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Albumin has long been an important option in the treatment of patients with cirrhosis and ascites. 

Albumin improves circulatory function; and is recommended for use in hepatorenal syndrome, 

spontaneous bacterial peritonitis, as well as in preventing post paracentesis circulatory dysfunction 

following large volume paracentesis (LVP)2. Albumin also has beneficial immunomodulatory and 

endothelial effects3. Therefore many centers use albumin as an unproven, but seemingly effective 

agent as an adjuvant to chronic diuretic therapy for ascites in patients with cirrhosis. In particular, 

patients regarded to have the greatest potential benefit are those with chronic renal insufficiency 

who tolerate diuretic therapy poorly. Midodrine, an α‐adrenergic agonist, has been shown to 

improve systemic and renal hemodynamics in patients with ascites4. However a meta‐analysis of 10 

trials using midodrine to treat ascites showed no beneficial effect on survival and when used as an 

alternative to albumin in LVP, the mortality was higher for midodrine than albumin5. Furthermore 

the addition of the somatostatin analogue, octreotide to midodrine was not superior to albumin in 

preventing ascites recurrence compared to albumin6. 

Albumin use is not without controversy7. Two different conclusions have been reached by separate 

groups conducting meta- analyses for use of albumin in large volume paracenteses. One group 

concluded that there was insufficient evidence that albumin infusion after LVP significantly lowered 

mortality in hepatocellular carcinoma-free patients with advanced liver disease8 and the other that 

albumin reduced morbidity and mortality compared with alternative treatments9. Moreover, large 

scale trials in critical care patients without liver disease have shown no survival benefit10, 11. Indeed 

many countries experience albumin shortages.  Albumin is many times more expensive than other 

intravenous fluids and the possibility of a transmission of diseases remain. Therefore an evidence-

based re-evaluation of the role of albumin in cirrhosis is required. The MACHT trial (midodrine and 

albumin for cirrhotic patients in the waiting list for liver transplantation) in the current issue of this 

Journal, the recently completed ANSWER (The human Albumin for the treatmeNt of aScites in 

patients With hEpatic cirrhosis)12 and soon to complete ATTIRE13 will hopefully guide clinical practise. 

The MACHT trial conducted by Sola et al at the centre with the best record of performing clinically 

important trials in advanced liver disease, showed that in patients with cirrhosis awaiting liver 

transplantation, treatment with midodrine and albumin (40g every 2 weeks) slightly suppressed the 

vasoconstrictor activity, but neither prevented complications of cirrhosis nor improved survival. This 

was a double blinded placebo controlled trial using opaque bags and intravenous sets to administer 

albumin or placebo. However, only 9 patients were treated for the entire year and the median 

length of treatment was 80 days. This demonstrates how challenging these studies are, in particular 

"natural history" studies in liver transplant candidates as transplantation frequently interrupts the 
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course of the patients’ disease. Therefore the results of this important study should be considered in 

light of these qualifications. 

How should we interpret the findings that treating decompensated cirrhosis patients on the waiting 

list for liver transplantation with albumin and midrodine neither reduced complications of cirrhosis 

nor improved survival? Certainly, given their notable achievement with regard to blinding, midodrine 

and albumin should not be prescribed for patients with a likely 3 month or less wait on the 

transplant list. However the ANSWER trial did demonstrate a survival benefit with a treatment 

regimen of 40g of albumin weekly rather than every two weeks12. The MACHT authors detected 

suppression, but not normalization, of the activity of the renin-angiotensin-aldosterone system and 

perhaps a greater dose of albumin or longer duration of treatment is required to benefit patients. It 

should be noted that the control group in ANSWER received no fluid or weekly medical care 

introducing an inherent bias in intensity of medical supervision that was not the case in this study.  

The forthcoming PRECICIOSA14 trial (Effects of Long-Term Administration of Human Albumin in 

Subjects With Decompensated Cirrhosis and Ascites) in which the treatment arm will receive 1.5 

g/kg body weight albumin (maximum 100 g per subject) every 10 ± 2 days may clarify this; although 

this will not be a blinded placebo controlled trial. The difficulties for patients attending weekly for 

outpatient albumin therapy will also need to be addressed in future trials and perhaps community-

based infusions may be possible. 

In conclusion, this is one of an ongoing series of extremely important and well-conducted 

randomized clinical trials from The Barcelona Liver Unit. This study demonstrates that 40g albumin 

every 2 weeks had no clinically important benefit in contrast to the recent unblinded ANSWER trial 

which administered albumin weekly. Remarkably for a therapy first administered in 194115, we are 

still uncertain of its exact role in clinical care but these recent studies have stimulated huge interest 

that will lead to improvements in management of patients with advanced cirrhosis. 

References 

1. Solà E, Solé C, Simón-Talero M, Martín-Llahí M, Castellote J, Garcia-Martínez R, Moreira R, Torrens 

M, Márquez F, Fabrellas N, Prada G, Huelin P, Benaiges EL, Ventura M, Manríquez M, Nazar A, Ariza 

X, Suñé P, Graupera I, Pose E, Colmenero J, Pavesi M, Guevara M, Navasa M, Xiol X, Córdoba J, 

Vargas V, Ginès P. MIDODRINE &ALBUMIN for Preventing COMPLICATIONS IN PATIENTS WITH 

CIRRHOSIS AWAITING Liver transplantation. J Hepatol. 2018 Aug 20. pii: S0168-8278(18)32285-2. 

doi: 10.1016/j.jhep.2018.08.006. [Epub ahead of print] 

2. Turco L, Garcia-Tsao G, Magnani I, et al. Cardiopulmonary hemodynamics and C-reactive protein 

as prognostic indicators in compensated and decompensated cirrhosis. J Hepatol 2018; 68: 949–58.  

3. Garcia-Martinez R, Caraceni P, Bernardi M, Gines P, Arroyo V, Jalan R. Albumin: pathophysiologic 

basis of its role in the treatment of cirrhosis and its complications. Hepatology 2013; 58: 1836–46. 

4. Angeli P, Volpin R, Piovan D et al. Acute effects of the oral administration of midodrine, an 

α‐adrenergic agonist, on renal hemodynamics and renal function in cirrhotic patients with ascites. 

Hepatology 1998; 28: 937–43 

5. Guo TT, Yang Y, Song Y, Ren Y, Liu ZX, Cheng G. Effects of midodrine in patients with ascites due to 

cirrhosis: Systematic review and meta-analysis.  J Dig Dis. 2016 Jan;17(1):11-9. doi: 10.1111/1751-

2980.12304.  

6. Bari K, Miñano C, Shea M, Inayat IB, Hashem HJ, Gilles H, Heuman D, Garcia-Tsao G. The 

combination of octreotide and midodrine is not superior to albumin in preventing recurrence of 



 1 
 2 
 3 
 4 
 5 
 6 
 7 
 8 
 9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 

ascites after large-volume paracentesis.  Clin Gastroenterol Hepatol. 2012 Oct;10(10):1169-75. doi: 

10.1016/j.cgh.2012.06.027. Epub 2012 Jul 16.  

7. Pietro Caironi and Luciano Gattinoni. The clinical use of albumin: the point of view of a specialist 

in intensive care. Blood Transfus. 2009 Oct; 7(4): 259–267. 

8. Kütting F, Schubert J, Franklin J, Bowe A, Hoffmann V, Demir M, Pelc A, Nierhoff D, Töx U, Steffen 

HM.l Insufficient evidence of benefit regarding mortality due to albumin substitution in HCC-free 

cirrhotic patients undergoing large volume paracentesis. Journal of Gastroenterology and 

Hepatology 32 (2017) 327–338  

9. Bernardi M, Caraceni P, Navickis RJ, Wilkes MM. Albumin infusion in patients undergoing large-

volume paracentesis: a meta-analysis of randomized trials. Hepatology 2012; 55: 1172–81. 

10. Caironi P, Tognoni G, Masson S, Fumagalli R, Pesenti A, Romero M, Fanizza C, Caspani L, Faenza S, 

Grasselli G, Iapichino G, Antonelli M, Parrini V, Fiore G, Latini R, Gattinoni L, ALBIOS Study 

Investigators Albumin replacement in patients with severe sepsis or septic shock. N Engl J Med. 

2014;370:1412–1421. doi: 10.1056/NEJMoa1305727 

11. Finfer S, Bellomo R, Boyce N, French J, Myburgh J, Norton R; SAFE Study Investigators. A 

comparison of albumin and saline for fluid resuscitation in the intensive care unit. N Engl J Med. 

2004 May 27;350(22):2247-56. 

12. Caraceni P, Riggio O, Angeli P, et al. Long-term albumin administration in decompensated 

cirrhosis: an open-label randomised trial. Lancet 2018; published online May  

13. China L, et al Administration of Albumin Solution Increases Serum Levels of Albumin in Patients 

With Chronic Liver Failure in a Single-Arm Feasibility Trial. Clin Gastroenterol Hepatol. 2018 

May;16(5):748-755.e6. doi: 10.1016/j.cgh.2017.09.012. Epub 2017 Sep 12. 

14. ClinicalTrials.gov Identifier: NCT03451292 

15.  Peters T. Historical perspective All about albumin. San Diego, California: Academic Press Limited; 

1996. pp. 1–8 

 

 

 

 


