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Case Report

Effect of everolimus rescue therapy for acute cellular rejection

following pediatric living donor liver transplantation:
Report of one case
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Acute cellular rejection (ACR) after pediatric living donor liver transplantation (LDLT) is often curable with steroid pulse
therapy, but a few pediatric patients show steroid-resistant ACR, which is difficult to control. We report the effect of
everolimus as a rescue therapy for ACR in a case of pediatric LDLT. The patient was a 11-year-old girl who was
admitted due to subacute liver failure of unknown cause. LDLT operation using a modified right liver graft from her
mother was performed. The graft-recipient weight ratio was 1.30. The explant liver showed massive hepatic necrosis.
The patient recovered uneventfully with immunosuppression using tacrolimus and low-dose steroid. However, at post-
operative day (POD) 20, the liver enzyme levels began to increase. The first liver biopsy taken at POD 25 showed
moderate ACR with rejection activity index (RAI) score of 7. At that time, steroid pulse therapy was performed, but
the patient did not respond and the liver enzyme levels increased further. The second liver biopsy taken at POD 40
showed moderate ACR with RAI score of 7. At this time, everolimus was administered, and soon after that, liver enzyme
levels had gradually improved. Currently, the patient is doing well for 44 months to date without any abnormal findings.
The maintenance target trough concentrations were tacrolimus 5 ng/ml and everolimus 3 ng/ml. Our case demonstrated
the effect of rescue therapy using everolimus for ACR following pediatric LDLT. Further studies are needed to assess
the role of everolimus in pediatric liver transplant recipients suffering from ACR. (Ann Hepatobiliary Pancreat Surg

2020;24:216-220)
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INTRODUCTION

The prognosis of pediatric living donor liver trans-
plantation (LDLT) is quite favorable, but a variety of graft
rejections can develop at any time as like in the cases of
adult liver transplantation (LT). It is noted that acute cel-
lular rejection (ACR) after pediatric LDLT is often cur-
able with administration of high-dose steroid pulse ther-
apy, but a few pediatric patients show steroid-resistant
ACR, which is known to be difficult to control and can
be led to graft failure for this reason.

Everolimus, which is a mammalian target of rapamycin

(mTOR) inhibitor, is a derivative of sirolimus with a sim-

ilar mechanism of action. Sirolimus is a macrocyclic tri-
ene antibiotic that was initially found to have antifungal
properties, but may also act as a primary immunosuppres-
sant or antitumor agent. According the social health in-
surance policy in Korea, sirolimus is currently permissible
to use for kidney transplantation and everolimus is per-
missible only for utilization with liver, heart and intestine
transplantations. However, the safety and benefit of using
everolimus in pediatric LT patients are not well known
yet, although there are sporadic reports on pediatric cases
using everolimus worldwide. Calcineurin inhibitor (CNI)
inhibits calcium-dependent T-cell activation.” In contrast,

mTOR inhibitor acts on B cells independently of their ef-
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fects on helper T cells, resulting in inhibition of antigen-
and cytokine-driven B cell proliferation.3 There are many
data demonstrating the valuable effects of mTOR inhibitors
in adult solid organ transplant recipients.“'8 The synergism
in efficacy between CNIs and mTOR inhibitors also al-
lows significant reduction in CNI dosage.9’10 Because of
such different modes of action, mTOR inhibitors have
been used for control of refractory rejections in adult LT

.. 11,12
recipients.

However, it is noted that there are only a
few cases of pediatric LT cases using mTOR inhibitors
for chronic rejection.”

Here we report the effect of everolimus as a rescue

therapy for ACR in a case of pediatric LDLT.

CASE

The patient is a 11-year-old girl who was admitted due
to having experienced jaundice for 2 months. Her initial
blood laboratory findings were aspartate aminotransferase
(AST) 508 IU/L, alanine aminotransferase (ALT) 434
IU/L, total bilirubin 20.5 mg/dl, direct bilirubin 15.5
mg/dl, and prothrombin time INR 2.11. After full
work-up, she was finally diagnosed of acute liver failure
of unknown cause (Fig. 1). The patient’s liver function
did not recover despite being given the best supportive
care for 20 days, thus LDLT operation was planned at that
juncture.

The donor was the patient’s mother. Since the patient
weighed 44 kg, a modified right liver graft weighing 570
g was implanted according to the standard procedures of
LDLT (Fig. 2A). The graft-recipient weight ratio was
1.30. Biliary reconstruction was performed through duct-
to-duct anastomosis (Fig. 2B). The explant liver showed

massive hepatic necrosis without portal inflammation (Fig.

3). The patient recovered uneventfully with immunosuppres-
sion using tacrolimus and low-dose steroid.

However, in this case, the liver enzymes began to in-
crease after postoperative day (POD) 20. At POD 25,
AST was raised to 457 TU/L, and thus a percutaneous liv-
er biopsy was performed. The liver biopsy findings were
as follows: moderate portal tract inflammation; endothe-
lialitis with lymphocyte infiltration at perivenular hepatic
parenchyma; multifocal hepatocyte apoptosis; and moder-
ate lobular activity. These results were consistent with
moderate ACR with a rejection activity index (RAI) score
of 7. Steroid pulse therapy was performed, but the patient
did not respond and liver enzyme levels increased further,
reaching AST 1,024 TU/L at POD 40. Dynamic computed
tomography scan showed swelling of the liver graft with-

out vascular complications (Fig. 4). Additionally, the sec-

Fig. 1. Pretransplant computed tomography finding. The liver
was shrunken and liver perfusion was impaired, suggesting
a failing liver.

Fig. 2. Posttransplant findings.
(A) Computed tomography scan
taken 7 days after transplantation
showed no abnormal findings.
(B) Intraoperative cholangiogram
showed uneventful duct-to-duct
anastomosis.
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Fig. 3. Gross photograph of the explant liver. Massive hepatic
necrosis was visible.
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Fig. 4. Posttransplant computed tomography findings. Computed
tomography scan taken 49 days after transplantation showed
swelling of the liver graft, suggesting acute rejection.
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Fig. 5. Serial changes of clinical sequences around the episode of acute cellular rejection. ALT, alanine aminotransferase; Bx,
liver biopsy; RAI, rejection activity index; ACR, acute cellular rejection; FK, tacrolimus; EVR, everolimus.

ond liver biopsy showed severe portal tract inflammation,
moderate bile duct damage, moderate endothelialitis, and
perivenular hepatocyte dropout. These results were also
consistent with moderate ACR with a RAI score of 7.

At this time, everolimus was administered as a rescue
therapy to treat ACR. The initial target trough concen-
tration of everolimus was 5-8 ng/ml. Soon after that, liver
enzymes had gradually improved. At POD 50, the third
liver biopsy was performed, in which there were mild por-
tal tract inflammation, mild bile duct damage, mild canal-
icular and cholangiolar cholecystitis, and mild perivenular

fibrosis and perisinusoidal and portal fibrosis. These were

also consistent with resolving ACR with a RAI score of
2. Thereafter, the maintenance target trough concentration
of everolimus was set to be 3-5 ng/ml. The serial changes
of these clinical sequences were depicted at Fig. 5.
Currently, the patient is doing well for 44 months to
date without any abnormal findings. The maintenance tar-
get trough concentrations were tacrolimus 5 ng/ml and ev-

erolimus 3 ng/ml.

DISCUSSION

The mTOR inhibitor is an immunosuppressant that in-
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terrupts the interleukin-2 proliferative response cascade
and has dual inhibitory effects on cell growth and angio-
genesis. mTOR inhibitor is increasingly administered as
indicated for renal dysfunction or malignancy. The use of
everolimus has been financially covered by the social
health insurance in Korea since early 2016."* Everolimus
can be administer after first 1 month of LT primarily be-
cause of the potential risk of hepatic artery thrombosis
and wound healing problems. However, everolimus is per-
missible to adult LT recipients in Korea and not yet to
pediatric LT recipients. This is one of the main reasons why
we presented this case.

Bilbao et al.'' reported that, as reviewed in 74 adult
LT recipients, the causes of conversion to everolimus
were reported to be refractory rejection in 31.1%, ex-
tended hepatocellular carcinoma in the explanted liver in
19%, hepatocellular carcinoma recurrence during fol-
low-up in 8.1%, de novo tumor in 17.6%, CNI-related
neurotoxicity in 10.8%, renal dysfunction in 8.1%, and
others in 5.4%. They also reported that 73.9% of the re-
fractory rejection cases were resolved after everolimus
administration. When everolimus was used to treat re-
fractory rejection (n=23), the event was resolved correctly
in 17 patients (73.9%). The remaining six patients failed
to respond: four progressed to severe chronic refractory
rejection finally requiring retransplantation and two died,
one due to sepsis and one from concomitant severe hep-
atitis C recurrence.

Ueno et al.” also reported that chronic rejection in two
pediatric LT recipients, in whom liver function tests were
stable with no progression of liver biopsy fibrosis after
everolimus administration. However, regarding the effect
of everolimus on ACR in pediatric LT recipients, there
was no report in the literature to our knowledge on this
issue.

In Korea, everolimus is not permissible in pediatric LT
recipients primarily due to the lack of information on
safety of its administration, thus it has been rarely ad-
ministered as a primary immunosuppressant to pediatric
recipients. Nielsen et al.”? reported the first results using
everolimus as a rescue therapy in pediatric LT recipients
for the following indications: chronic graft dysfunction in
12, suspected CNI toxicity in 3, hepatoblastoma in 2, and
recurrence of primary sclerosing cholangitis posttransplant

in 1. They reported that four patients with chronic graft

dysfunction recovered completely normal liver function
tests using everolimus, six patients showed partial im-
provement, and two patients did not respond at all.

Worldwide, it is noted that administration of ever-
olimus to pediatric LT recipients was reported from
Germany by Nielsen et al."” and Ganschow,'® France by
Dumortier et al.,17 Japan by Ueno et al.,13 and in an inter-
national study from Germany, Sweden, United Kingdom
and United States by Ganschow et al."® With worldwide
accumulation of experience of everolimus use in pediatric
LT recipients, it is reasonable to permit everolimus ad-
ministration for pediatric recipients by the Korea Ministry
of Food and Drug Safety. However, many well-known
side-effects and other published side effects of everolimus
must be taken into account when administering ever-
olimus to children and adolescents, namely they can expe-
rience the incidences of nausea and diarrhea, hematologic
changes, and impaired fer‘[ility.9’l9’20

In conclusion, our case demonstrated the effect of res-
cue therapy using everolimus for ACR following pediatric
LDLT. Further studies are needed to assess the role of
everolimus in pediatric LT recipients suffering from ACR,
and the appropriateness of this treatment going forward

for pediatric patient populations.
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