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Abstract

Neonatal and infant cancer is a rare but challenging condition. Significant physiological changes in the infant's 
first year, elevated rates of toxicity, mortality, and late effects complicate treatment. Portion improvement of 
chemotherapeutics might be a significant stage to further developing results. The majority of infant-use anticancer 
medications are dosed based on body size. However, dosing strategies are frequently inconsistent between tumor 
types and treatment protocols, and dose regimens are generally not based on evidence. We have compiled the 
pharmacological evidence that supports infant dosing regimens for a wide range of cytotoxic drugs in this review. 
A systematic review was carried out, and the available data were ranked according to a level of evidence (1–5) 
and a recommendation grade (A–D) based on consensus, with the appropriate dosing strategies indicated. There 
was sufficient pharmacological evidence to recommend a dosing algorithm for infants for nine of the 29 drugs 
(busulfan, carboplatin, cyclophosphamide, daunorubicin, etoposide, fludarabine, isotretinoin, melphalan, and 
vincristine) that received grade scores. There was sufficient evidence to recommend therapeutic drug monitoring 
in infants for busulfan and carboplatin.
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INTRODUCTION 
Cancer is a rare disease that presents unique challenges 
in neonates and infants younger than one year of age. 
Not only do various types of cancer occur in infants; the 
clinical way of behaving, etiology, science and anticipation 
of these malignant growths vary from more seasoned kids. 
The physiological changes that occur during the first year 
of life have an impact on pharmacokinetics, which presents 
challenges for treatment. In this vulnerable age group, 
there are higher rates of toxicity, mortality, and late effects 
(Sullivan R et al., 2006).

The reported incidence of all cancers in the first year of life 
ranges from 194 to 243 per million, or about 10% of all cancers 
in people between the ages of 0 and 15. Neuroblastoma, 
leukemia, tumors of the central nervous system (CNS), 
retinoblastoma, and renal tumors are the most common 
tumors in this age group, with some variation based on 
location and ethnicity (Patrick DM et al., 2004). In the last 
two decades, infant cancer survival rates have increased 
to around 80%. Retinoblastoma, neuroblastoma, and renal 

tumors in this age group consistently report survival rates 
above 80–90 percent, whereas leukemia and CNS tumors 
report survival rates below 50–65 percent. In the past, 
efforts to extend survival have necessitated intensifying 
treatment, which increases the likelihood of acute toxicity 
and late effects (Warny M et al., 2005). When compared 
to age-matched controls or siblings, survivors of childhood 
cancer have lower rates of employment and marriage as well 
as higher rates of chronic disease, mental health issues, and 
early death. When children are diagnosed at a younger age, 
certain late effects, such as second neoplasms, the need for 
special education, and impaired growth, occur significantly 
more frequently (Peterson LR 2005).

DISCUSSION
The biological and clinical characteristics of infantile 
cancer differ from those of older children. For instance, 
neuroblastoma in older children is typically a very aggressive 
disease; however, there is an infant subtype (stage 4S) that 
can spontaneously regress even when there is widespread 
spread and is associated with significantly improved 
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survival. Infants with leukemia and CNS tumors face unique 
treatment challenges and a poorer prognosis (Takakura Y et 
al., 1990). Although acute myeloid leukemia (AML), which 
only accounts for 16% of all childhood leukemia, accounts 
for 35% of infant leukemia, lymphoid leukemia occurs more 
frequently than myeloid leukemia. Up to 80% of infants with 
acute lymphoblastic leukemia (ALL) and 50% of infants with 
AML are affected by KMT2A rearrangements, compared 
to 5% and 15% of older children, respectively. Despite the 
development of novel treatment protocols, ALL survival 
is significantly worse in infants than in older children (47 
percent versus 85 percent) (Cicek H et al., 1995). In contrast, 
despite significant biological differences, infant event-free 
survival (EFS) in AML is approximately 60% higher than that 
of older children.

Previous studies have comprehensively covered the 
physiological differences between newborns and older 
children that have the potential to significantly impact drug 
disposition (Barros L et al., 2007). These differences are well-
established and have the potential to significantly impact 
drug disposition. Changes in metabolic capacity related 
to the ontogeny of enzymes involved in drug metabolism, 
physiological developmental changes in kidney function 
impacting drug elimination, age-dependent changes in 
gastrointestinal tract structure and function that may impact 
drug absorption, developmental changes in percentages of 
total body water and body fat affecting drug distribution, 
and Obviously, these distinctions should be considered while 
considering the dosing of chemotherapeutics in the child and 
baby patient populace. Cancer in infants is a distinct group 
with distinct biological causes from cancer in older children 
(Kuijper EJ et al., 2006). A considerable lot of these tumors 
are forceful and require one of a kind treatment draws 
near. In addition, these children are particularly susceptible 
to treatment's effects. The development of strategies 
to maximize chemotherapeutic drug exposure may be a 
significant step toward enhancing outcomes for this difficult 
group. The most frequently encountered chemotherapeutic 
agents for infant cancer are listed below.

Despite the fact that additional prospective studies with 
relevant pharmacokinetic and pharmacodynamics end-
points are required in this area to generate data that can 
guide the selection of dosing regimens for newborns and 
infants, it is essential to examine the existing literature to 
determine what evidence is currently available (Yamamoto 
Y et al., 2003). In order to devise more rational infant and 
neonatal dosing regimens, this data should be examined 
alongside patient characteristics. Age at gestation or 
after birth, metabolic and elimination-related ontogeny 
information, measurements of renal function, and body 
weight are examples of these characteristics. There have 
been a number of published studies on the pharmacokinetics 
of cyclophosphamide in children, with 62 infant patients 
included. In two level 1 population pharmacokinetic analyses 
involving 54 infants, a higher clearance was observed in 

younger children, resulting in a greater exposure to active 
metabolites. However, there was no structural effect of age 
on pharmacokinetic parameters. As a result, Champagne’s 
recommendation to use the mg/m2 dose and reduce the 
dose by 20% in younger infants (less than 6 months) is 
supported.

CONCLUSION
Binetumomab and dinutuximab, two monoclonal antibody 
medications, has been the subject of a few pharmacokinetic 
studies in children (Gregori A et al., 2007). A small number 
of infants were included in the study of blinatumomab, and 
there was no evidence that age affected pharmacokinetics. 
Dinutuximab was not studied in infants, and the majority 
of studies did not investigate the effect of age. However, 
there was a suggestion that younger patients may have 
higher clearance of dinutuximab. There is a lack of 
specific information regarding the pharmacokinetics of 
dinutuximab and blinatumomab, despite the fact that the 
pharmacokinetic behavior of antibodies in infants in general 
has been fairly well studied. 

A full (mg/m2) dose of blinatumomab and dinutuximab 
is recommended for infants and neonates according to 
current practice. Doxorubicin’s pharmacokinetics has been 
studied in infants, and younger patients have been found 
to have lower clearance rates. However, these studies only 
included a small number of infant patients. Siebel et al. also 
used a published population pharmacokinetic model for 
pharmacokinetic simulations. The publication of equations 
for individualized doxorubicin doses based on age and 
BSA was accompanied by the recommendation to prolong 
drug infusion to reduce peak concentrations in very young 
children. It is suggested that these results be confirmed in 
a larger infant patient cohort because this analysis is based 
on a population pharmacokinetic model that only includes 
four infants.
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