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Liver transplantation (LT) is the definitive treatment for end-stage liver disease.
Acute rejection used to be a common complication up to 70% of recipients within
the first year. Steroid pulse therapy is a helpful treatment for this complication but
is not a preferred treatment for steroid-resistant acute rejection (SRAR). We report
the successful treatment of patients diagnosed with steroid-resistant acute rejection. The patient, a 42-year-old male, diagnosed with chronic hepatitis b related
liver cirrhosis, underwent living donor liver transplantation on 28th December 2015.
This patient was given 20 mg basiliximab as induction therapy on days 0 and 4
post-transplantation. The immunosuppressive maintenance regimens for this patient included a double regimen (tacrolimus and steroid). At 20 months after transplantation, he was admitted to our hospital, presenting elevated serum levels of liver
enzymes and total bilirubin. We performed the liver biopsy after vascular or biliary
complications were excluded by computed tomography. A liver biopsy showed
acute cellular rejection. Steroid pulse therapy was not effective. The liver biopsy was
repeated to obtain an exact diagnosis. A second liver biopsy also confirmed acute
cellular rejection. He was diagnosed with steroid-resistant acute rejection. He received 1.5 mg/kg/day anti-thymocyte globulin for 5 days. He received antihistamine
and antipyretic before anti-thymocyte globulin infusion to reduce or prevent adverse
effects of anti-thymocyte globulin. The patient was stopped tacrolimus and 5 mg/
kg/day ganciclovir; ceftazidime prophylaxis was given during anti-thymocyte globulin therapy. After anti-thymocyte globulin treatment, His liver enzymes and total
bilirubin were decreased. He was discharged 34 days later and almost normalized
his liver enzymes and total bilirubin. We have shown that anti-thymocyte globulin is
safe and effective for treating steroid-resistant acute rejection, preventing graft loss
of chronic rejection.
Keywords: Steroid resistant; Graft rejection; Liver transplantation; Immunosuppressive agents; Anti-thymocyte globulin

https://doi.org/10.52604/alt.21.0015

Treatment of steroid-resistant acute rejection after living donor liver transplantation

INTRODUCTION
Liver transplantation has become the standard treatment of choice for end-stage liver disease. Calcineurin
inhibitors and steroids are the primary immunosuppressive
therapy after liver transplant in many transplant centers
worldwide [1]. Although calcineurin inhibitors have potent
immunosuppressive effects, acute cellular rejections and
chronic rejections can still be encountered in patients who
are taking calcineurin inhibitors after liver transplant even
after appropriate blood drug levels are achieved [1]. The
typical management of acute cellular rejection involves the
optimization of baseline immunosuppressive therapy and
methylprednisolone pulse therapy. Twenty-eight percent to
35% of patients who have acute cellular rejections do not
respond to high-dose steroid therapy and require further
intervention [2,3]. We herein report a case of the successful treatment of a patient diagnosed with steroid-resistant
acute rejection (SRAR).

CASE PRESENTATION
The patient, a 42-year-old male, who diagnosed chronic
hepatitis b related liver cirrhosis, underwent living donor
liver transplantation on 28th December 2015. This patient
was given 20 mg basiliximab as induction therapy on days
0 and 4 post-transplantation. The high dose methylprednisolone (500 mg was administered during the operation. The
maintenance immunosuppressive regimens for this patient
included a double regimen (tacrolimus and steroid). The
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tacrolimus treatment was started at 6 hr after LDLT, with a
target of 8–12 ng/mL during the first month after surgery
and titration to 5–8 ng/mL over the next few months. After
1 year, a tacrolimus trough level was maintained at approximately 5 ng/mL.
At 20 months after transplantation, he was admitted
to our hospital presenting with the elevated serum levels
of the liver enzymes (aspartate transaminase [AST] 604
IU/L and alanine transaminase [ALT] 1208 IU/L) and total
bilirubin (8.9 mg/dL). We performed the liver biopsy after
vascular or biliary complications were excluded by computed tomography. The first liver biopsy showed acute cellular
rejection (Fig. 1). This patient received steroid pulse therapy with methylprednisolone, 500 mg per day for 3 days,
and maintained with optimization of serum tacrolimus
level between 8 to 10 ng/mL. The serum level of the AST
and AST was no improvement. We performed a repeated
liver biopsy to obtain the exact diagnosis. The second liver
biopsy also confirmed acute cellular rejection (Fig. 2). He
was diagnosed with steroid-resistant acute rejection. He
received 1.5 mg/kg/day anti-thymocyte globulin (ATG) for
5 days. He received antihistamine (chlorpheniramine 4 mg)
and antipyretic (propacetamol 1 g) before anti-thymocyte
globulin infusion to reduce or prevent adverse effects of
anti-thymocyte globulin. The patient was stopped tacrolimus and 5 mg/kg/day ganciclovir, ceftazidime prophylaxis
was given during ATG therapy. After ATG, liver enzymes and
total bilirubin were decreased. He was discharged 34 days
later, and almost normalized liver enzymes and total bilirubin (Fig. 3).

B

Fig. 1. (A) A biopsy before corticosteroid pulse therapy showed mild
acute cellular rejection. The portal track was expanded because of a predominantly lymphocytes infiltration. (B) Central perivenulitis is characterized by an inflammatory infiltrate surrounding the central vein, which may
or may not be associated with centrilobular hepatocyte injury, dropout,
and necrosis.
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Fig. 2. (A) Biopsy after corticosteroid therapy showed remained perivenulitis. (B) Marked centrilobular intracytoplasmic and canalicular chole
stasis, clinically evident with severe jaundice.
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DISCUSSION
Because of the development of the liver transplant techniques, perioperative management, and application of new
immunosuppressants, liver transplantation has been widely
accepted as a definitive treatment for all kinds of end-stage
liver disease [4]. Liver is an immune-privileged organ, and
with the applying of current immunosuppressants, acute
rejection after liver transplantation has been controlled to a
low rate of 10–20%. Moreover, more than 90% of rejection
events could be invalidated by immunosuppressants and
steroid bolus treatment [5,6]. Even though the incidence
rate of SRAR is low, patients without appropriate treatment
may suffer from graft loss or death. Various treatment
strategies for SRAR have been provided by current literature.
Mycophenolate mofetil (MMF) has been used widely in
liver transplantation to prevent acute rejection [7]. In a retrospective study of 191 patients with MMF administration,
38 of 47 patients with SRAR were normalized liver function
tests by MMF treatment [8]. Aw et al. [9] showed that 21 of
28 pediatric transplant patients with SRAR also had positive
responses to MMF treatment. MMF is well-known to cause
gastrointestinal adverse effects in 24.6–52.5% of patients
and bone marrow toxicity in 6.8–25.5% of patients. MMF
also has a risk of infection and malignancy in a dose-dependent manner [8]. This use of an agent can be used only
in selected patients and needs patient adaptation.
Interleukin-2 (IL-2) receptor antibody is mainly used to
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Fig. 3. Clinical course. MMF, mycophenolate
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transaminase; ALT, alanine transaminase; T.
Bil, total bilirubin.

induce immunosuppressive therapy after liver transplantation to reduce the risk of acute rejection and renal damage
due to early exposure to calcineurin inhibitors after liver
transplantation [10]. IL-2 receptor antibodies have been
reported as effective and well-tolerated in SRAR treatment.
[11,12] However, they need a larger sample to investigate
as first-line therapy for the role of IL-2 receptor antibody for
SRAR patients.
All of the cases mentioned above relied on traditional
strategies for adequate immunosuppression. Nowadays,
many institutions use triple immunosuppressant regimens,
including tacrolimus, steroids, and, MMF and use induction
immunosuppressants such as basiliximab. Hence, other
more potent treatments, such as ATG and OKT3, are needed to treat SRAR.
Anti-T3-receptor antibody (OKT3) is a monoclonal antibody used as T-specific immunosuppressant to treat acute
rejection of liver or kidney transplantation patients [13].
OKT3 has been reported to be helpful in the treatment of
SRAR after kidney transplantation. Sevmis et al. [14] reported that OKT3 (5-10 mg/day, for 7 to 14 days) could effectively change 60–90% SRAR. Wu et al. [4] reported that 3 of
14 patients with SRAR after liver transplant showed hepatic
liver function recovery after 2–3 days treatment, and SRAR
was converted completely after treatment. However, OKT3
administration has side effects, such as cytokine release
syndrome, infection, secondary malignancies, and the most
severe complication is acute pulmonary edema [15]. Thus,
the acute and severe side effects may be avoidable, while
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the long-term effects, especially infection, seem harder to
avoid [4].
ATG, polyclonal antibody, is an effective induction agent
and anti-rejection therapy in kidney transplantation [16].
Several studies with only small retrospective numbers of
patients have reported effective results in the use of ATG
for SRAR treatment in liver transplant recipients. Aydogan
et al. [17] reported that 10 of 12 patients with SRAR were
successfully treated using ATG therapy, and 2 patients advanced to chronic rejection and died after transplantation.
4 patients were experienced fever, chills which were the
most common adverse effect during ATG treatment. However, they did not experience any serious reaction, serious
infection, or long-term adverse outcomes after ATG treatment. Schmitt et al. [18] showed that 13 of 13 patients with
SRAR were responded to ATG treatment. But, all hepatitis C
virus (HCV) patients after administration of ATG developed
recurrence with significant rises in HCV RNA levels. Two
patients died from sepsis/multi-organ failure. Lee et al. [19]
reported that 9 of 11 SRAR patients positive efficiency of
ATG treatment. They reported one patient with HCV reactivation and one patient with fungemia. Three patients developed cytomegalovirus infections.
Although therapeutic effects of ATG on rescue therapy
of SRAR are well known, they have significant adverse
effects. Fever and chills were the most commonly encountered adverse effects during ATG treatment. The other adverse effects observed during ATG treatment were eruption,
arthralgia, myalgia, headache, dizziness, abdominal pain,
nausea, hypotension, leucopenia, and anemia. All these
adverse effects were seen in the early period of ATG treatment, and they were managed by close monitoring of the
patients, appropriate interventions like fluid administration,
antihistaminics, antipyretics, nonsteroidal anti-inflammatory drugs, and prophylaxis. Anemia was treated with packages of red blood cells and leucopenia with GMCSF. There
was no need to terminate treatment in any patient owing to
adverse effects during ATG treatment. In the longer term,
adverse effects of ATG, including opportunistic infections,
development of malignancy, and recurrence of HCV can be
encountered [17]. Our case-patient, he was not experienced
early period adverse effects and long-term adverse effects.
In conclusion, ATG could be an excellent therapeutic option for liver transplantation recipients with SRAR. Indeed,
a more extended follow-up period using ATG treatment is
necessary to make a valid conclusion concerning the incidence of recurrent HCV, chronic and late-onset infections,
and malignancies.
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