combination Therapy with Midodrine
Midodrine plus propranolol versus propranolol alone in preventing first bleed in patients with cirrhosis and severe ascites: a randomized controlled trial: 

This randomized controlled trial evaluated whether adding midodrine to propranolol could prevent first variceal bleeding in cirrhotic patients with severe or refractory ascites. A total of 140 patients were randomized to either propranolol alone or propranolol plus midodrine, with outcomes followed over one year. The study found that combination therapy significantly reduced the risk of first variceal bleeding (8.5% vs. 27.1%), allowed for higher maximum tolerated doses of propranolol, and increased the proportion of patients achieving target heart rate. Patients in the midodrine group also had better ascites control, less need for paracentesis, and fewer complications such as paracentesis-induced circulatory dysfunction and spontaneous bacterial peritonitis. The combination produced greater reductions in hepatic venous pressure gradient and plasma renin activity, reflecting improved systemic and renal hemodynamics. Overall, the addition of midodrine enhanced both the safety and effectiveness of propranolol, reducing bleeding and ascites-related complications in this high-risk patient group [10]. 

Midodrine reduces new-onset acute kidney injury and hyponatremia in children with cirrhosis and ascites awaiting liver transplantation: Results from an open-label RCT: 

This randomized controlled trial evaluated midodrine in children under 18 with cirrhosis and ascites awaiting liver transplantation. The study compared midodrine with standard medical therapy to standard therapy alone over six months, focusing on cirrhosis-related complications. Midodrine significantly reduced the incidence of new-onset acute kidney injury and hyponatremia, while also improving renal function and systemic hemodynamics. However, it did not affect ascites resolution, recurrence, need for paracentesis, albumin use, or rates of spontaneous bacterial peritonitis and encephalopathy. These findings suggest midodrine provides renal and circulatory protection in pediatric cirrhotics on transplant waitlists, but it does not modify ascites outcomes. Overall, the trial supports midodrine as a safe and beneficial adjunct to standard care in this high-risk population [11]. 

Theme 4: Midodrine in Pediatric Cirrhosis
The combination of octreotide and midodrine is not superior to albumin in preventing recurrence of ascites after large-volume paracentesis: 

This randomized, double-blind trial investigated whether combining midodrine and octreotide could be as effective as albumin in preventing complications after large-volume paracentesis in patients with cirrhosis and refractory ascites. The trial enrolled 25 patients and compared single-dose intravenous albumin with oral midodrine plus long-acting intramuscular octreotide. The results showed no significant differences in the time to recurrence of ascites (10 days with albumin vs 8 days with vasoconstrictors) or in the rates of post-paracentesis circulatory dysfunction. Patients receiving vasoconstrictors had slightly higher serum creatinine levels and worsening MELD (Model for End-Stage Liver Disease) scores at recurrence, suggesting a trend toward poorer renal outcomes. The trial concluded that midodrine and octreotide did not improve outcomes compared with albumin and may even be less favorable for kidney function. These findings support albumin as the standard therapy and suggest that larger trials with this vasoconstrictor combination are not warranted [12].

In summary, the eight included studies highlight both the potential benefits and limitations of midodrine in the management of cirrhosis with refractory ascites. While midodrine improves hemodynamics and may reduce select complications, evidence remains conflicting regarding its ability to replace albumin or improve survival. Table 1 provides a detailed summary of the findings from each included study.
Table 1. Summary of Each Article Included in the Review
	Article Title
	Authors
	Year Published 
	Study Summary

	Acute effects of the oral administration of midodrine, an alpha-adrenergic agonist, on renal hemodynamics and renal function in cirrhotic patients with ascites [5]
	Paolo Angeli, Roberta Volpin, Donatella Piovan, Andrea Bortoluzzi, Raffaella Craighero, Stefania Bottaro, Gian Franco Finucci, Edoardo Casiglia, Antonietta Sticca, Renzo De Toni, Lucia Pavan, Angelo Gatta
	1998
	This randomized trial evaluates the acute effects of oral midodrine, an α-adrenergic agonist, on systemic and renal hemodynamics in cirrhotic patients with ascites, showing improved renal perfusion and sodium excretion in patients without hepatorenal syndrome but no real benefit in those with type 2 HRS.

	Addition of midodrine to albumin reduces the incidence of complications of large-volume paracentesis: an RCT comparing midodrine, terlipressin, and albumin [6]

	Anand Kulkarni, Rakhi Maiwall, Vinod Arora, Ankur Jindal, Sherin Thomas, Rehmat Ali, Sukriti Baweja, Ankit Bhardwaj, Guresh Kumar, Shiv Kumar Sarin


	2025
	This randomized controlled trial evaluates whether adding oral midodrine or terlipressin to albumin reduces complications of large-volume paracentesis in cirrhotic patients with refractory ascites, showing that midodrine plus albumin prevents hypotension and lowers new-onset complication rates compared to albumin alone.

	Comparison of midodrine and albumin in the prevention of paracentesis-induced circulatory dysfunction in cirrhotic patients: a randomized pilot study [7]
	Hassan Hamdy, Ahmed Elbaz, Ahmed Hassan, Omayma Hassanin
	2014
	This study compares oral midodrine with intravenous albumin for preventing paracentesis-induced circulatory dysfunction in cirrhotic patients with tense ascites, finding that midodrine is less effective than albumin, particularly in patients with hepatocellular carcinoma, and associated with worse renal and survival outcomes despite lower cost.

	Midodrine versus albumin in the prevention of paracentesis-induced circulatory dysfunction in cirrhotics: a randomized pilot study [8]

	Virendra Singh, Prashant Dheerendra, Baljinder Singh, Chander Nain, Divya Chawla, Navneet Sharma, Ashish Bhalla, Sushil Mahi
	2008
	This randomized pilot study compares midodrine and albumin in preventing paracentesis-induced circulatory dysfunction in cirrhotic patients with tense ascites, showing that midodrine may be as effective as albumin while offering lower cost and additional benefits in urine output and sodium excretion.

	Prevention of paracentesis-induced circulatory dysfunction: midodrine vs albumin. A randomized pilot study [9]
	Beate Appenrodt, Andrea Wolf, Frank Grünhage, Jonel Trebicka, Michael Schepke, Christian Rabe, Frank Lammert, Tilman Sauerbruch, J. Heller
	2008
	This randomized pilot study compares oral midodrine with intravenous albumin in preventing paracentesis-induced circulatory dysfunction in cirrhotic patients with tense ascites, finding that midodrine was less effective than albumin, with higher rates of circulatory dysfunction and renal impairment in the midodrine group.

	Midodrine plus propranolol versus propranolol alone in preventing first bleed in patients with cirrhosis and severe ascites: a randomized controlled trial [10]
	Abhijeet Ranjan, Ankur Jindal, Rakhi Maiwall, Chitranshu Vashishtha, Rajan Vijayaraghavan, Vinod Arora, Shiv Kumar Sarin
	2024
	This randomized controlled trial evaluates whether adding midodrine to propranolol improves prevention of first variceal bleed in cirrhotic patients with severe ascites, showing that the combination achieves greater portal pressure reduction, higher tolerated propranolol doses, better ascites control, and fewer complications compared to propranolol alone.

	Midodrine reduces new-onset acute kidney injury and hyponatremia in children with cirrhosis and ascites awaiting liver transplantation: Results from an open-label RCT [11]

	Ashritha Ashritha, Bikrant Lal, Rajeev Khanna, Vikrant Sood, Arun Sood, Seema Alam
	2024
	This open-label randomized controlled trial evaluates the effectiveness of midodrine in reducing new-onset acute kidney injury and hyponatremia in children with cirrhosis and ascites awaiting liver transplantation, showing improved renal and systemic hemodynamics but no significant effect on ascites control or survival.

	The combination of octreotide and midodrine is not superior to albumin in preventing recurrence of ascites after large-volume paracentesis. [12]
	Khurram Bari, Cecilia Minano, Martha Shea, Irteza Inayat, Hashem Hashem, HoChong Gilles, Douglas Heuman, Guadalupe Garcia-Tsao
	2012
	This randomized double-blind trial compares long-term vasoconstrictor therapy with midodrine plus octreotide to intravenous albumin after large-volume paracentesis in cirrhotic patients with refractory ascites, showing that the combination is not superior to albumin in preventing circulatory dysfunction or delaying ascites recurrence, and may worsen renal function and MELD score.














































This review examined eight studies evaluating midodrine, alone or in combination, in patients with cirrhosis and refractory ascites. Across trials, midodrine consistently improved systemic hemodynamics and renal perfusion, reflected by increased mean arterial pressure and reduced plasma renin activity, which aligns with current research on benefits of midodrine [13]. These effects were most notable in patients without advanced hepatorenal syndrome, suggesting midodrine may provide early benefits in circulatory support.

[bookmark: _Hlk226115895]The evidence for midodrine in preventing paracentesis-induced circulatory dysfunction was mixed. Some small studies suggested midodrine could be as effective as albumin at a lower cost, while others reported poorer renal outcomes and higher complication rates, reinforcing albumin as the standard of care [14]. Combination therapy also produced varied results: midodrine with propranolol improved bleeding prevention and ascites control, while midodrine with octreotide offered no advantage over albumin and was associated with worse renal outcomes. In pediatric patients, midodrine reduced acute kidney injury and hyponatremia but did not affect ascites control.

Overall, the findings suggest midodrine may serve as a useful adjunct therapy to improve hemodynamics and reduce select complications, but evidence remains inconsistent regarding its ability to reduce paracentesis frequency or improve survival [15]. Larger trials are needed to better define its role and clarify which patient populations benefit most.


This review has several important limitations. First, the overall strength of evidence is limited by the small number of included studies (n=8), many of which are pilot trials with small sample sizes, reducing statistical power and generalizability. Second, there is significant heterogeneity in study design, patient populations, and interventions, including variation in midodrine dosing, combination therapies, and outcome measures, which makes direct comparison difficult. Third, several studies reported short follow-up periods, limiting assessment of long-term outcomes such as survival and sustained reduction in paracentesis frequency. Additionally, the exclusion of non-U.S. studies may have introduced selection bias and limited the breadth of available evidence. Finally, publication bias cannot be excluded, as studies with negative findings may be underrepresented. These limitations highlight the need for larger, well-designed randomized controlled trials to better define the role of midodrine in this population.


4. Conclusion

Midodrine shows promise in improving circulatory and renal parameters in cirrhotic patients with ascites, with potential benefits in reducing complications when used alongside standard therapies. However, current evidence does not support its use as a replacement for albumin in preventing paracentesis-induced complications or as a therapy that meaningfully improves survival. At present, midodrine should be considered as an adjunctive option in selected patients, with further research required to establish its long-term impact on survival and paracentesis frequency.
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