Clinical Pediatrics

Baishideng Publishing Group Inc



(]' g }p World Journal of
Clinical Pediatrics

Contents Irregular Volume 9 Number 1 July 14, 2020

CASE REPORT
1 Acute lymphoblastic leukemia in a f-thalassemia intermedia child: A case report

Sherief LM, Goneim E, Kamal NM, Ibraheim A, Alsofiani F, Alawur A

WJCP | https://www.wjgnet.com I July 14,2020 | Volume9 | Issuel |

Jaishideng®



World Journal of Clinical Pediatrics

Contents

Irregular Volume 9 Number 1 July 14, 2020

ABOUT COVER

Editor-in-Chief of World Journal of Clinical Pediatrics, Dr. Sergi obtained his MD degree with honors (1989) and
Pediatric specialization (1993) at the University of Genoa, Italy, and Pathology specialization at the University of
Heidelberg, Germany (2001). Dr. Sergi is currently a Full Professor of Pathology and Adjunct Professor of
Pediatrics at the University of Alberta, Canada. Dr. Sergi also serves as a Consultant of Carcinogenesis in
Experimental Animals at the World Health Organization/International Agency for Research on Cancer
(WHO/IARC, Lyon, France) and an “ad-hoc” Peer-Referee for the National Toxicology Program of the National
Institutes of Health (Research Triangle Park, NC, United States). His areas of interest are Biology and Pathology of
the Cardiovascular/Gastrointestinal System with Gut/Bile Microbiome involvement as well as Bone Cell Biology.
Dr. Sergi has authored over 250 peer-reviewed publications indexed in the PubMed literature database (H-index:
23, RG-score: 44.26, > 2500 citations). (L-Editor: Filipodia)

AIMS AND SCOPE

The primary aim of the World Journal of Clinical Pediatrics (WJCP, World | Clin Pediatr) is to provide scholars and
readers from various fields of pediatrics with a platform to publish high-quality clinical research articles and
communicate their research findings online.

WJCP mainly publishes articles reporting research results and findings obtained in the field of pediatrics and
covering a wide range of topics including anesthesiology, cardiology, endocrinology, gastroenterology,
hematology, immunology, infections and infectious diseases, medical imaging, neonatology, nephrology,
neurosurgery, nursing medicine, perinatology, pharmacology, respiratory medicine, and urology.

INDEXING/ABSTRACTING

The WJCP is now abstracted and indexed in PubMed, PubMed Central, China National Knowledge Infrastructure
(CNKI), China Science and Technology Journal Database (CST]), and Superstar Journals Database.

RESPONSIBLE EDITORS FOR THIS ISSUE

Production Editor: Yun-Xiagjian Wu; Production Department Director: Xiang 1i; Editorial Office Director: Jia-Ping Yan.

NAME OF JOURNAL INSTRUCTIONS TO AUTHORS

World Journal of Clinical Pediatrics https:/ /www.wijgnet.com/bpg/gerinfo/204

ISSN GUIDELINES FOR ETHICS DOCUMENTS
ISSN 2219-2808 (online) https:/ /www.wjgnet.com/bpg/Gerlnfo/287
LAUNCH DATE GUIDELINES FOR NON-NATIVE SPEAKERS OF ENGLISH
June 8, 2012 https:/ /www.wignet.com/bpg/gerinfo/240
FREQUENCY PUBLICATION ETHICS

Irregular https:/ /www.wijgnet.com/bpg/Gerlnfo/288
EDITORS-IN-CHIEF PUBLICATION MISCONDUCT

Toru Watanabe, Consolato M Sergi https:/ /www.wijgnet.com/bpg/gerinfo/208
EDITORIAL BOARD MEMBERS ARTICLE PROCESSING CHARGE

https:/ /www.wjgnet.com/2219-2808/ editotialboard.htm https:/ /www.wijgnet.com/bpg/getinfo/242
PUBLICATION DATE STEPS FOR SUBMITTING MANUSCRIPTS
July 14, 2020 https:/ /www.wignet.com/bpg/Gerlnfo/239
COPYRIGHT ONLINE SUBMISSION

© 2020 Baishideng Publishing Group Inc https:/ /www.f6publishing.com

© 2020 Baishideng Publishing Group Inc. All rights reserved. 7041 Koll Center Parkway, Suite 160, Pleasanton, CA 94566, USA

E-mail: bpgoffice@wijgnet.com https://www.wjgnet.com

JBaishideng®

WJCP | https://www.wjgnet.com I July 14,2020 | Volume9 | Issuel


https://www.wjgnet.com/bpg/gerinfo/204
https://www.wjgnet.com/bpg/GerInfo/287
https://www.wjgnet.com/bpg/gerinfo/240
https://www.wjgnet.com/bpg/GerInfo/288
https://www.wjgnet.com/bpg/gerinfo/208
https://www.wjgnet.com/2219-2808/editorialboard.htm
https://www.wjgnet.com/bpg/gerinfo/242
https://www.wjgnet.com/bpg/GerInfo/239
https://www.f6publishing.com
mailto:bpgoffice@wjgnet.com
https://www.wjgnet.com

J\0\7

Submit a Manuscript: https:/ /www.f6publishing.com

DOI: 10.5409/ wjcp.v9.i1.1

World Journal of
Clinical Pediatrics

World | Clin Pediatr 2020 July 14; 9(1): 1-6

ISSN 2219-2808 (online)

CASE REPORT

Acute lymphoblastic leukemia in a B-thalassemia intermedia child: A

case report

Laila M Sherief, Esmael Goneim, Naglaa M Kamal, Amr Ibraheim, Fuad Alsofiani, Abdulraouf Alawur

ORCID number: Laila M Sherief
0000-0003-2088-4213; Esmael
Goneim 0000-0003-1041-4488;
Naglaa M Kamal 0000-0002-8535-
3838; Amr Ibraheim 0000-0002-8607-
1082; Fuad Alsofiani 0000-0001-
8864-1037; Abdulraouf Alawur 0000-
0002-6062-5649.

Author contributions: Sherief LM
was involved in conceptualization,
data curation, investigation, project
administration, supervision,
validation, visualization, writing
review and editing; Goneim I and
Ibraheim A performed data
curation; Kamal NM was involved
in literature review, writing-
original draft, writing review and
editing; Alsofiani F and Alawur A
performed literature review and
wrote the original draft; All
authors read and approved the

final manuscript.

Informed consent statement:
Written informed consent in the
patient’s native language was
obtained from her father.

Conflict-of-interest statement: The
authors declare that they have no
conflict of interest.

CARE Checklist (2016) statement:
The authors have read the CARE
Checklist (2016), and the
manuscript was prepared and
revised according to the CARE
Checklist (2016).

(49

Jaishideng®

WJCP | https://www.wjgnet.com 1

Laila M Sherief, Department of Pediatric Hematology and Oncology, Faculty of Medicine,
Zagazig University, Zagazig 44511, Egypt

Laila M Sherief, Amr Ibraheim, Department of Pediatrics, Faculty of Medicine, Zagazig
University, Zagazig 44511, Egypt

Esmael Goneim, Department of Pediatric Oncology, Tanta Cancer Institute, Tanta 00202, Egypt

Naglaa M Kamal, Department of Pediatrics and Pediatric Hepatology, Faculty of Medicine,
Cairo University, Cairo 21121, Egypt

Naglaa M Kamal, Department of Pediatrics, Alhada Armed Forces Hospital, Taif 00966, Saudi
Arabia

Corresponding author: Naglaa M Kamal, MD, Full Professor, Department of Pediatrics and
Pediatric Hepatology, Faculty of Medicine, Cairo University, Kasralainy, Cairo 21121, Egypt.
nagla.kamal@kasralainy.edu.eg

Abstract

BACKGROUND

B-thalassemia intermedia (BTI) is one of the hemoglobinopathies. It constitutes
10% of p-thalassemia cases and is associated with better quality of life than p-
thalassemia major (BTM).

CASE SUMMARY

We recently reported the first case of acute lymphoblastic leukemia (ALL) from
Egypt in a child with BTM, and we herein report the first case of ALL from Egypt
in a child with BTL In this report, literature was reviewed for cases of
malignancies associated with BTI and the possible factors underling the
relationship between the two entities.

CONCLUSIO
We stress that physicians should have a high index of suspicion of malignancies
in thalassemia patients if they present with any suggestive symptoms or signs.

Key Words: Acute lymphoblastic leukemia; Thalassemia intermedia; Children;
Malignancies; Iron overload; Hydroxyurea; Case report
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Core Tip: Cases of malignancies in patients of B-thalassemia major have been reported.
However, rare cases have been reported for malignancies in patients of f-thalassemia-
intermedia as it is a non-transfusion dependent anemia. Physicians should have high index
of suspicion to diagnose malignancies in patients with f-thalassemia-intermedia.

Citation: Sherief LM, Goneim E, Kamal NM, Ibraheim A, Alsofiani F, Alawur A. Acute
lymphoblastic leukemia in a B-thalassemia intermedia child: A case report. World J Clin
Pediatr 2020; 9(1): 1-6

URL: https://www.wjgnet.com/2219-2808/full/v9/il/1 . htm

DOI: https://dx.doi.org/10.5409/wjcp.v9.il.1

INTRODUCTION

Thalassemia represents the most common single-gene disorder worldwide. The total
annual incidence of symptomatic individuals with p-thalassemia is estimated at 1 in
100000 throughout the world, of whom nearly 10% have p-thalassemia intermedia
(BTT), which is intermediate in severity between the milder thalassemia-minor and the
more severe transfusion-dependent p-thalassemia-major (3TM)!".

We herein report the first case from Egypt with BTI who developed acute
lymphoblastic leukemia (ALL).

CASE PRESENTATION

Chief complaints

The reported patient is a 15-year-old girl with BTI, who presented at the age of 3 years
with pallor, decreased growth rate and decreased activity. She had severe microcytic,
hypochromic anemia with hemoglobin (Hb) of 7.3 g/dL.

History of present illness

Pediatric hematologist workup confirmed the diagnosis of BTI. Her Hb electrophoresis
showed 69.9% HbA, 27.2% HbF and 2.9% HbA2. Genetic molecular testing revealed
compound heterozygosity for cd-27 (G>T) and cd-39 (C>T) mutations. Hydroxyurea at
a dose of 15 mg/kg per day was started, in addition to folic acid.

She was then followed at the pediatric hematology unit at regular intervals to
monitor her tolerance to drug therapy, with special attention to hematological toxicity.
There were no significant side effects during 7 years of therapy, and the patient
showed good response with occasional need for blood transfusions. She underwent
splenectomy during her late teens.

History of past illness
At the age of 15 years, she developed generalized bone aches, abdominal pain,
persistent fever and dyspnea, and she was referred to our hospital.

Physical examination
On physical examination, there was severe pallor, tachypnea, tachycardia and
hepatomegaly.

Laboratory examinations
Initial complete blood picture showed a Hb level of 3.9 g/dL, white blood cell count of
250 x 10°/L and platelet count of 640 x 10“/L.
Serum electrolytes, cerebrospinal fluid analysis and kidney and liver function tests
were normal, except for mild elevation of total serum bilirubin, which was 1.3 mg/dL.
Serum ferritin was 877 ng/dL. Serological studies including Epstein-Barr virus,
cytomegalovirus, human immunodeficiency virus, hepatitis C virus and hepatitis B
virus were negative. Lactate dehydrogenase was 974 U/L, and serum uric acid was 5.6

mg/dL.

Imaging examinations

Her chest X-ray was normal. Abdominal ultrasonography revealed hepatomegaly with
calcular cholecystitis and bilateral diffuse renal enlargement. Echocardiography
showed mitral valve prolapse with trivial mitral regurgitation.
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MULTIDISCIPLINARY EXPERT CONSULTATION

The pediatric hematologist/oncologist assessment requested bone marrow biopsy,

which was carried by the hematopathologist
Bone marrow examination revealed 80% blast cells in a hyper-cellular marrow with
depressed erythropoiesis and granulopoiesis and normal thrombopoiesis.
Immunophenotyping showed lymphoblasts that were CD10 positive, CD19 positive,
CD34 positive, TDT positive, HLA-DR positive, CD13 positive and CD33 positive.
Cytogenetic examination showed a normal karyotype with a deoxyribonucleic acid
(DNA) index of 1 and negative t(12,21), t(1,19), BCR-ABL and 11q23
translocations/ mutations.

FINAL DIAGNOSIS

A final diagnosis of B-acute lymphoblastic leukemia (ALL) with aberrant expression of
CD13 and CD33 was achieved.

TREATMENT

Induction chemotherapy of the total XV protocol with prednisone, vincristine, L-
asparaginase, doxorubicin, cyclophosamide, cytarabine, 6-mercaptopurine and
intrathecal chemotherapy was commenced.

She received multiple packed red cell transfusions, which eventually led to
elevation of serum ferritin to 1420 ng/dL. She was then started on oral chelation
therapy with deferasirox with no complications.

The patient eventually went into complete remission. She then received
consolidation chemotherapy of standard risk of the total XV protocol with four times
of high dose methotrexate, 6-mercaptopurine and intrathecal chemotherapy.

She received multiple packed red blood cell transfusions and other supportive
measures during the periods of induction and consolidation. The transfusions therapy
was given according to the guidelines of pediatric oncologists. They usually transfuse
if Hb level is less than 8 g/dL and if associated with pulmonary or cardiac
comorbidities or exposed to invasive procedure and hemorrhage, and they transfuse
with Hb less than 10 g/dL. The transfusions were not associated with any
complications. Deferasirox was stopped in the consolidation phase during infusion of
high dose methotrexate.

The main problem observed during the periods of induction and consolidation
therapy was increased requirement of blood transfusions as well as repeated
infections. During this period, the child received intensive chemotherapy, which
caused bone marrow suppression

OUTCOME AND FOLLOW-UP
The child is still in complete remission and is in the continuation phase for standard
risk (week 40).

DISCUSSION

We recently reported the first case from Egypt with BTM who developed ALLP.
Herein, we report similarly the first patient from Egypt with BTI who developed ALL
to highlight that the coexistence of malignancy and beta thalassemia is not rare.

A thorough review of the literature for previously reported cases of malignancies in
patients with BTI revealed only one report in 2014 from Turkey of a 12-year-old boy
with BTI who developed ALLFL Other previous reports of malignancies associated
with BTI described non-Hodgkin’s lymphoma, chronic myeloid leukemial”,
Hodgkin’s lymphomal“*, hepatocellular carcinomal*! and thyroid malignancies
(Table 1). To our knowledge, our patient is the second worldwide and the first from
Egypt.

Although reported cases of malignancies associated with PTI are few, physicians
should have a high index of suspicion of malignancies in this group of patients when
they present with unexplained new symptoms or proposed symptoms and signs of
malignancy.
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Table 1 Previously reported cases of thalassemia intermedia who developed malignancies

Number of patients Type of malignancy Ref.
1 Acute lymphoblastic leukemia &
1 Non-Hodgkin lymphoma (NHL) L
3 NHL, Hodgkin lymphoma (HL) Ll
10 NHL; HL; chronic myeloid leukemia (CML) el
1 CML v
1 HL t
12 Hepatocellular carcinoma (HCC) )
2 HCC r
6 HCC i
3 HCC =
2 HCC i
2 Thyroid cancer Y

Some patients have thalassemia major and others have thalassemia intermedia in references 5 and 6.

There should be special concern about management plans in these patients as they
usually require more frequent blood transfusions, as the chemotherapy causes
suppression of the bone marrow, which adds to baseline chronic hemolysis.

Because reported cases of malignancies in BTI are scarce, attempts to find a causal
relationship between BTI and cancer development are beyond the scope of our report.
We tried to search the literature for possible contributing factors, but those factors are
not sufficient to allow us to draw any conclusions. Possible hypotheses regarding
factors need to be addressed and validated by a larger prospective cohort with large
control groups and multicenter worldwide studies. Indeed, an explanation of
underlying factors for the development of malignancy in TI is likely multifactoriall.

In a large multicenter study on thalassemia patients from Iran, the proportion of
patients with cancer was higher in those with BTI than those with BTM; 0.54% and
0.20%, respectively®. It was suggested that bone marrow in BTM patients is
suppressed by the regular transfusions, while it is very active with high turnover in
those with BTI'. This can lead to a higher rate of DNA repair faults and mutations
with subsequent higher rate of hematological malignancies!l.

Another potential factor is the prolonged use of hydroxyurea, and there are
conflicting data regarding its carcinogenic potential. Hydroxyurea as an antimetabolite
interferes with both DNA synthesis and repair mechanisms with later accumulation of
mutations and subsequent chromosomal damage. Although no studies have yet
investigated the relationship between hydroxyurea and the development of cancers in
thalassemia, clinical concerns have been raised regarding its potential leukemogenic
potential””l. Other authors were against this assumption®'’l. The BABYHUG clinical
trial, which compared hydroxyurea with placebo treated controls, refuted this
assumption and did not suggest any increased risk of genotoxicity!""l.

Overall, there is no evidence to suggest an increased risk of carcinogenesis in
patients with thalassemia with hydroxyurea and further studies will need to be
designed to establish any potential relationship.

One more probable factor is that patients with BTI have milder disease than those
with BTM, and fewer blood transfusions might lead to delayed diagnosis. Even if
diagnosed, usually there is an underestimation of their iron overload problem.
Sometimes the relatively mildly elevated ferritin in BTI, as compared to BTM, is
underestimated and the true iron burden in these patients usually goes unnoticed,
unchelated and unmonitored. Anemia, hypoxia and ineffective erythropoiesis
suppress the expression of hepcidin by increasing expression of growth differentiation
factor 15 and hypoxia-inducible transcription factors with resulting increase in
intestinal iron absorption and, in turn, the problem of iron overload!"l.

Long-standing iron overload with its deposition in different body organs, with the
well-known association between excess iron and cancer development, can be a
predisposing factor for all types of malignancies; through direct and indirect effects!"l.
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Iron can directly damage DNA by non-transferrin-bound iron, with the consequent
inactivation of tumor-suppressor genes, such as p53, or their products. The indirect
effects include the formation of reactive oxygen species, iron-induced lipid
peroxidation, altered immune system with decreased immune surveillance,
suppression of tumoricidal action of macrophages and alteration of cytokine activities.
BTI patients usually survive longer than BTM patients with enough time for iron
overload to develop!.

Some authors have suggested that improved management protocols of thalassemia
patients have led to increased survival, with most of them reaching adult age with the
consequent occurrence of diseases associated with long life span like malignancies’..
This assumption can partially explain other reports in elder patients but cannot
explain our patient or the Turkish one, who are teenagers.

It has been suggested that the occurrence of malignancies in thalassemia patients
could be a pure coincidence or a combination of genetic and environmental factorst1?

CONCLUSION

In summary, whatever the pathogenesis of malignancies in thalassemias, the most
important message is to alert physicians that they should suspect malignancies if their
thalassemia patients develop suggestive symptoms and signs. Worsening anemia,
leukocytosis, fever, bone-aches, lymphadenopathy and splenomegaly are signs to look
for leukemias and other hematological malignancies.
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