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Abstract

Acute myeloid leukemia (AML) is a rapidly progressing blood cancer. For suitable candidates,
allogeneic hematopoietic stem cell transplantation (allo HSCT) offers a potential cure, albeit with
serious risks, notably graft-versus-host disease (GVHD). We hereby present a case of a 31-year-old
male patient diagnosed with intermediate-risk acute myeloid leukemia (AML) according to the 2017
European Leukemia Net (ELN) classification who underwent allogeneic hematopoietic stem cell
transplantation (allo-HSCT) and subsequently developed grade Il gastrointestinal and liver graft-
versus-host disease (GVHD). This report underscores the imperative for early detection, targeted
immunosuppression, and ongoing post-transplant monitoring to avert life-threatening consequences.
The patient demonstrated a complete recovery, devoid of chronic GVHD, thereby substantiating the
efficacy of prompt intervention and multidisciplinary care.
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Introduction

Acute myeloid leukemia (AML) encompasses a
range of genetic and epigenetic abnormalities, resulting
in uncontrolled proliferation of immature myeloid cells
and bone marrow failure (Dohner et al., 2015;
Kantarjian et al., 2024). Although standard intensive
chemotherapy can induce remission, relapse rates—
especially in cases with high-risk molecular markers—
are a source of concern (DiNardo et al., 2023; Wachter
& Pikman, 2024). Allogeneic hematopoietic stem cell
transplantation (allo-HSCT) remains the most robust
curative option, leveraging both cytotoxic therapy and
graft-versus-leukemia effects (Appelbaum, 2007; Chen
et al.,, 2023; Copelan, 2006; Thomas et al., 1979).
Despite the strides made in the field of medicine, acute
GVHD continues to be a major cause of morbidity and
mortality following transplantation procedures. This
underscores the importance of early recognition and
prompt intervention in determining patient outcomes.

Case Presentation

This report delineates a clinical case of a 31-year-
old male diagnosed with AML who was managed with
allo-HSCT, with a focus on the treatment trajectory,
encountered complications, and subsequent outcomes.

The patient's preliminary laboratory evaluation
revealed significant pancytopenia and abnormal liver
function tests. A comprehensive summary of the
findings is provided in Table 1.

A bone marrow biopsy was conducted, and the
results indicated an intermediate-risk acute myeloid
leukemia (AML) according to the 2017 European
Leukemia Net (ELN) risk stratification system (Dohner
et al., 2017). The presence of an NPM1 mutation and
the absence of FLT3-ITD were also noted, along with
the presence of CD34/CD33-positive myeloblasts.

Following induction (7+3) and consolidation with
high-dose cytarabine, complete remission was
achieved. However, mild elevations in liver enzymes
were observed during the course of therapy, which
resolved with the administration of supportive care.
Given the patient's profile and the risk of relapse, the
treatment team pursued allo HSCT from a matched
unrelated donor (Cornelissen & Blaise, 2016; Inoue et
al., 2025; Li & Zhou, 2023). A matched sibling donor
was not available, and a matched unrelated donor
(MUD) was selected based on HLA compatibility and a
favorable donor-recipient risk profile. The patient
underwent a series of pre-transplant procedures,
including the administration of busulfan and
cyclophosphamide. Liver enzymes were meticulously
monitored due to preexisting hepatic concerns. The
prophylaxis for GVHD consisted of cyclosporine and
methotrexate. Neutrophil engraftment occurred at day
+18, with 98% donor chimerism by day +30. However,
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a subsequent increase in liver enzyme levels was
observed.

By day +25, the patient's total bilirubin level
increased to 4.2 mg/dL, aspartate transaminase
(AST)/alanine transaminase (ALT) levels rose to
approximately 250-300 U/L, and ultrasound imaging
revealed hepatic venous congestion, raising concern for
veno-occlusive disease (VOD) and/or sinusoidal
obstruction syndrome (SOS). A liver biopsy was
deemed contraindicated due to thrombocytopenia. By
day +35, the patient exhibited symptoms of severe
diarrhea and abdominal pain, accompanied by further
elevated levels of bilirubin and ALP. GI endoscopy and
histology confirmed grade III GI GVHD (Ferrara et al.,
2009; Holler et al., 2024), while liver involvement
(stage 2) was diagnosed based on biochemical criteria
and correlated with Glucksberg staging (Justiz Vaillant
et al., 2025).

The patient was administered a high-dose of
methylprednisolone (2 mg/kg/day), which led to a
partial response in the patient's gastrointestinal
symptoms. Liver enzymes and bilirubin reached their
maximum levels on approximately day +40, with values
of ~12 mg/dL. The administration of ATG was
necessitated by an inadequate response to steroids. The
therapeutic  interventions administered included
intravenous fluids, electrolytes, total parenteral
nutrition (TPN), transfusions, analgesic treatment,
cyclosporine level adjustment, coagulation support, and
nutritional support from a registered dietitian.

The patient exhibited complications, including
febrile neutropenia with Pseudomonas aeruginosa
bacteremia, necessitating meropenem treatment.
Meticulous fluid and nutrition management was
imperative due to underlying liver dysfunction. Over
the course of subsequent weeks, the symptoms
associated with GVHD diminished; bilirubin levels
returned to normal by day +90, although transaminases
persisted at a slightly elevated state for an extended
duration. The administration of steroids and
immunosuppressants was systematically reduced. At
one year post-transplant, the patient was in remission
with full functional recovery, normal liver function, and
no chronic GVHD. A long-term care plan was
implemented, including monitoring for secondary
malignancies, endocrine issues, cataracts, and mental
health support (Bauchat et al., 2025; Feldt-Rasmussen
& Klose, 2000).

Ethical Approval

The study protocol received ethical clearance from
the institutional review boards of all participating
oncology centers. In accordance with the principles of
confidentiality and ethical standards, all patient data
were anonymized.
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Table 1. Laboratory Test Results

Parameter Value Normal Range Category
White Blood Cell Count 3.5 x10°/L 4.0-11.0 x 10°/L Hematologic
Neutrophils 40% 45-75% Hematologic
Lymphocytes 55% 20-45% Hematologic
Monocytes 5% 2-8% Hematologic
Hemoglobin 8.5 g/dL 13.5-17.5 g/dL Hematologic
Platelet Count 35 x 10°/L 150400 x 10°/L Hematologic
AST 75 U/L <40 U/L Liver Function Test
ALT 88 U/L <40 U/L Liver Function Test
ALP 150 U/L <120 U/L Liver Function Test
Total Bilirubin 1.8 mg/dL <1.2 mg/dL Liver Function Test

Discussion

This case underscores the curative promise and
hazards of allo-HSCT in intermediate-risk AML
(Appelbaum, 2007; Copelan, 2006; Cornelissen &
Blaise, 2016; Yang et al., 2022). While pre-transplant
hepatic testing provided an initial safety check,
underlying liver vulnerability emerged post-transplant,
highlighting the limits of tools like the HCT-CI
(Abdelbary et al., 2020). Graft-versus-host disease
(GVHD), particularly its acute gastrointestinal and
hepatic manifestations, continues to be the foremost
post-transplant complication (Ferrara et al., 2009;
Zeiser & Blazar, 2017). A meticulous clinical and
histopathologic assessment is imperative for prompt
differentiation from other etiologies, such as VOD,
drug-induced liver injury, or viral hepatitis. This
assessment is occasionally constrained by the risk of
bleeding (Colecchia et al., 2019). In this particular
instance, the gastrointestinal and hepatic manifestations
corresponded to stage 2 and grade III GVHD according
to the Glucksberg criteria (Justiz Vaillant et al., 2025;
Smallbone et al., 2025). The onset of GVHD is
characterized by the recognition of host tissues by donor
T cells as foreign, thereby inducing an inflammatory
response that results in tissue damage (Socie &
Michonneau, 2022). The administration of
corticosteroids in the early stages of the condition is of
paramount importance (Cooper & Abkowitz, 2023). In
cases that are steroid-refractory, such as the present one,
the addition of agents such as ATG, ruxolitinib, or ECP
is supported by recent literature (Solh et al., 2023;
Zeiser & Blazar, 2017). In our case, ATG was selected
based on institutional protocol, prior experience, and the
patient's immunological profile. However, ruxolitinib
and ECP remain viable alternatives supported by recent
guidelines. Optimal management necessitates an
integrated approach to fluid status, electrolytes,
nutrition, infection prevention, and drug dose
adjustments, particularly when liver function is

compromised. The involvement of a multidisciplinary
care team is imperative. The positive outcome,
characterized by prolonged remission and organ
recovery, underscores the efficacy of meticulous,
collaborative = GVHD  management. Long-term
monitoring remains pivotal to the detection of chronic
GVHD, second cancers, endocrine dysfunction, ocular
issues, and psychological sequelae (Arai et al., 2015;
Bauchat et al., 2025).

Conclusion

This young man's case exemplifies the potential of
allogeneic hematopoietic cell transplantation (allo-
HSCT) to cure, which is counterbalanced by its risks,
notably acute graft-versus-host disease (GVHD) in the
gastrointestinal tract and the liver. The patient's
recovery was facilitated by an early diagnosis, the
administration of aggressive immunosuppressive
therapy, and the provision of  sustained
multidisciplinary  support. It is imperative to
acknowledge the necessity of sustained post-transplant
vigilance in ensuring the preservation of long-term
function and survival in patients diagnosed with acute
myeloid leukemia (AML) who are undergoing
allohematopoietic stem cell transplantation (allo
HSCT). Multidisciplinary care teams have been shown
to play a vital role in improving outcomes by ensuring
the coordinated management of complications, such as
acute GVHD.
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