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Case Report

Successful treatment of acute pancreatitis associated with late-onset acute liver
GVHD after second allogeneic hematopoietic cell transplantation
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Abstract

We report the case of a 28-year-old woman who developed upper abdominal pain and jaundice after a sec-
ond unrelated allogeneic hematopoietic cell transplantation (allo-HCT) for acute lymphoid leukemia (ALL).
Laboratory data showed elevated levels of liver enzymes, amylase, and lipase. Although acute pancreatitis was
suspected, no structural lesions were detected. Liver biopsy was compatible with late-onset acute graft-versus-
host disease (GVHD), which resolved following treatment with methylprednisolone (mPSL) and tacrolimus (TAC).
In addition, her serum amylase level and abdominal pain rapidly resolved following acute GVHD-directed ther-
apy. Acute pancreatitis concomitant with late-onset acute liver GVHD is extremely rare and has not been docu-
mented subsequent to a second allo-HCT.
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Introduction

Acute graft-versus-host disease (aGVHD) is a major
complication of allogeneic hematopoietic cell transplan-
tation (allo-HCT). aGVHD occurs when donor T cells
recognize the host cells as“foreign”and subsequently
cause host tissue damage. The primary target organs of
aGVHD include the gastrointestinal tract, skin, and
liver. Acute pancreatitis has been reported as an infre-
quent complication after allo-HCT1, 2, with a large-scale,
retrospective study reporting an incidence of 0.76%2.
Acute pancreatitis after allo-HCT is typically associated
with immunosuppressive therapy, cytomegalovirus in-
fection, and donor lymphocyte infusion (DLI)3. Herein,
we report a case of acute pancreatitis associated with
late-onset liver aGVHD after second unrelated periph-
eral blood stem cell transplantation (UR-PBSCT) for
acute lymphoid leukemia (ALL). Both acute pancreati-
tis and late-onset liver aGVHD resolved following
aGVHD-directed therapy with methylprednisolone

(mPSL) and tacrolimus (TAC).

Case Report

A 28-year-old woman with a history of ALL was ad-
mitted to our hospital for upper abdominal pain. She
was diagnosed with ALL in 2016 and achieved com-
plete remission (CR) following standard chemotherapy.
She then underwent her first allogeneic bone marrow
transplantation (allo-BMT) from a human leukocyte an-
tigen (HLA)-matched unrelated donor in October 2016
but relapsed in 2018. A second CR was achieved using
multidrug chemotherapy. As consolidative therapy, she
underwent a second allo-HCT from a matched unrelated
peripheral blood stem cell donor in November 2018.
Conditioning consisted of fludarabine, melphalan, and 4
Gy of total body irradiation. GVHD prophylaxis in-
cluded TAC and short-term methotrexate administration.
Bone marrow evaluation on day 28 showed complete
hematological remission and full donor chimerism. Be-
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Figure 1.　Pathological findings of liver biopsy (H&E stain; A, ×40, B, ×400)
A. Lymphocytic infiltration of the portal tract. B. Damage to the bile duct epithelium with nuclear pleomorphism, 
nuclear overlap, and cytoplasmic vacuolization. 
H&E, hematoxylin and eosin.
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cause the patient had no aGVHD, TAC was slowly ta-
pered off. However, late-onset liver aGVHD developed
(stage 1, overall grade II) on day 119; therefore, predni-
solone was started at a dose of 20 mg/day, and TAC
was resumed.
On day 127 (March 2019), the patient complained of
upper abdominal pain without any back pain and was
admitted to our hospital. Abdominal examination re-
vealed tenderness in the right upper quadrant without
rebound. No Murphy’s sign or hepatosplenomegaly was
detected. Laboratory results showed elevated aspartate
aminotransferase (AST, 544 U/L), alanine aminotrans-
ferase (ALT, 1,414 U/L), amylase (827 U/L, predomi-
nantly pancreatic), and lipase (1,922 U/L) levels. She
denied any history of alcohol consumption or drug use.
Peripheral blood cytomegalovirus antigenemia test and
bacterial cultures were negative. Liver ultrasonography
showed only intrahepatic cholestasis, without gallblad-
der wall thickening or cholangiectasis. Abdominal com-
puted tomography (CT) and magnetic resonance imag-
ing (MRI) scans showed no evidence of acute pancrea-
titis. A bone marrow biopsy showed 100% donor chi-
merism and was negative for malignancy, which made
it unlikely that her pancreatitis was due to extramedul-
lary ALL relapse. A diagnostic ultrasound-guided liver
biopsy was performed, which demonstrated lympho-
cytic infiltration of the portal tract and bile duct epithe-
lial damage with nuclear overlap and pleomorphism
(Figure 1). Therefore, the patient was diagnosed with
acute pancreatitis associated with late-onset liver
aGVHD. She was treated with mPSL in combination
with TAC, maintaining a therapeutic plasma level of 10-
15 ng/mL. Her serum amylase level improved rapidly,
but the total bilirubin level transiently increased, reach-
ing a maximum of 15.5 mg/dL (maximal aGVHD stage
4, overall grade IV) on day 166. Thereafter, the total
bilirubin level gradually decreased, the mPSL dose was

slowly tapered, and pancreatitis and liver aGVHD com-
pletely resolved (Figure 2).

Discussion

aGVHD is a life-threatening complication of allo-
HCT. According to the National Institutes of Health
consensus criteria4, aGVHD is subclassified based on
the timing of presentation. Classic aGVHD occurs
within the first 100 days following allo-HCT, whereas
late-onset aGVHD occurs >100 days after allo-HCT4. In
our patient, the liver aminotransferase and total biliru-
bin levels were elevated on day 119 after allo-HCT;
therefore, we classified it as late-onset aGVHD.
The total bilirubin level continued to increase until

day 166 after allo-HCT, despite treatment with mPSL
combined with TAC. This clinical scenario meets some
criteria for steroid-refractory (SR) aGVHD, defined as
either lack of response to initial treatment, progression
during steroid treatment, or prolonged glucocorticoid
dependence5. However, liver aGVHD often responds
slowly, and further immune suppression often increases
the complications. Following treatment with 1-2 mg/kg/
day of mPSL combined with TAC, the patient’s symp-
toms improved, her serum amylase level gradually de-
creased, and she did not develop any signs of synthetic
hepatic dysfunction, or symptoms of aGVHD. There-
fore, we did not administer any additional therapies for
steroid-refractory aGVHD such as rabbit anti-thymocyte
globulin, alemtuzumab, or extracorporeal photopheresis.
Liver aGVHD typically presents as elevated levels of

AST, ALT, alkaline phosphatase, and total bilirubin.
The differential diagnosis of liver disease after allo-
HCT includes aGVHD, viral infection, sinusoidal ob-
structive syndrome, and primary disease infiltration6.
Therefore, a liver biopsy is required to achieve a defini-
tive diagnosis. The histopathological findings of liver
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Figure 2. Clinical course in our patient
The level of serum amylase (Amy) rapidly decreased following an increased dose of methylpred-
nisolone (mPSL) along with administration of tacrolimus (TAC). The serum total bilirubin (T.Bil) 
transiently increased after initiating mPSL but then gradually decreased with an increased dose 
of mPSL and administration of TAC.
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aGVHD include biliary epithelial damage such as nu-
clear pleomorphism, loss of nuclear polarity, nuclear
overlap, cytoplasmic vacuolization, eosinophilic changes
in the cytoplasm, and infrequently, apoptosis. Lympho-
cytic infiltration of the portal tract may also be ob-
served6. Our patient’s diagnosis of late-onset acute liver
GVHD was confirmed using an ultrasound-guided bi-
opsy.
It is unlikely that a second allo-HCT or the use of a
matched unrelated donor (MUD) PBSC graft increased
the risk of aGVHD in our patient. The cumulative inci-
dence of grade II-IV aGVHD after the second allo-HCT
is 34%, which is similar to that after the first allo-
HCT7. In addition, the incidence of aGVHD in the first
100 days after MUD PBSC transplantation is approxi-
mately 50%, which is similar to that following bone
marrow-derived grafts8. Based on these studies, we con-
cluded that the second allo-HCT with a PBSC graft did
not significantly increase the risk of aGVHD in our pa-
tient.
Autopsy-based studies have found a high frequency
of asymptomatic pancreatitis following allo-HCT9. In
contrast to asymptomatic pancreatitis, symptomatic
acute pancreatitis is associated with the use of immuno-
suppressive drugs1, cytomegalovirus infection10, gall-
stones, young age, and a history of donor lymphocyte
infusion2. Two reports suggest that liver aGVHD may
be a major risk factor for acute pancreatitis after allo-
HCT9, 10. In addition, Sajiki et al. showed that the devel-
opment of grade II-IV aGVHD was an independent risk

factor for acute pancreatitis following allo-HCT in pedi-
atric patients11. Previous case reports have shown that
corticosteroids and calcineurin inhibitors are effective in
treating acute pancreatitis, thought to be secondary to
aGVHD12,13. Similarly, our patient’s acute pancreatitis
rapidly responded to mPSL and TAC.
To our knowledge, this is the first successful treat-

ment of acute pancreatitis associated with late-onset
liver aGVHD after a second allo-HCT. Prior literature
suggests that acute pancreatitis accompanied by liver
aGVHD may be overlooked. If practitioners are pre-
sented with a similar clinical scenario, we recommend
obtaining a diagnostic liver biopsy, unless contraindi-
cated, and prioritizing aGVHD-directed therapy.
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