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Challenges in Liver Treatment 
Dr. Tan Soek Siam 

Senior consultant hepatologist in the Department of Hepatology, Selayang Hospital, Malaysia 
 
1. Spectrum of Liver Failures 
Liver response to acute hepatic insult varies according to underlying hepatic condition 
 For normal liver, with acute insult, might develop into acute liver failure. 
 Patients with chronic liver disease suffered from acute insult are likely to develop into acute-on-chronic 

liver failure (ACLF), with jaundice that may progress into ascites.  
 Two possible results when acute insult happens in patient with compensated cirrhosis. Patients might 

develop into ACLF or have first/repeated decompensation as GI bleed, HE, ascites, HRS, sepsis or 
combinations in any sequence. 

 When acute insult occurs in patient with decompensated cirrhosis, it would further worsen the situation, 
followed by sepsis, bleed or acute kidney injury (AKI). 
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2. The Rationale for Artificial Liver Support System (ALSS) in Liver Treatment 
When the liver fails, there is accumulation of metabolites, pro-inflammatory mediators and toxins such as 
ammonia, bilirubin, bile acids, DAMPs, TNF, IL-1, IL-6, IL-17 and soluble B7. Inspecting these toxins is 
important as these are indications of a high risk of sepsis. 
The role of artificial liver support system (ALSS) in liver failure 
 Remove toxins 
 Prevent further aggravation of liver failure 
 Modulate immune responses 
 Support hepatic functions 
 Stimulate liver regeneration 
 Bridging to transplant 
 
 

DPMAS +PE for ACLF  
Prof. Zhou Li 

Beijing You’an Hospital, Capital Medical University 
Artificial Liver Center 

1. The Pros and Cons of PE and PE+DPMAS 
 Pros Cons 
PE a. Eliminate toxic substances, with protein 

and clotting factor supplements 
a. The risk of cross infection; 
b. Shortage of plasma sources; 
c. Varying degrees of allergy; 
d. Citrate toxicity (metabolic alkalosis) 
e. Obvious dose-effect relationship; 
f. Secondary water-sodium retention 
 

DPMAS+PE a. No risk of cross infection; 
b. Need no plasma; 
c. Less allergy; 
d. No citrate toxicity; 
e. No water-sodium retention; 
f. Double-dose treatment 

g. No protein and clotting factor 
supplements 

 

 
2. Study sharing-Therapeutic effect of double plasma molecular adsorption system and sequential 

half-dose plasma exchange in patients with HBV-related acute-on-chronic liver failure 
Methods: 

PE 
(N=54) 

PE with fresh frozen plasma 2.2-2.4L; 
Treatment duration 2hrs 

DPMAS+PE 
(N=77) 

DPMAS first, followed by PE with fresh frozen plasma 
1.1-1.2L; 
Treatment duration: 3-4hrs 
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The combination of DPMAS and other ECBP in Critically Ill Patients  
Assoc. Prof. Ranistha Ratanarat 

Head of critical care division, Department of Medicine, Siriraj Hispital, Mohidol University,  
Bangkok, Thailand. 

1. Analysis of randomized control trials in extracorporeal liver support (ECLS) 
In the studies of applying MARS and Prometheus in patients with ALF and ACLF, results indicated little 
benefit in survival. On the other hand, the study conducted by Prof. Larsen showed that a high volume of 
plasma exchange has advantages on hospital mortality. 

 
2. Studies with clinical endpoints using HA330-II 
Studies of the comparison between different ALSS treatment patterns demonstrated the clinical benefits of a 

Conclusions: 
 Compared with PE treatment alone, 

DPMAS+PE might improve the 
liver function and reduce the 
rebound of bilirubin in patients with 
ACLF;  

 DPMAS+PE might improve the 
28-days liver transplantation-free 

 survival rates of HBV-ACLF 
patients in the 
intermediate-advanced stage; 

 DPMAS+PE may be an available 
ALSS approached treatment for 
HBV-ACLF; 

 Further prospective studies are 
needed to investigate the effect of 
DPMAS+PE on long-term survival. 
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combination of blood purification treatments for patient with liver diseases. Particularly, Dr. Ranistha  
emphasized the study conducted by Prof Li et al that the improvement of P/F ratio and the overall survival 
were significantly greater in the group of PE+HP+CVVHDF. 

 
 

 

DPMAS in Liver Failure - Clinical Experience 
Dr. Sandeep Satsangi 

Lead Consultant Hepatologist & Liver Transplant Physician 
Case Presentation  
Case #1 
The patient was a 38-year-old male who has progressively increasing jaundice for a month and abdominal 
distension for 20 days, with a history of significant consumption of alcohol (200g/day). Before the 
presentation, patient abstinent for 25 days without complaints of fever.  
After the examination and lab test, patient was diagnosed with the following. 
 Acute-on-chronic liver failure 

- Acute-severe alcoholic steatohepatitis 
- Chronic-ethanol related cirrhosis of liver 

 Acute kidney injury 
 MELD score -38 
 Grade of ACLF – 2 
 Organ failure*2 
Supportive treatments including terlipressin infusion was given. However, patient developed into liver failure 
and kidney failure. In this case, DPMAS therapy was given as bridge to liver transplant. After two sessions of 
DPMAS therapy, patient was discharged with ACLF grade II. Although patient improved to no ACLF in his 
second presentation, patient passed away in 20 days due to lack of liver donor. 
Analysis was given that patient with bilirubin >10mg/dL responded poorly to terlipressin and albumin therapy. 
Additionally, the increased grades of ACLF blunt the response to terlipressin therapy. Therefore, DPMAS 
should be applied earlier to improve kidney function and stabilize liver function, which would finally facilitate 
the response to supportive treatments and increase the survival rate. 
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Case #2 
A 42-year-old female with a history of AIH related decompensated cirrhosis present to the hospital for a 
second time. After examination and lab test, working diagnosis is as follow. 
 Acute-on-chronic liver failure 

- Acute-sepsis (Cellulitis) 
- Chronic-AIH related cirrhosis of liver 

 Acute kidney injury 
 MELD score – 36 
 Grade of ACLF – II 
 2 Organs failure 
With a worsen situation, patient started to prepare for liver transplant. DPMAS was provided as bridge to liver 
transplant. On the 31st day post operation, the patient discharge from the hospital with normal liver function. 
Conclusion  
DPMAS is able to reduce the bilirubin and hepatotoxins in patients with liver failure, which provides organ 
support and improves the terlipressin response. Moreover, the preservation of lungs given by DPMAS is very 
important because patient who has ARDS might have poor prognosis after liver transplant. 
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Q&A 

1. What are your experience/opinions to initiate/stop DPMAS treatment? 
 To start the DPMAS treatment: 

 For patients who is not on the waiting list for liver transplantation 
1) Patient has an indication for DPMAS, such as liver failure, liver failure tendency or 

hyperbilirubinemia. 
2) Patients should not have contraindications including active bleeding, DIC and etc. 
3) The causes of liver failure are well controlled. 
When all the above conditions are present, we should start sequential ALSS treatment as soon as 
possible. 
 For patient who is on the waiting list for liver transplantation has indications and without 

contraindication, we would start DPMAS treatment as soon as possible. We would conduct DPMAS 
treatment even if the causes of liver failure are not under control.  

 To terminate DPMAS treatment: 
 Biomarkers such as PTA and total bilirubin are stable and improved. 
 Improvement of symptoms. 
 Re-assess or terminate ALSS treatment when  

1) Patient’s condition gets worse 
2) Total bilirubin level reaches to the highest level 
3) Aggravated complications or develop new complications 
In this case, the patient might need liver transplantation for survival. (Dr. Zhou) 

 
2. How do you evaluate the patient before, during and after DPMAS (signs, symptoms, labs)? 
 Before DPMAS treatment, if the patient has ARDS, I would not conduct any ALSS treatment in my 

clinical practice. 
 During the DPMAS treatment, there is nothing specific, only to observe if the patient has any adverse 

reaction such as fever or allergy.  
 After the DPMAS treatment, I would pay attention to how is the bilirubin rebound. If patient have 

relatively high bilirubin after the treatment, it is a sign for patient to have liver transplantation. (Dr. 
Sandeep) 

 
 
3. How do you choose anticoagulant agent? 
 We choose heparin as anticoagulant agent in my center. According to patient’s PTA value, tendency of 

bleeding, body weight and etc. to determine the personal dose of heparin for each patient. After the first 
dose of heparin, we would monitor the pressure on the machine, once the TMP begins to increase, 
judgments on whether it is an abnormal or normal increase should be done. (Prof. Zhou) 

 
 
4. What is the difference between MARS and DPMAS? 
 The MARS system combined with two systems, including renal and liver support, which costs a lot of 

albumin of the patient. The main problems of MARS are the price issue and a big risk of blood 
coagulation. For DPMAS, there is no clotting. We can combine CRRT and DPMAS instead of MARS. 



Jafron Biomedical Co., Ltd 

(Dr. Raninstha) 
 
5. For ACLF patients who have bilirubin rebound, should I continue or terminate the treatment? 
 For ACLF patients, I would suggest to choose DPMAS+PE rather than DPMAS alone. Moreover, we 

would process at least 5L plasma in each treatment. You may need more adsorption volume and more 
sessions of DPMAS.  
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