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Abstract

Acute on chronic liver failure (ACLF) is a newly recognized clinical entity with diverse etiology and an extremely
high mortality rate. It may be rapidly fatal due to multi-organ failure. Liver transplantation (LT) is the best strategy for
rescuing patients with ACLF. However, LT is not always possible due to donor shortage and/or high operation cost.
The search for a strategy to provide temporary liver support and bridge the patients with ACLF to LT remains an
important issue. Here, we report a case of hepatitis B virus (HBV) related ACLF patient who was successfully
treated by repeated plasma exchange (PE) and umbilical cord-derived mesenchymal stem cell transfusion (UC-
MSC) in combination with antiviral therapy with entecavir (ETV).

Keywords: Acute on chronic liver failure (ACLF); Plasma exchange
(PE); Umbilical cord-derived mesenchymal stem cell transfusion (UC-
MSC)

Introduction
Acute-on-chronic liver failure (ACLF) is an acute and severe

deterioration of liver function in a patient with chronic liver disease,
and it has a high mortality [1,2]. So far, liver transplantation (LT) is
identified as the most useful approach for ACLF; however, few patients
benefit from this treatment due to the extreme lack of healthy livers
and/or the costly operation [3].

In the last decade there has been renewed interest in artificial liver
support systems (ALSs), which have emerged as a potential tool for
management of patients with ACLF [4]. Plasma exchange (PE) has
been reported to improve the survival of patients with ACLF [5,6].
Umbilical cord-derived mesenchymal stem cell (UC-MSC) transfusion
was also reported to increase the survival rates in ACLF patients [7].
Here, we report a case of hepatitis B virus (HBV) related ACLF (HBV-
ACLF) who was successfully treated by a combination of repeated PE
and UC-MSC transfusions in combination of antiviral therapy with
entecavir (ETV).

Case Report
A 48-year-old man was admitted to our department due to

progressive jaundice, fatigue and poor appetite for 3 weeks. He was
diagnosed with HBV-related cirrhosis five years ago, but received no
antiviral treatment. He denied alcohol consumption (forbidden in his
Zang ethnicity), drugs or herbal remedies prior to the onset of this
disease.

The patient was afebrile and jaundiced. Heart and lung
examinations were unremarkable. The abdomen was slightly
distended. Edges of the liver and the spleen descended 1.5 cm and 3
cm below the costal margin, respectively. Shifting dullness was

detected upon abdominal percussion. Murphy’s sign was negative.
Peripheral edema was also noticed. Finger glucose was 5.6mmol/L at
admission.

Laboratory results(with the normal range in brackets) revealed a
lower white blood cell (WBC) count, 2.97 × 109/L (3.5-9.5), lower
hemoglobin, 90 g/L (130-175), and lower platelet count, 69 × 109/L
(125-350), Prothrombin time (PT) 24.6 seconds (11.0 to 15.0), and
international normalized ratio (INR) 2.32 (0.80 to 1.30). Hepatic
function parameters at admission were presented. Viral serologies
(hepatitis A, C, and E viruses; human immunodeficiency virus;
Epstein-Barr virus and cytomegalovirus) and autoimmunity markers
(antinuclear antibody, antimitochondrial antibody, antineutrophil
cytoplasmic antibody, anti-smooth-muscle antibody, and anti-liver-
kidney microsome antibody) were all negative. Markers for HBV
infection including HBsAg, anti-HBe, anti-HBc were positive, and
HBV-DNA was 2.64 × 105 copies/L (<500). ETV was immediately
administered to the patient when he was tested positive for HBsAg on
day 1.

Abdominal ultrasonography of the abdomen revealed signs of
hepatic parenchymal injury, portal vein dilation, moderate ascites and
splenomegaly, mildly distended gallbladder without calculi, and no
biliary ductal dilatation. Abdominal computed tomography (CT)
showed irregular liver edge, enlarged left lobe, ascites, enlarged spleen
and gastric and esophageal varices (Figure 1).

In total, this patient was admitted to our department 3 times. The
hospital stays were 45 days, 13 days and 24 days at the first, second and
third time, respectively. During the first hospital stay, 13 sessions of PE
and one session of UC-MSC transfusion were performed. One session
of UC-MSC transfusion was implemented at the second and third
hospital stay, respectively. His hepatic function improved gradually.
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Figure 1: Abdominal computed tomography (CT) showed ascites,
enlarged spleen, esophageal varices in a patient with ACLF.

Procedure Description

PE Procedure
A thorough description of PE protocol was previously presented in

our recent published report [5]. Briefly, vascular access was established
with a double-lumen central venous catheter inserted into a femoral
vein. PE was performed with plasma separator multifiltrate
3MUG7581 (Fresenius Medical Care AG & Co. KGAa, Furth
Germany). The total volume of exchanged plasma was about 3000 ml,
and the exchange rate of plasma was 20-30 ml/min. Heparin was used
as anticoagulant during PE. At the beginning of PE, 10mg
dexamethasone was administered to avoid an allergic reaction and 20
ml 10% calcium gluconate was infused during the procedure to prevent
hypocalcemia. Hepatic function before and after each PE session was
tested. In total, this patient received 13 sessions of PE on day 3, 8, 9, 13,
16, 18, 20, 23, 25, 29, 34, 38, 40. The changes of hepatic function before
and after each PE session were shown in Figure 2.

Figure 2: Changes of hepatic function parameters before and after
each session of PE.

UC-MSC transfusions
Seldinger method was used to gain percutaneous transarterial

access to the hepatic artery with an arterial sheath by puncturing the
common femoral artery in the right groin and passing a 5F-RH
catheter guided by a wire through the abdominal aorta, through the
celiac trunk and common hepatic artery. At each session, 2 units of
commercially available UC-MSCs (60 × 106 cells) (Shenzhen Baike
Cell Engineering Research Institute) were suspended in 60ml saline
solution and delivered via a pump to the liver through proper hepatic
artery (Figure 3). In this case, the patient received 3 sessions of UC-
MSC Transfusion on day 18, 87, 128. Alpha-fetpprotein (AFP)
increased after each UC-SMC transfusion and returned to normal
within 4 weeks (Figure 4).

Figure 3: UC-MSC suspension was delivered to the liver through
proper hepatic artery via a pump.

Figure 4: AFP levels before and after 3 sessions of UC-MSC
transfusion.

Discussion
The ACLF criteria were as follows: serum bilirubin >5 mg/dl and an

international normalized ratio (INR)>1.5 or prothrombin activity
(PTA)<40%, complicated within 4 weeks by ascites and/or
encephalopathy in patients with previously diagnosed or undiagnosed
chronic liver diseases[1]. In this report, the patient fulfilled these
criteria and thus diagnosed as ACLF. Despite the exact mechanism
underlying ACLF was not clear, proinflammatory cytokines,
neutrophil dysfunction and sepsis are believed to play a major role in
pathogenesis and prognosis [2,8].
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PE can improve the liver function by eliminating a wide array of
accumulated toxins in patients with liver failure and providing an
environment conducive to liver regeneration and can serve as an
effective therapy for bridging the failing liver to LT [4,9]. Our previous
retrospective study proved that PE improved the short-term survival of
HBV-ACLF treated with ETV [5]. During PE procedure, the patient’s
plasma is removed and exchanged with fresh frozen plasma, which can
facilitate correction of coagulopathy and removal of bilirubin and
other toxic metabolites such as endotoxin as well as inflammatory
mediators such as tumor necrosis factor (TNF)-alpha and interleukin
(IL)-6 [10], which are known to be hazardous [11].

MSCs are multipotent cells that have self-renewing abilities and the
potential to differentiate into various types of cells, including
hepatocytes [12]. More importantly, these cells can interact with
immune cells, leading to immunomodulation [13]. The UC-MSC
transfusions has been reported to improve the hepatic function and
increase the survival rates in ACLF patients [7].

Antiviral therapy is mandatory and life-long in patients with HBV-
related decompensated cirrhosis irrespective of HBV DNA levels in
order to prevent viral reactivation and hepatic decompensation [14].
Published data from 11 randomized controlled trials has demonstrated
significant benefit of NAs on patients with ACLF for improving patient
survival, HBeAg serologic conversion, and rapid reduction of HBV
DNA levels [15]. ETV has both potent antiviral efficacy and better
drug- resistance profile, thus it was applied to this patient.

Based on the abovementioned reports, we came up with the strategy
of combining oral NA with ETV, PE and UC-MSC transfusion to treat
ACLF. In this case, our patient started entecavir 0.5 mg/day at
admission and received 13 sessions of PE and 3 episodes of
transarterial UC-MSC transfusions during 3 hospital stays. At 6
months, he survived with significantly improved hepatic function.
Despite the limited data and evidence from a single case report, we
believe that a PE and UC-MSC transfusion in combination of antiviral
therapy was beneficial for improving the patient outcome in ACLF
patients; this needs to be studied in larger randomized controlled
clinical trials.

In summary, even though LT remains the primary treatment
modality for patients with HBV ACLF, PE and/or UC-MSC
transfusion can be considered as an effective form of bridging therapy
in combination with antiviral therapy in ACLF patients.
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