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ABSTRACT

Pulmonary complications remain a major cause of both morbidity and
mortality in pediatric patients with hematological malignancy. The differential
diagnosis of these complications is broad and includes both infectious and
noninfectious causes. Infectious etiologies include bacterial, fungal, viral and
mycobacterial pathogens. Noninfectious etiologies include disease related and
treatment related causes. Thus the diagnosis of specific cause is important to
proceed to the specific management. So etiologic factors, disease pattern, up to
date management and possible ways of prevention of these complications are
discussed aiming at achieving an earlier diagnosis that potentially may improve

the mortality rate of these patients.
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INTRODUCTION AND AIM OF THE WORK

Unprecedented gains have been made in the cure rates for childhood cancer
during the past four decades. This progress reflects steady improvement in
treatment protocols, a multidisciplinary approach to patient care, adequate
hospital infrastructure, and psychosocial and economic support for affected
families ',

Patients with hematological malignancies or recipients of hematopoitic stem
cell transplants are prone to many complications. Pulmonary complications are
of the most important and common complications in these patients. They occur
in up to 40 to 60% of patients with hematological disorders during the disease

course and considerably influence morbidity and mortality .

Patient with hematological malignancies who are treated with
chemotherapeutic drugs or recipients of bone marrow or hematopoitic stem cell
transplants may develop a wide variety of potentially fatal infectious and non
infectious pulmonary complications, which represents a challenge to the
pulmonary and critical care practitioner because the diagnosis is complex, and
there is little time for diagnosis and treatment. The increased complexity of
multimodality treatments and high-dose protocols designed to augment
antineoplastic efficacy, and the context of HSCT have increased the incidence of

pulmonary complications °.

Pulmonary disease can be caused by a wide spectrum of pathogenic
mechanisms in pediatric patients with hematological malignancies. The causes
for respiratory dysfunction are divided into different categories: oncologic
emergencies, directly tumor-related pulmonary dysfunction, infectious diseases,

iatrogenic causes (medical, irradiation, bone marrow transplantation) "



The frequency, range and severity of pulmonary complications are influenced
by the intensity and length of immunosuppression and are also dependent on

whether the treatment goal is immunosuppression or myeloablation °.

This work aims at finding a global approach to pulmonary complications in
pediatric patients with hematological malignancies and reviewing the etiologic

factors, disease pattern and up to date management of these complications.

In the first chapter a global idea about the incidence and the cure rate of
different types of hematological malignancies is mentioned to give an idea about
these types of malignancies and the impact of preventing such complications on

improving their cure rates.

With the introduction of intensive frontline protocols, pediatric oncology
patients are threatened by various infectious agents, depending on the degree
and type of immunosuppression *. Bacterial, fungal, viral, and mycobacterial
pathogens may infect the lungs of immunosuppressed patients. Thus the
diagnosis of specific cause is important to proceed to the specific management.
So, in the second chapter the differential diagnosis to possible causes of
pulmonary infection is discussed with methods of diagnosis, management and

prevention .

Noninfectious etiologies for pulmonary infiltrates in the immunosuppressed
host are as diverse as the potential microbiologic etiologies °. Pulmonary
toxicity caused by antineoplastic agents is being recognized more frequently,
and the number of drugs known or suspected to cause lung disease is steadily
increasing. Because continuing the offending agent may cause death and
because withholding the agent may result in resolution of the pulmonary
toxicity, it 1s important to recognize radiation- and drug-induced pulmonary
disease *. In the last chapter, parenchymal lung disease caused by irradiation and
chemotherapy is discussed. Mechanisms of lung injury, histopathologic
findings, clinical and laboratory features, and diagnosis and treatment of the

abnormalities produced by these agents are reviewed. Also other non infectious



etiologies including disease related causes and complications caused by

transfusion of blood components are discussed in this last chapter.



CHAPTER ONE :

PEDIATRIC HEMATOLOGICAL
MALIGNANCIES

Cancer i1s the second leading cause of death -after accidents- among children
aged 6 to 14 years in the United States °. In developing regions of Asia, South
and Central America, northwest Africa, and the Middle East cancer is emerging
as a major cause of childhood death, as a result of reduced mortality from

. . . 1
preventable infectious diseases .

The most common malignancy found in children are leukemias (in particular,
acute lymphocytic leukemia), brain and other nervous system cancers, non-
Hodgkin’s lymphoma, and soft tissue cancers °. Survival for childhood cancers
has improved dramatically over the last half century. Before 1950, almost all
children who developed cancer died. At present, approximately three out of four
children who are diagnosed with cancer can be cured °. This progress reflects
steady improvement in treatment protocols, a multidisciplinary approach to
patient care, adequate hospital infrastructure, and psychosocial and economic
support for affected families '. Survival rates improved by at least 20% for acute
lymphocytic and myeloid leukemias, neuroblastoma, non-Hodgkin’s lymphoma,

. . 6
soft tissue cancer, and Wilms’ tumor °.

Hematopoietic neoplasms in the pediatric and adolescent population comprise
almost 50% of all cancers, whereas in adults, they comprise only 5%-8% . In
addition, the spectrum of hematopoietic malignancies varies significantly

between pediatric and adult patients (Figure 1.1) ®.
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Figure 1.1: Frequency of the Major Subtypes of Hematopoietic Malignancies in Pediatric and Adult Patients.

The pie charts show the relative frequency of the major hematopoietic malignancies in children (0 to 19 years)
and adults (>19 years). The major leukemia and lymphoma subtypes include chromic myelogenous leukemia
(CML), chromic lymphocytic leukemia (CLL), Hodgkin’s disease, non-Hodgkin’s lymphoma (NHL), multiple
myeloma (MM), acute Lymphoblastic leukemia (ALL), acute myeloid leukemia (AML), myelodysplastic
syndrome (MDS), and myeloproliferative disease (MPD)®.

Hematopoiesis (Figure 1.2) is a complex process regulated by the coordinated
expression of several transcription factors, which are activated or inhibited as
hematopoiesis proceeds. The dysregulated expression of transcription factors
and their resulting functional imbalance is believed to be required for malignant
transformation . Because hematopoiesis in vertebrates is intensely active during
fetal development and the first few years of life, it is not surprising that

leukemia is the most common childhood malignancy °.

Malignancies that arise in the cells of the hematopoietic system are as varied
as the individual lineages that comprise this tissue, and can be broadly
categorized into acute and chronic leukemias, myelodysplastic and
myeloproliferative syndromes, Hodgkin's disease, and the non-Hodgkin's
lymphomas. As a result of advances in understanding of both normal

hematopoietic development and the molecular pathology of hematopoietic



malignancies, significant improvements have occurred in our ability to

accurately diagnose, subclassify, and treat these cancers.
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Figure 1.2: Hematopoiesis '

Thus the most common pediatric hematological malignancies (incidence,

clinical picture, diagnosis and treatment options) are discussed preifly in the

following part.



