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Case Report

Multiple complications of treatment for acute lymphoblastic
leukemia in a child: Hypertriglyceridemia and acute pancreatitis
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ABSTRACT

Introduction: Acute lymphoblastic leukemia (ALL) is the most common
haematological malignancy in children. While chemotherapy remains the stand-
ard treatment, its toxicity can limit use. In such cases, biological therapies offer
an effective alternative. We present a case of a 5-year-old with pre-B ALL who
achieved remission and underwent haploidentical transplantation thanks to bio-
logical therapy, highlighting its role in pediatric leukemia treatment.

Aim: The aim of the study is to present a case of a pediatric patient with ALL
pre-B, where biological therapy was necessary due to high chemotherapy toxicity.
We describe the treatment course, its effectiveness, and the importance of modern
therapies when standard approaches are insufficient or carry a high risk of com-
plications.

Case study: We describe a 5-year-old girl diagnosed with pre-B acute lympho-
blastic leukemia (ALL) after presenting with persistent non-specific symptoms.
Chemotherapy according to the ALLIC 2009 protocol was initiated, but led to
severe complications, including acute pancreatitis and marked hypertrigly-
ceridemia, requiring discontinuation of treatment and urgent plasmapheresis.
A year later, following relapse, biological therapy with blinatumomab was intro-
duced, leading to remission and enabling haploidentical transplantation.

Results and discussion: Due to the high toxicity of chemotherapy, an al-
ternative therapy was used. Blinatumomab proved effective, leading to remission
and enabling transplantation. This case highlights the role of biologic therapy in
treating children with ALL, especially when standard methods are too toxic or
ineffective.

Conclusions: Leukemias are severe childhood cancers. Chemotherapy is the
conventional route, but biologic therapy, such as blinatumomab, provides an al-
ternative for patients with high or ineffective treatment.
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1. INTRODUCTION

Acute lymphoblastic leukemia (ALL) is a disease caused by
abnormal proliferation of lymphoid cells, mainly pre-B cells,
which can infiltrate the bone marrow, lymphatic system, the
central nervous system and testicles. It is most common in
children aged 14 years.” The clinical picture of ALL is highly
variable. One of the indispensable drugs used in the first-line
treatment of ALL in children is L-asparaginase (L-ASP), but
it has numerous side effects, such as nausea, vomiting, aller-
gic reactions, hypertriglyceridemia and pancreatitis.’ In this
article, we present an interesting case of a 5-year-old female
patient who developed a number of complications during
chemotherapy that required, for example, plasmapheresis to
normalize the unusually high concentration of triglycerides
occurring as one of the many side effects after the use of
L-ASP. The girl was one of the first paediatric patients in Po-
land to receive a new anti-CD-19 biological drug in the form
of blinatumomab, which is an alternative to traditional
chemotherapy.

2. AIM

The aim of the study is to present a case of a pediatric patient
with ALL pre-B, where biological therapy was necessary due
to high chemotherapy toxicity. We describe the treatment
course, its effectiveness, and the importance of modern tar-
geted therapies when standard approaches are insufficient or
carry a high risk of complications.

3. CASE STUDY

A 5S-year-old obese girl reported to the hospital for diagnosis
with the following symptoms: fever, an episode of fainting
and pain in the lower limbs; which had been present for sev-
eral days. Due to the suspicion of proliferative disease, the
patient was admitted to the Department of Paediatric Hem-
atology, Oncology and Transplantology in Lublin. A peri-
pheral blood smear revealed the presence of 42% of atypical
cells. During hospitalization, a bone marrow aspiration biopsy
was performed, where pre-B common acute lymphoblastic
leukemia (ALL) was diagnosed. The number of blasts in the
myelogram was 95.6% with positive PAS (periodic acid-
Schiff) reaction being obtained in 21% of the studied cells.
The patient started chemotherapy according to the ALLIC
2009 Program (Protocol I) in force at that time with initially
good response to steroids. On the 12th day, during the L-as-
paraginase infusion, allergic symptoms occurred. From the
22nd day of chemotherapy, a gradual increase in triglyceride
levels was observed, which reached the maximum level:
9320 mg/dl. In the following days, an increase in the concen-
tration of pancreatic enzymes was found: amylase — 1002 U/1
and lipase — 1455 U/l. Computer tomography (CT) of the ab-
dominal cavity revealed enlargement of the pancreas with
blurring of its borders and numerous, disseminated hypodense

Figure 1. CT scan of the abdomen showing necrotic
pancreatic lesions.

lesions, which were not strengthened after administration of
1.v. contrast, corresponding to areas of necrosis, as well as a hy-
podense extensive fluid area descending to the pelvis (Figure 1).
After numerous consultations, it was decided to perform
plasmapheresis as a matter of urgency, resulting in a decrease
in triglyceride concentration to 2140 mg/dl. In the following
days, the child’s general condition deteriorated. The patient
developed cardiorespiratory failure secondary to peripheral
hypoperfusion with tachycardia, tachypnea accompanied by
a decrease in oxygen saturation and blood pressure, an episode
of generalized convulsions and impaired consciousness. The
girl was transferred to the ICU, where sepsis of the etiology of
Pseudomonas aeruginosa was diagnosed, AP with the pres-
ence of Cullen’s and Grey Turner’s symptoms and visible pro-
gression of pancreatic necrotic lesions on CT examination.
Due to numerous massive complications caused by oncolo-
gical treatment and the inability to continue chemotherapy;, it
was decided to discontinue the treatment on day 33 of the
First Protocol and to carefully observe and subject the girl to
regular check-ups, including a bone marrow biopsy with min-
imal residual disease. One year later, a recurrence of ALL pre-B
was diagnosed with a percentage of blasts at 85.6%. Chemo-
therapy was initiated according to the ALL REZ BFM 2010
Program. During treatment, the child experienced toxicities
manifested as increased levels of pancreatic enzymes and ab-
dominal pain, as a result of which cholecystectomy was per-
formed. Numerous complications of conventional chemo-
therapy prevented its further use, so the girl was one of the
first in Poland to be given Blincyto (blinatumomab) in order
to achieve remission. After confirmation of remission and
consolidation, the patient was qualified for hematopoietic cell
transplantation, obtaining, after 3 weeks, haematological re-
newal. On the 12th day after the transplant, Graft-versus-host
disease (GVHD) was diagnosed and treatment with Solu Med-
rol was initiated with good results. Currently, the girl is in
haematological remission, the results of laboratory tests, in-
cluding the concentration of pancreatic enzymes, are normal.
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4. RESULTS AND DISCUSSION

According to the NCCN guidelines presented in the public-
ation by Patrick Brown, acute lymphoblastic leukemia is
diagnosed when the number of lymphoblasts exceeds 20% of
the examined cells in the haematological examination of the
bone marrow aspiration and biopsy materials.”? Chemother-
apy is one of the basic elements of ALL therapy.* One of the
many chemotherapeutic agents used is L-asparaginase, which
is part of a multidrug treatment algorithm for patients with
ALL, which our patient also received. The mechanism of
action of L-ASP is to reduce the plasma concentration of as-
paragine by decoupling asparagine to aspartic acid and am-
monia. In the case of adequate enzyme activity, asparaginase
therapy leads to complete depletion of serum asparagine,
which deprives leukemia blasts of this amino acid. This res-
ults in a decrease in protein synthesis and ultimately leads
to the death of leukemia cells.> In her article, Anna Ptotka
points to the importance of using L-ASP in the treatment of
acute lymphoblastic leukemia since the 1960s. Emphasizing
its impact during therapy on improving the effectiveness of
ALL treatment in children.” Various complications have
been observed in patients treated with L-asparaginase in the
form of allergic reactions, hepatotoxicity, thrombosis, pan-
creatitis, and disorders of lipid metabolism.® The described
girl developed allergic symptoms, but the developing in-
flammation of the pancreas and constantly increasing trigly-
ceride levels, which required plasmapheresis, were a major
problem. Risk factors for acute pancreatitis (AP) include the
presence of gallstones, alcohol abuse, and age; but there
are also genetic factors, including a mutation in the PRSS1
gene.”!” Pancreatitis associated with the use of L-asparaginase
occurs in 2-18% of children with acute lymphoblastic leu-
kemia.!! It is most often manifested by abdominal pain,
vomiting, nausea, abnormalities in imaging tests, increased
levels of amylase and lipase, as well as weight loss.!? The in-
formation contained in the publication by Maria Tosta
Pérez indicates a significant frequency of the above clinical
picture in patients over 4 years of age, on average 12 days
after L-asparaginase administration. In the case of the de-
scribed patient, pancreatic parameters began to increase as
early as on the 22nd day, and other symptoms typical of
AP were also observed. Pancreatitis in children with acute
lymphoblastic leukemia treated with L-asparaginase may
also be associated with immunosuppression, coagulation
disorders, translocation of microorganisms from the intest-
ines and hyperlipidemia.’® Patients with ALL have a statist-
ically increased risk of kidney damage due to various factors,
including: renal infiltration by abnormal cells, use of neph-
rotoxic drugs, tumor lysis syndrome, hypertension and
sepsis.!* According to Reeti Kumar, 10-30% of people who
suffered from acute lymphoblastic leukemia in childhood
had a reduced glomerular filtration rate (GFR).”> Numerous
clinical manifestations and the dynamics of the disease process
have made it necessary to implement newer and newer meth-
ods of ALL treatment. Breakthrough therapeutic strategies,
including a.o cellular or humoral immunotherapy, have

been developed over the past decade.'® In case of failure of
the standard chemotherapy regimen for ALL, it is possible
to use bispecific immunotherapy involving T lymphocytes —
blinatumomab.!” It consists of two different single-chain Fv
fragments. One binding the CD3 antigen, which activates
the cytotoxicity of T lymphocytes, and the other binding to
the CD19 B lymphocyte antigen, which is expressed on most
B-ALL cells."® The TOWER study shows that the body shows
an increased response to blinatumomab in cases where the
proportion of blasts in the bone marrow was <50%. Accord-
ing to this study, this drug can reduce the risk of death by
29% compared to standard chemotherapy.'” Blinatumomab
is usually given intravenously by continuous intravenous
infusion over a period of 4 weeks. Due to the need to mon-
itor the patient for possible adverse effects, such as cytokine
release syndrome, the patient should be hospitalized for the
first few days of the cycle.” In order to avoid this side effect,
intravenous premedication with dexamethasone is used.”!
Despite many cases and studies described in scientific pub-
lications, it was not decided to re-administer L-ASP in the
presented patient, but she was introduced with another new
biological treatment with blimatumomab, which was innov-
ative at that time. This procedure contributed to a signific-
ant improvement in the girl’s health, enabling her to achieve
ALL remission, necessary to perform the transplant, which
resulted in haematological restoration.

What distinguishes this case from previously reported pe-
diatric ALL cases is an extremely high and rarely docu-
mented in the literature level of triglycerides-9320 mg/dl as
well as rapid onset of pancreatitis that followed the very first
dose of L-ASP. Despite intensive interventions, including
plasmapheresis, the patient developed extensive pancreatic
necrosis, a condition mostly associated with high mortality;
remarkably, she survived. The massive, life-threatening tox-
icities precluded further chemotherapy, leaving blinatumo-
mab as the only viable option. The patient was among the
first pediatric cases in Poland to receive blinatomumab, at
a time when its effectiveness in achieving remission was still
uncertain. This approach enabled successful haploidentical
transplantation. Currently at 14,5 years of age, the girl re-
mains in long-term remission, with normal laboratory test
results, which makes this case unique both due to the ex-
tremely severe course of complications and by demonstrat-
ing the sustained efficacy of this therapeutic strategy.

5. CONCLUSIONS

(1) Leukemias are the most common group of cancers in
children. The heterogeneity of forms, etiology and clin-
ical course makes the selection of the appropriate ther-
apy, dedicated to the case of a specific patient, extremely
difficult.

(2) Treatment is a chronic, multi-stage process, of which
chemotherapy is an inseparable element often associated
with a generalized effect on the patient’s body, resulting
in various and numerous side effects.
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(3) The implementation of biological treatment tends to be

a beneficial solution, enabling the targeting of therapy,
minimizing its generalized impact.

(4) It is extremely important to maintain appropriate dia-

gnostic vigilance throughout the treatment and, in the
event of complications, prompt therapeutic intervention.
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