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Multi Organ Failure (MOF) and a Promising Novel Device
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Acutely ill hospitalized patients are at risk of cascading failure of 
vital organs leading to prolonged stay in the hospital, persistent 
dysfunction of vital organs and higher probability of death. It is 
estimated that 50 to 75% of ICU patients have failure of one or 
more vital organs and as more organs are involved the risk of 
death increases [1, 2]. For example in Acute on Chronic Liver 
Failure (AOCLF) the 28 day probability of death increases from 
20% with one vital organ failure to 90% or higher if 3 or more 
organs are involved. Dysfunction of brain, lungs, heart and kid-
neys are most commonly seen, kidney involvement is usually 
poor prognostic sign. 

The care of MOF is challenging, quite expensive and requires 
complex supportive devices and expertise of providers with 
advanced training. Patients typically require an array of com-
plex machines such as ventilator, ECMO machines, LVAD and 
specialized dialytic support with other advanced and expensive 
therapeutic supports. Despite these advanced and expensive 
interventions, as discussed above, the outcome remains subop-
timal. 

COVID pandemic underscored the importance of management 
of the MOF and its impact on patient outcome and the signifi-
cance of the life sustaining devices. This specialized care needed 
in the care of these patients with MOF was a huge burden on 
healthcare to almost breaking point. This often resulted in acute 
shortages of these essential devices and of staff required. The 
pandemic underscored importance of the state of the art acute 
care and the value of life sustaining devices and the staff trained 
to use these devices. Timely use of devices such as ventilator, 
dialysis and ECMO were instrumental in saving lives. 

Recently, a prototype device has been described that was used at 
the University of Washington, Seattle, USA, in AOCLF patients 
with MOF [3]. Ten patients were treated with the new device. 
These patients were in deep hepatic coma, were on ventila-
tor, had advanced renal failure with significant anasarca using 
kidney dialysis, had significant hypotension requiring multiple 
vasopressors and were actively bleeding from multiple sites. 
The patients had very little chance of survival and had been 
taken off the transplant list. The use of the new device (discussed 
below) was associated with clinical improvement in all patients, 
all becoming alert and oriented, ventilator and vasopressors sup-
port were discontinued, and all patients lost significant volume 
of extra cellular fluid. All patients were activated on the trans-

plant list, 4 received liver transplant, one recovered liver func-
tion. Remaining 5 patients died while waiting for an organ to 
become available. The 28 day survival was over 80% compared 
to expected survival of less than 10 percent. 

The novel device, called Artificial Multi-organ Replacement 
System (AMOR) used recirculating albumin dialysis with acti-
vated charcoal in the circuit and was attached in series to a tradi-
tional hemodialysis machine using traditional dialysis and ultra 
filtration (Fig. 1). 

Fig. (1). Amor System.
The albumin dialysis has been widely used in liver failure in 
an attempt to remove albumin bound hepatic toxins. One such 
device, the Molecular Adsorbent Recirculating System™ 
(MARS™) has been commonly used with associated clinical 
and biochemical improvement. However, both increased sur-
vival and bridge to transplantation with MARS has not been 
reported in similar group with very high probability of death 
[4]. MARS is also not able to remove such large volume of fluid 
and the ability to remove renal toxins is also not as efficient. The 
lead researcher Dr. Suhail Ahmad feels that the combination 
of effective liver and kidney dialysis by one device that also is 
very effective in volume control is the reason for the survival 
benefit and as a bridge to transplant, that has not been previously 
reported. The novel method to regenerate the charcoal column 
resulted in better hepatic toxin removal and the arrangement of 
the liver and kidney dialysis enabled unparalleled fluid removal. 
The latter, in Professor Ahmad’s opinion, was the reason for 
cardiac and pulmonary improvement in these patients.
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The AMOR system has been further improved and the entire 
system is automated, simple to use, is a small, portable device 
with size and weight of a carry-on baggage. The modular system 
is simple to use, can be used for home kidney dialysis, liver dial-
ysis and possibly aid in gas exchange, thus providing support for 
MOF patient by one device rather than three different devices. 
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