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2.1  Introduction

Epidemiology is the study of the distribution and
determinants of health-related states or events in
specified populations and the application of this
study to the control of the health problems.
Epidemiology plays an important role in identi-
fying the etiology and pathogenesis of various
diseases including malignancies.

2.2 Incidence and Geographical

Variation

Wilms’ tumor (WT) is the most common renal
tumor of childhood, affecting seven to eight per
million person years in children. It accounts for
95% of all pediatric renal cancers and 6% of all
cancers below 15 years of age [1-3]. More than
77% of children are diagnosed before 5 years of
age [4]. Most of the tumors are unilateral with
the incidence of bilateral WT ranges from 5 to
7% [1, 4, 5].

The gender-specific incidence is almost simi-
lar with slight female preponderance in most of
the regions except in Eastern Asia [3, 6]. Initially
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the WT was thought to be an “index tumor” of
childhood with little variation in tumor incidence
between the different countries and ethnic groups
[7]. However, the recent data has revealed the dif-
ference in incidence between different geo-
graphic regions and ethnic groups within that
geographic region [8]. Cunningham et al. ana-
lyzed World Health Organization (WHO)
International Incidence of Childhood Cancer
(IICC) Volume III dataset and found that the
median global incidence of WT was 7.7 (IQR
5.5-9.1) age-specified rate per million (ASR/mil-
lion) [8].

Though the low-income countries (LIC) had
the highest median incidence of WT at 9.8 (6.2—
16.4) ASR/million, but the difference was not
found to be statistically significant. The limited
data from the LIC was one of the limitations of
that analysis [8].

Steliarova-Foucher et al. did the study of the
population-based registry of childhood cancer of
the decade 2001-2010 [9]. World standard age-
standardized rate (WSR) of 4.1 per million per-
son years for the renal tumors was found to be
lowest for India. The incidence varied in various
geographic regions. The Eastern and Western
Europe had WSR of 9.8, while Sub-Saharan
Africa had the WSR of 6.7. The WSR in Native
Americans in the USA was 9.3 in comparison to
the highest WSR of 10.9 in American Blacks.
Interestingly, the Asians and pacific islanders
residing in the USA had the low WSR of 4.2,
similar to that in Eastern and Southern Asia. This
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indicates that ethnicity plays a major role on inci-
dence of WT than the geographic residence [9].

2.3  Age and Sex Predisposition
There is slight female preponderance of the
tumor with male-to-female ratio of 0.92:1.00 for
those with unilateral disease and 0.68:1.00 for
bilateral disease in the USA [10]. The mean age
at diagnosis is about 6 months earlier in boys
than girls. The mean age of diagnosis is 41.6
months in boys and 46.9 months in girls for uni-
lateral disease [10]. It has been noted that patients
of either gender with bilateral disease present
approximately 1 year before those with unilateral
disease. The unilateral multifocal tumor was
found to be intermediate between unilateral and
bilateral disease. The mean age at diagnosis for
those who present with bilateral disease is 29.5
months for boys and 32.6 months for girls [10].

Pastore et al. extracted the data from the data-
sets of the Automated Childhood Cancer
Information System (ACCIS) during the period
1988-1997 and analyzed the malignant renal
tumors incidence and survival in European chil-
dren. In their report male-to-female ratio was 0.9.
There were bimodal peaks at age 1 and 3 years.
The median age at diagnosis was 2 years for
males and 3 years for females [4].

The median age at diagnosis of WT in South
Africa has been reported to be 39 months, while
the French African Pediatric Oncology Group
found it to be 36 months [11, 12].

The NWTS data shows that WT occurs earlier
in persons with Asian descent. The age at diagno-
sis was late in Blacks than Whites [10]. Similar
trend was seen in international data and in Britain
[6, 13]. All WT associated with congenital mal-
formations except hemihypertrophy have
younger age at diagnosis [10].

24  Causative Hypothesis
and Role of Environmental

Factors

The normal kidney develops from mesenchymal
stem cells, under the inductive influence of ure-
teric bud on metanephric blastema. These meta-

nephric blastemal cells completely disappear 4—-6
weeks prior to birth. The abnormal persistence of
these cells is labelled nephrogenic rest (NR), and
multiple rests are called nephroblastomatosis
[14, 15].

Most of these nephrogenic rests remain either
dormant or regress, but some undergo hyperplas-
tic or neoplastic proliferation. The neoplastic
proliferation can either be benign (adenomatous
rests) or malignant (WT) [14]. It has been hypoth-
esized that mutational events in utero may be
responsible for this abnormal presence of NR
[15]. Higher incidence of WT in association with
some congenital malformations and syndromes
also suggest the role of mutation in its causation.
The genetics and molecular biology of the WT
has been discussed in detail separately, so we will
not elaborate it further in this chapter.

The molecular and genetic studies may
explain the inherited abnormalities and demon-
strate the type and exact site of mutations. To
identify the cause of new mutations and other
acquired changes in the genome is still a chal-
lenge. The epidemiologic studies try to fill this
gap by trying to identify the environmental
causes of these acquired changes and determine
the interaction between carcinogen and the
genome [15]. WT being a rare disease, the case
control studies are the most feasible studies to
determine the causative factors leading to WT.
The difficulty of conducting etiologic epidemio-
logic studies due to the rarity of WT has been
circumvented by coupling the etiologic studies
to the studies of the results of the Wilms tumor
[15]. Various case control studies have been
conducted to study the role of paternal occupa-
tional exposure and maternal occupational and
hormonal exposure during pregnancy [16-22].
The various maternal exposure studies included
radiation exposure, oral contraceptives, pes-
ticides, tea, coffee, alcohol, hair dye, vaginal
infection, etc. The paternal occupational expo-
sure studies included exposure to hydrocarbon,
lead, boron, paper mills, and farming with pesti-
cides use before birth.

There have been inconsistencies in the pattern
of exposure, and most of the studies had small
number of cases. Based on this it seems unlikely
that environmental exposure has any significant
role to play in the pathogenesis of WT [15].
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2.5 Syndromic and Non-

syndromic Associations

WT is known to be associated with some predis-
position syndromes, genetic abnormalities, and
clinical malformations. Several overgrowth
syndromes such as Beckwith-Weidman syn-
drome (BWS), Perlman syndrome, and Simpson-
Golabi-Behmel syndrome have been associated
with WT [23, 24]. BWS is the most common
overgrowth syndrome with estimated prevalence
of 1 in 14,000 [24]. It is linked with genetic or
epigenetic abnormalities in WT2 gene at 11pl5
region. Mutations of WT1 gene at 11p 13 is asso-
ciated with other predisposition syndromes like
Denys-Drash Syndrome (DDS), Frasier syn-
drome, WAGR syndrome, and bilateral WT [25].
Approximately 90% of the patients with DDS,
30% with WAGR syndrome, and 20-30% with
BWS develop WT [24, 26, 27].

The non-syndromic malformations associated
with WT include hemihypertrophy and genitouri-
nary malformations. Hemihypertrophy may be
isolated or can be associated with other predispo-
sition syndrome like BWS. The risk of WT in
patients with hemihypertrophy is 3-5% [24, 25].
Similarly, genitourinary malformations can be
associated with other syndromes like DDS or
WAGR. Isolated genitourinary malformations
associated with WT include undescended testis,
hypospadias, or kidney abnormalities. About 5%
of the patients with WT have been found to have
associated genitourinary malformations [24, 25].

2.6 WTinLow-Income Countries

The cooperative group clinical trials have dem-
onstrated excellent results with more than 90%
5-year overall survival (OS) rate in WT [28, 29].
However, the OS of WT is still poor in develop-
ing countries and countries with lower socioeco-
nomic development [30-35]. Several studies
have been conducted to find out the causes of the
sub-optimal results in LIC. It has been noted that
Sub-Saharan African region has the high inci-
dence of WT, delayed presentation, advanced
stage at the time of diagnosis, and dismal out-

come [35]. Rabeh et al. retrospectively reviewed
the clinical records of 35 children with WT at a
cancer institute in Lebanon. Half of their patients
presented with advanced stage disease (III and
1V), and a similar trend has been noted in most of
the low- and middle-income countries (LMIC)
[36]. The rate of bilateral tumors was also higher
in their series (11%) than that observed in high-
income countries.

This inferior outcome in developing countries
may be due to socioeconomic factors like malnu-
trition, delayed and advanced stage of presenta-
tion, limited healthcare facilities, abandonment
of the treatment, etc. However, there are some
pointers like high incidence, higher proportion of
bilateral tumors, and advanced stage at presenta-
tion suggesting that these tumors are biological
different leading to the poor outcome. Murphy
et al. did the molecular characterization of the
WT patients of Kenyan origin (Sub-Saharan
Africa) [35]. Based on the clinical features, DNA
sequencing, immunohistochemistry, and imaging
mass spectrometry (IMS), they suggested that
these tumors have molecular features of aggres-
sive phenotype. Thus, this unique tumor pheno-
type may be responsible for the disease
aggressiveness and resistance to chemotherapy in
this ethnic group [35].

2.7 Role of Tumor Registries

Tumor registries receive and collect data about
cancer patients. These registries provide an
important epidemiological data to the health pro-
fessionals, researchers, administrators, and health
policy makers. Tumor registries can be either
population-based  or  hospital-based.  The
population-based registries collect data about the
cancer from the general population. In compari-
son, the hospital-based registries maintain and
collect the data about all the cancer patients man-
aged in that hospital. There are special cancer
registries also that maintain and collect data
about a particular cancer type. International
Association of Cancer Registries has members
from most of the countries in the world. The per-
centage of population covered in these registries
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varies widely among different countries. The
countries with higher socioeconomic level of
development and better treatment facilities have
advanced tumor registration system and better
reporting than those with LIC with poor socio-
economic system [9].

Benefits and role of the tumor registries
include the following:

1. To know the current status of the disease in
the population and determining the trends
over time

2. To determine the cancer pattern among vari-
ous populations and subpopulations

3. To identify the etiology and risk factors

4. To help in health policy decision-making by
guiding the health resource allocation and
determining the impact of various health
interventions and cancer control efforts done
at population level

5. To help in clinical and epidemiological
research
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