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Summary

Purpose

This GeneReview is intended to help clinicians determine if a genetic basis can be identified in an individual with
Wilms tumor in order to provide families with natural history and recurrence risk information.

Goal 1

Briefly describe the clinical characteristics of Wilms tumor.

Goal 2

Review the mechanisms of predisposition to Wilms tumor.

Goal 3

Provide an evaluation strategy to determine if a proband with Wilms tumor has a predisposition to Wilms
tumor, identify the genetic or epigenetic mechanism for Wilms tumor, and determine risks for additional
medical complications.

Goal 4

Review genetic counseling issues including mode of inheritance, recurrence risk, and evaluation of relatives at
risk based on the underlying genetic mechanism.

Goal 5

Review management (e.g., tumor screening) recommendations for individuals with a genetic predisposition to
Wilms tumor.
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1. Clinical Characteristics of Wilms Tumor

Wilms tumor (nephroblastoma), an embryonal malignancy of the kidney, is the most common renal tumor of
childhood [Fernandez et al 2021]. It usually presents as an abdominal mass in an otherwise apparently healthy
child. Abdominal pain, fever, anemia, hematuria, and hypertension are seen in 25%-30% of affected children.

Approximately 5%-10% of individuals with Wilms tumor have bilateral or multicentric tumors. The prevalence
of bilateral involvement is higher in individuals with a predisposition to Wilms tumor than in those without a
genetic predisposition (see Mechanisms of Predisposition to Wilms Tumor), but unilateral, unifocal Wilms
tumor does not preclude an underlying germline or epigenetic cause.

A definitive diagnosis of Wilms tumor can be made only on histologic assessment of the tumor. There are two
main histologic subtypes: favorable and anaplastic. Tumors with anaplastic histology usually have somatic
mutation of TP53 and inferior prognosis compared to tumors with favorable histology [Ooms et al 2016, Daw et
al 2020].

Nephrogenic rests, benign foci of embryonal kidney cells that persist abnormally into postnatal life, are
considered to be Wilms tumor precursors. Pathogenic variants may predispose to nephrogenic rests. Additional
pathogenic variants transform nephrogenic rests into a Wilms tumor [Fernandez et al 2021].

Treatment includes surgery, chemotherapy, and radiation therapy for individuals with incomplete resection or
metastatic disease. Outcomes are generally outstanding with survival estimates of approximately 90%.
Anaplastic histology, bilateral disease, distant metastasis, and recurrent disease are associated with less favorable
outcome [Nelson et al 2021].

2. Mechanisms of Predisposition to Wilms Tumor

In 10%-15% of individuals with Wilms tumor, the cause is considered to be a germline pathogenic variant or an
epigenetic alteration occurring early during embryogenesis [Mahamdallie et al 2019].

Suggestive Features of a Predisposition to Wilms Tumor

Clinical features

« Bilateral Wilms tumor

o Unilateral multicentric Wilms tumor

« Early onset Wilms tumor (age <2 years)

 Multiple nephrogenic rests (both unilateral and bilateral)

o Clinical features of Wilms tumor predisposition syndromes (See Table 1 and Table 2.)

Family history. Approximately 1%-2% of individuals with Wilms tumor have at least one relative also diagnosed
with Wilms tumor. While germline pathogenic variants have been identified in some families, they are still
unknown for approximately two thirds of individuals [Mahamdallie et al 2019].
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Common Genes, Loci, and Syndromes Associated with Wilms Tumor
Predisposition

Table 1. More Common Genes, Loci, and Syndromes Associated with Wilms Tumor Predisposition

o . . .
Gene / Locus Syndrome % of all Wilms MOI E§t1mated Wilms Tumor Other Features
tumor Risk

REST-related Wilms
REST tumor (OMIM ~2% AD Unknown

616806)
TRIM2S TRIM28—relateld 2% AD Unknown EV1de.n'ce of maternal parent-

Wilms tumor of-origin effect

Varies by genotype:

o Highest risk: .
& GU anomalies more common

truncating variants in males 2, undermasculinized

* 70%-80%: exon 8/9 enitalia ;enal mesangial
WTI WTI disorder 1%-5% AD missense variants & L . g
. sclerosis, steroid resistant
e <2%: intron 9 .
. nephrotic syndrome,
variants 3
gonadoblastoma

o Other variants have
intermediate risk. !

Aniridia, GU anomalies,

WAGR syndrome (See ambiguous genitalia,

11p13 iAXé- Related 0%-1% AD 45%-60% gonadoblastoma, ID, ESRD,
niridia.) .
obesity
In BWS: macrosomia,
macroglossia,
11p15-related Wilms hemihyperplasia,
tumor, incl isolated visceromegaly, embryonal
Wilms tumor 4, tumors (e.g., hepatoblastoma,
Beckwith- neuroblastoma,
11p154 Wiedemann 1%-5% See footnote 6. ~7%-25% rhabdomyosarcoma, adrenal
syndrome (BWS), and cortical carcinoma),
isolated hemi- omphalocele, neonatal
hyperplasia > (OMIM hypoglycemia, ear creases/
235000) pits, adrenocortical
cytomegaly, & renal
abnormalities

AD = autosomal dominant; ESRD = end-stage renal disease; GU = genitourinary; ID = intellectual disability; MOI = mode of
inheritance

1. Halliday et al [2018], Diets et al [2019], Mahamdallie et al [2019], Hol et al [2021a]

2. Germline WT1 pathogenic variants have a greater effect on sex determination and genital tract development in males; 46,XX females
with a germline WT1 pathogenic variant are less likely to exhibit genitourinary anomalies.

3. In the absence of genitourinary anomalies, renal mesangial sclerosis, nephrogenic rests, or bilateral tumors, the likelihood that a
child with Wilms tumor has a germline WT1 pathogenic variant is 0%-5%. A small number of families with isolated Wilms tumor have
heterozygous germline WT1 pathogenic variants.

4. Isolated Wilms tumor has been associated with constitutional alterations of chromosome 11p15 most commonly hypermethylation
at IC1 and paternal uniparental disomy of 11p15. Loss of methylation at IC2 and genomic abnormalities of 11p15 may be associated
with Wilms tumor but reports are rare and the evidence is still emerging.

5. Molecular alterations at 11p15 including loss of methylation at IC2, gain of methylation at IC1, and 11p15 paternal uniparental
disomy have been reported in individuals who have apparently isolated hemihyperplasia (see Beckwith-Wiedemann Syndrome, Allelic
Disorders).

6. 85% of individuals with BWS have no family history of BWS; approximately 15% have a family history consistent with parent-of-
origin autosomal dominant transmission.


https://omim.org/entry/616806
https://www.ncbi.nlm.nih.gov/books/n/gene/wt1-dis/
https://www.ncbi.nlm.nih.gov/books/n/gene/aniridia/
https://www.ncbi.nlm.nih.gov/books/n/gene/aniridia/
https://www.ncbi.nlm.nih.gov/books/n/gene/bws/
https://www.ncbi.nlm.nih.gov/books/n/gene/bws/
https://www.ncbi.nlm.nih.gov/books/n/gene/bws/
https://omim.org/entry/235000
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TRIM28-related Wilms tumor. Among 890 individuals with Wilms tumor, a germline TRIM28 pathogenic
variant was identified in 21 affected individuals [Mahamdallie et al 2019]. Age of onset ranged from five months
to nine years (median age 13 months). Among individuals with a germline TRIM28 variant who develop Wilms
tumor, tumors develop before age seven years in 83% and before age eight years in 93% [Diets et al 2019,
Mahamdallie et al 2019, Hol et al 2021a]. TRIM28-related Wilms tumors can be either unilateral or bilateral,
predominantly have epithelial-type histology, and are frequently accompanied by nephrogenic rests.
Immunohistochemistry studies show negative staining for TRIM28. With few exceptions, the reported germline
variants are truncating or splice site variants located throughout the protein coding regions with evidence
suggestive of a maternal parent-of-origin effect. The prognosis is favorable with a low rate of metastasis or
relapse. Germline TRIM28 pathogenic variants do not appear to be associated with any phenotype other than
Wilms tumor [Halliday et al 2018, Diets et al 2019, Mahamdallie et al 2019, Hol et al 2021a].

REST-related Wilms tumor. Age of Wilms tumor onset ranges from six months to six years (median age 3.25
years). Those reported have predominantly had unilateral tumors with triphasic, blastemal, and/or epithelial
histology [Mahamdallie et al 2015, Mahamdallie et al 2019]. Individuals with a germline REST pathogenic
variant have been reported to have additional clinical features, although no additional clinical features or other
malignancies have been consistently reported [Mahamdallie et al 2015].

Table 2. Less Common Genes and Syndromes Associated with Wilms Tumor Predisposition

Estimated Wilms

Tumor Risk 1 Other Clinical Features

Gene Syndrome MOI
Sclerosis of cranium & long bones,

XL ~5% macrocephaly, characteristic facial
features, +DD/ID

AMERI (WTX) Osteppathla st_rlata with
cranial sclerosis
Growth deficiency, characteristic facial
ASXL1 Bohring-Opitz syndrome ~ AD ~7% features, distinct posture, seizures.
cardiac anomalies, DD/ID

Growth deficiency, immune deficiency,
BLM Bloom syndrome AR ~6% sun sensitivity, diabetes, multiple
cancers

Growth deficiency, congenital

BRCA2 BRCA?—related Fanconi AR ~20%-60% anomalies, dy.smorphlc features, early-
anemia onset leukemia, medulloblastoma.
pigmentary abnormalities
Growth deficiency, microcephaly, CNS
Mosaic variegated anomalies, dysmorphic features,
BUBIB aneuploidy syndrome AR >85% genitourinary anomalies, DD/ID,
(OMIM 257300) nephroblastoma, rhabdomyosarcoma,
leukemia.
Hyperparathyroidism, parathyroid
CDC73 CDC73-related disorders AD ~3% adenoma & cancer, osseous fibroma(s)
of the jaw
CHEK?2 cancer susceptibility 0 Breast cancer, 1 risk of some additional
CHEK2 (OMIM 609265) AD 3% cancers (prostate, GI, sarcomas, renal)

CTR9 Familial WT 2 AD >60% Paternally inherited


https://www.ncbi.nlm.nih.gov/books/n/gene/os-cs/
https://www.ncbi.nlm.nih.gov/books/n/gene/os-cs/
https://www.ncbi.nlm.nih.gov/books/n/gene/bohring-opitz/
https://www.ncbi.nlm.nih.gov/books/n/gene/bloom/
https://www.ncbi.nlm.nih.gov/books/n/gene/fa/
https://www.ncbi.nlm.nih.gov/books/n/gene/fa/
https://omim.org/entry/257300
https://www.ncbi.nlm.nih.gov/books/n/gene/hrpt2/
https://omim.org/entry/609265
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Table 2. continued from previous page.

Gene

DICERI

DIS3L2

FBXW7

GPC3
GPC4

KDM3B

MLHI
MSH?2
MSH6
PMS27

NYNRIN

NSD1

PALB2

PIK3CA

TP53

TRIM37

Syndrome

DICERI tumor
predisposition

GLOW syndrome (See
DICERI Tumor
Predisposition.)

Perlman syndrome (OMIM
267000)

FBXW7-related Wilms
tumor 5

Simpson-Golabi-Behmel
syndrome type 1

KDM3B-related Wilms
tumor °

Constitutional mismatch
repair deficiency (CMMRD)
(See Lynch Syndrome.)

NYNRIN-related Wilms
tumor 5

Sotos syndrome

PALB2-related Fanconi
anemia

PIK3CA-related overgrowth
spectrum

Li-Fraumeni syndrome

Mulibrey nanism syndrome
(OMIM 253250)

MOI

AD

Somatic mosaic /
AD*

AR

AD

XL

AD

AR

AR

AD

AR

Usually somatic
mosaic

AD

Estimated Wilms
Tumor Risk !

<1%3

Unknown; possibly
>50%

65%

Unknown

4%-9%

<1%

<1%

Unknown

<3%

~40%

1%-2%

<1%

6%

Other Clinical Features

Pleuropulmonary blastoma, pulmonary
cysts, thyroid gland neoplasia, ovarian
tumors, & cystic nephroma, ciliary body
medulloepithelioma, nasal
chondromesenchymal hamartoma,
pineoblastoma, pituitary blastoma

GLOW; also macrocephaly,
characteristic facial features, autism

Fetal ascites, neonatal demise,
macrosomia, characteristic facial
features, visceromegaly, DD/ID

Adult-onset osteosarcoma (in 1 person);
extrarenal rhabdoid (1 person); HL,
FSGS, ovarian cystadenoma, & breast
cancer (1 person) 6

Macrosomia, macroglossia. DD/ID,
multiple congenital anomalies,
hepatoblastoma, neuroblastoma,
gonadoblastoma, hepatocellular
carcinoma, medulloblastoma.

In 1 person each: hepatoblastoma,
AML, HL

Multiple tumor types; predominantly
brain tumors & GI tumors

Unknown

Overgrowth, macrocephaly, DD/ID,
leukemia, lymphoma, neuroblastoma,
teratoma, & other cancer types.

Growth deficiency, multiple congenital
anomalies, pigmentary abnormalities,
medulloblastoma.

Disproportional overgrowth, brain
malformations, DD/ID, lipomas,
fibroadipose hyperplasia, vascular
malformations

Multiple cancers: breast, adrenal
cortical carcinoma, osteosarcoma,
medulloblastoma, choroid plexus
carcinoma, rhabdomyosarcoma,
hypodiploid ALL.

IUGR, characteristic facial features,
heart disease, skeletal anomalies


https://www.ncbi.nlm.nih.gov/books/n/gene/pp-blastoma/
https://www.ncbi.nlm.nih.gov/books/n/gene/pp-blastoma/
https://www.ncbi.nlm.nih.gov/books/n/gene/pp-blastoma/
https://www.ncbi.nlm.nih.gov/books/n/gene/pp-blastoma/
https://omim.org/entry/267000
https://www.ncbi.nlm.nih.gov/books/n/gene/sgbs/
https://www.ncbi.nlm.nih.gov/books/n/gene/sgbs/
https://www.ncbi.nlm.nih.gov/books/n/gene/hnpcc/
https://www.ncbi.nlm.nih.gov/books/n/gene/sotos/
https://www.ncbi.nlm.nih.gov/books/n/gene/fa/
https://www.ncbi.nlm.nih.gov/books/n/gene/fa/
https://www.ncbi.nlm.nih.gov/books/n/gene/pik3ca-overgrowth/
https://www.ncbi.nlm.nih.gov/books/n/gene/pik3ca-overgrowth/
https://www.ncbi.nlm.nih.gov/books/n/gene/li-fraumeni/
https://omim.org/entry/253250
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Table 2. continued from previous page.

Estimated Wilms

Gene Syndrome MOI Tumor Risk |

Other Clinical Features
Mosaic variegated

TRIP13 aneuploidy syndrome AR ~10%
(OMIM 617598)

Growth deficiency, microcephaly,
dysmorphic features, DD/ID

AD = autosomal dominant; ALL = acute lymphoblastic leukemia; AML = acute myeloid leukemia; AR = autosomal recessive; DD =
developmental delay; FSGS = Focal segmental glomerular sclerosis; GI = gastrointestinal; GLOW = global developmental delay, lung
cysts, overgrowth, Wilms tumor; HL = Hodgkin’s lymphoma; ID = intellectual disability; IUGR = intrauterine growth restriction; MOI
= mode of inheritance; WT = Wilms tumor; XL = X-linked

1. Maciaszek et al [2020], Hol et al [2021b]

2. Hanks et al [2014]

3. One large family with multiple individuals with DICERI tumor predisposition syndrome due to ¢.2407G>A (p.Gly803Arg) had four
individuals with Wilms tumor [Palculict et al 2016].

4. Somatic mosaic pathogenic variants affecting the RNase IIIb domain have been identified in several individuals with GLOW
syndrome [Klein & Martinez-Agosto 2020]. Four individuals have been reported with a germline DICERI pathogenic variant and
additional clinical features overlapping with GLOW syndrome (e.g., skeletal findings, facial dysmorphism, developmental delay); one of
the reported individuals also had a germline ARID1B pathogenic variant [Venger et al 2021].

5. Mahamdallie et al [2019]

6. Roversi et al [2015]

7. Wilms tumor has been reported in individuals with MLH1- and MSH6-related CMMRD [Citak et al 2021, Durno et al 2021]; It is
unknown if biallelic MSH2 or PMS2 pathogenic variants increase the risk of Wilms tumor.

Other Syndromes That May Be Associated with Wilms Tumor

Trisomy 13 and trisomy 18 (both characterized by multiple congenital anomalies and intellectual disability) are
associated with an estimated <1% risk of Wilms tumor.

A non-recurrent deletion at chromosome 9q22.3 encompassing a 352-kb critical region including PTCH1 is
characterized by the clinical findings of nevoid basal cell carcinoma syndrome as well as developmental delay
and/or intellectual disability, metopic craniosynostosis, obstructive hydrocephalus, pre- and postnatal
macrosomia, and seizures. Affected individuals are also at increased risk for Wilms tumor [Cayrol et al 2019].

One individual with Wilms tumor and a germline pathogenic variant of XPO5 has been reported [Gadd et al
2017].

3. Evaluation Strategy to Identify the Genetic Cause of Wilms
Tumor in a Proband

Establishing a specific genetic cause of Wilms tumor:

« Can aid in discussions regarding risks for additional medical complications;

« Can aid in discussion regarding appropriate cancer surveillance;

« Can aid in discussions of prognosis (which are beyond the scope of this GeneReview) and genetic
counseling;

o Usually involves a medical history, physical examination, family history, and molecular genetic testing.

Medical history for radiographic/histologic features. Bilateral or multifocal Wilms tumor and/or the presence
of bilateral/ipsilateral nephrogenic rests is suggestive of a genetic predisposition. However, unilateral/unifocal
Wilms tumor is frequently reported in individuals with TRIM28-, FBXW?7-, NYNRIN-, KDM3B-related Wilms
tumor, Beckwith-Wiedemann syndrome (BWS), and isolated hemihyperplasia.

Histologic features can suggest a specific genetic cause including fetal rhabdomyomatous nephroblastoma or
stromal (WT1), epithelial-type histology (TRIM28, FBXW?7), and anaplastic Wilms tumor (most often associated


https://omim.org/entry/617598
https://www.ncbi.nlm.nih.gov/books/n/gene/bcns/
https://www.ncbi.nlm.nih.gov/books/n/gene/bws/
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with somatic TP53 variants, although anaplastic Wilms tumor can be associated with germline TP53 variants). A
contiguous deletion at 4q12 including REST was identified in one infant with diffuse hyperplastic perilobar
nephroblastomatosis [Hyder et al 2021].

Physical examination. Physical features suggestive of a WT1-related Wilms tumor include aniridia,
genitourinary anomalies including ambiguous genitalia, renal insufficiency or failure, and intellectual disability.
Features suggestive of BWS include macrosomia, ear creases/pits, macroglossia, omphalocele, visceromegaly,
other embryonal tumors (e.g., hepatoblastoma, neuroblastoma, and rhabdomyosarcoma), hemihyperplasia,
adrenocortical cytomegaly, and renal abnormalities. Distinct physical features may also be observed in other
syndromes that predispose to Wilms tumor (see Tables 1 and 2).

Family history. A family history including clinical features described in Tables 1 and 2 and all childhood- and
adult-onset malignancies among first-, second-, and third-degree relatives (including age of onset and tumor
type) should be taken. A family history of another individual with Wilms tumor, the presence of more than one
primary tumor in a family member, and/or multiple individuals with tumors/cancer is suggestive of a cancer
predisposition syndrome.

Molecular genetic testing should be considered in individuals with Wilms tumor who have physical,
radiographic, and/or histologic features suggestive of a genetic predisposition. Testing should also be considered
in individuals with early-onset (age <2 years) Wilms tumor and in individuals with a family history of Wilms
tumor and/or other tumors.

Molecular genetic testing approaches can include a combination of a multigene panel, DNA methylation
studies, single-gene testing, and chromosomal microarray (CMA). The choice of test should be based on the
absence or presence of additional clinical features and/or family history.

Individuals with Wilms Tumor and Additional Clinical Features and/or
Family History of Other Cancers

Genitourinary anomalies or renal failure. Sequence analysis of WT1 is performed first followed by gene-
targeted deletion/duplication analysis of WT1 if a pathogenic variant is not identified. Note: (1) Ophthalmology
examination should be done to assess for aniridia. (2) A karyotype should be considered in phenotypic females
with a WT1 pathogenic variant to evaluate for complete sex reversal.

Physical features of BWS. DNA methylation analysis of IC1 and IC2 should be performed first (see Beckwith-
Wiedemann Syndrome for additional recommended testing). Analysis of affected tissue (e.g., skin biopsy of area
affected with hemihyperplasia) may be necessary to identify those with somatic mosaicism for paternal
uniparental disomy for 11p15. Note: CDKNIC pathogenic variants have not been associated with an increased
risk of Wilms tumor.

Aniridia. CMA should be performed first in individuals with suspected WAGR (Wilms tumor, aniridia, genital
anomalies, retardation). CMA can detect 11p13 deletions encompassing WT1 and PAX6, provide detailed
information regarding size of the deletion, and identify deletions and duplications in the remainder of the
genome. CMA-SNP array will allow detection of uniparental disomy at 11p15.5 in individuals with long
stretches of homozygosity.

Overgrowth. An overgrowth multigene panel that includes DIS3L2, GPC3, GPC4, NSD1, and DNA methylation
analysis of IC1 and IC2 for BWS should be considered first in infants with pre- and postnatal overgrowth. In
those with asymmetric overgrowth, molecular analysis of PIK3CA using affected tissue should be considered.

Stromal or epithelial-predominant Wilms tumor (defined as >66% of the tumor specimen composed of that
specific cell type). Sequence analysis of WT1 is recommended either in a targeted fashion or as part of a


https://www.ncbi.nlm.nih.gov/books/n/gene/bws/
https://www.ncbi.nlm.nih.gov/books/n/gene/bws/
https://www.ncbi.nlm.nih.gov/books/n/gene/aniridia/
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multigene panel for stromal-predominant tumors. Sequence analysis of TRIM28 is recommended for epithelial-
predominant tumors.

Family history of other specific cancers. Single-gene analysis or a multigene panel can be considered in those
with a family history of specific cancers (see also Table 2):

» DICERI. Thyroid cancer, cystic nephroma, ovarian Sertoli Leydig cell tumor, botryoid
rhabdomyosarcoma, pleuropulmonary blastoma, pineoblastoma, pituitary blastoma, ciliary body
medulloepithelioma, and/or a nasal chondromesenchymal hamartoma

e BRCA2, PALB2, CHEK2, and TP53. Breast, ovarian, prostate, and pancreatic cancer, and pediatric brain
tumors and sarcomas

o MLHI, MSH2, MSH6, and PMS2. Colorectal and uterine cancer

Individuals with Isolated Bilateral and/or Multifocal, Early-Onset (age <2
years), and/or Familial Wilms Tumor

A multigene panel that includes WT'1, TRIM28, and REST may be considered first or a multigene panel that
also includes additional Wilms tumor predisposition genes (see Tables 1 and 2) may be considered. Note: (1) The
genes included in the panel and the diagnostic sensitivity of the testing used for each gene vary by laboratory
and are likely to change over time. (2) Some multigene panels may include genes not associated with the
condition discussed in this GeneReview; thus, clinicians need to determine which multigene panel is most likely
to identify the genetic cause of the condition while limiting identification of variants of uncertain significance
and pathogenic variants in genes that do not explain the underlying phenotype. (3) In some laboratories, panel
options may include a custom laboratory-designed panel and/or custom phenotype-focused exome analysis that
includes genes specified by the clinician. (4) Methods used in a panel may include sequence analysis, deletion/
duplication analysis, and/or other non-sequencing-based tests. (5) Multigene panels may not include DNA
methylation analysis used to detect 11p15.5 alterations.

DNA methylation studies of IC1 and IC2 at 11p15.5 should be considered either concurrently or subsequent to
a multigene panel as Wilms tumor can be the presenting feature of BWS and other features may be subtle or
absent. Although Wilms tumors are infrequent in individuals with BWS resulting from loss of methylation at
IC2, instances have been reported [Brzezinski et al 2017, Duffy et al 2021].

Individuals with Unilateral Wilms Tumor without Features Suggestive of
Genetic Predisposition

The risk for genetic predisposition is low in those with unilateral unifocal Wilms tumor and no apparent risk
factors, although germline variants have been identified in some individuals. Parents and/or affected individuals
should be counseled regarding the small chance of the presence of an underlying genetic predisposition for
Wilms tumor and given the option of further evaluation. Note: Some centers recommend molecular testing for
all individuals with Wilms tumor.

4. Genetic Counseling

Genetic counseling is the process of providing individuals and families with information on the nature, mode(s) of
inheritance, and implications of genetic disorders to help them make informed medical and personal decisions. The
following section deals with genetic risk assessment and the use of family history and genetic testing to clarify genetic
status for family members; it is not meant to address all personal, cultural, or ethical issues that may arise or to
substitute for consultation with a genetics professional. —ED.

If an individual has a specific disorder associated with Wilms tumor (e.g., WAGR syndrome or BUBIB-related
mosaic variegated aneuploidy syndrome [see Tables 1 and 2]), genetic counseling for that condition is indicated.


https://www.ncbi.nlm.nih.gov/books/n/gene/bws/
https://www.ncbi.nlm.nih.gov/books/n/gene/aniridia/
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Recent studies have shown that some bilateral Wilms tumors arise from somatic genetic or epigenetic alterations
that occur early during nephrogenesis before lateralization, affecting both kidneys but not the entire germline.
Predisposition caused by somatic genetic or epigenetic alterations is not heritable if the underlying pathogenic
variant is isolated to the kidney tissue and not present in germ cells [Coorens et al 2019, Foulkes & Polak 2020].
However, mosaicism restricted to kidney tissue cannot be definitely proven, and therefore ultrasound
surveillance should be considered for the offspring of individuals with bilateral or multifocal Wilms tumor, as
the risk to offspring of an individual with germline mosaicism would be up to 50% (see Surveillance for Relatives
at Risk for Wilms Tumor Predisposition).

If a causative genetic alteration has not been identified in an affected family member, and the proband has:

« Features suggestive of a predisposition to Wilms tumor (e.g., bilateral or multifocal Wilms tumor and/or a
family history of Wilms tumor) the empiric risk to offspring is estimated to be higher than the population
risk and ultrasound surveillance is recommended for their offspring. The benefit of surveillance of sibs of
the proband is unclear; the chance of detecting Wilms tumor in a sib of a proband with bilateral Wilms
tumor in the absence of known familial disease is less than 1%. (See Surveillance for Relatives at Risk for
Wilms Tumor Predisposition.)

o Unilateral, unifocal Wilms tumor without features suggestive of genetic predisposition (i.e., no physical,
radiologic, histologic, or family history features suggestive of a genetic predisposition following a detailed,
targeted evaluation), the risk to sibs of the proband and offspring of the proband is less than 1%. No
Wilms tumor was observed in the 179 offspring of 96 long-term survivors who had been diagnosed with
unilateral, nonfamilial Wilms tumor [Li et al 1988].

Related Genetic Counseling Issues

See Management, Surveillance for Relatives at Risk for Wilms Tumor Predisposition for information on
evaluating at-risk relatives for the purpose of early diagnosis and treatment.

Genetic cancer risk assessment and counseling. For a comprehensive description of the medical, psychosocial,
and ethical ramifications of identifying at-risk individuals through cancer risk assessment with or without
molecular genetic testing, see Cancer Genetics Risk Assessment and Counseling - for health professionals (part
of PD Q®, National Cancer Institute).

Family planning

o The optimal time for determination of genetic risk and discussion of the availability of prenatal/
preimplantation genetic testing is before pregnancy.

« Itis appropriate to offer genetic counseling (including discussion of potential risks to offspring and
reproductive options) to young adults who are affected or at risk of having a Wilms tumor-related genetic
alteration.

DNA banking. Because it is likely that testing methodology and our understanding of genes, pathogenic
mechanisms, and diseases will improve in the future, consideration should be given to banking DNA from
probands in whom a molecular diagnosis has not been confirmed (i.e., the causative pathogenic mechanism is
unknown). In cases where somatic mosaicism is a consideration, skin biopsies can be taken at the time of
nephrectomy to establish fibroblast culture for the purposes of DNA banking.

Prenatal Testing and Preimplantation Genetic Testing

Once a Wilms tumor-related genetic alteration has been identified in an affected family member, prenatal testing
for a pregnancy at increased risk and preimplantation genetic testing are possible.


https://www.cancer.gov/about-cancer/causes-prevention/genetics/risk-assessment-pdq
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Differences in perspective may exist among medical professionals and within families regarding the use of
prenatal testing. While most centers would consider use of prenatal testing to be a personal decision, discussion
of these issues may be helpful.

Resources

GeneReviews staff has selected the following disease-specific and/or umbrella support organizations and/or registries
for the benefit of individuals with this disorder and their families. GeneReviews is not responsible for the
information provided by other organizations. For information on selection criteria, click here.

« International WAGR Syndrome Association
Email: Reachingout@wagr.org
http://www.wagr.org/

5. Management

Surveillance of Children with a Germline Pathogenic Variant or with
Wilms Tumor-Associated Syndromes

General considerations. The goal of surveillance in individuals with a genetic predisposition to Wilms tumor is
to detect tumors while they are low-stage and require less treatment and/or treatment is likely to be more
successful compared to that of advanced-stage tumors. Consider the risks of surveillance including economic
cost and the possibility of false positive results that can lead to unnecessary interventions and psychosocial
distress. Experts recommend surveillance in individuals with a greater-than-1% [Kalish et al 2017] to 5% [Scott
et al 2006, Brioude et al 2018] risk of Wilms tumor. However, recommendations vary by region and providers
should consider regional practices in their decision making. Wilms tumors can double in size every week
[Beckwith 1998], therefore, abdominal ultrasound examination should be performed every three months.

Most guidelines recommend continuing surveillance until the age at which 90%-95% of Wilms tumors will have
occurred. One method to determine how long to continue Wilms tumor surveillance in an individual with a
specific syndrome is to calculate the residual risk of Wilms tumor using the overall and age-related risk of Wilms
tumor. For example, in WAGR syndrome, the overall Wilms tumor risk is ~50%, 90% of tumors occur by age
four years, and 98% of tumors occur by age seven years, the residual Wilms tumor risk for an individual age four
years is 5% (0.5 x 0.1) and for an individual by age seven years is 1% (0.5 x 0.02). Therefore, surveillance would
continue until age five to eight years depending on the risk tolerance of the provider, affected individual, and
family.

For WT1 and BWS spectrum disorders, refer to other GeneReviews chapters for tumor surveillance
recommendations. Individuals with Wilms tumor predisposition syndromes for which there are published
surveillance guidelines (e.g., Li-Fraumeni syndrome, DICERI syndrome, constitutional mismatch repair
deficiency [Durno et al 2021]) should undergo surveillance as recommended for their syndrome. For cancer
predisposition for which the at-risk age for Wilms tumor has not been established, surveillance with abdominal
ultrasound examination is recommended every three months until age eight years.

Individuals with bilateral and/or multifocal Wilms tumor without an identified molecular cause. After
completion of therapy for Wilms tumor, individuals should be screened for metachronous tumors by renal
ultrasound examination every three months until age eight years. Recent evidence suggests that individuals with
bilateral Wilms tumor have either a germline pathogenic variant predisposing to Wilms tumor or a somatic
pathogenic variant that arose early in embryogenesis before lateralization [Coorens et al 2019, Foulkes & Polak
2020]. Either a germline variant or an early somatic variant increases the risk of a metachronous Wilms tumor.
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Surveillance for Relatives at Risk for Wilms Tumor Predisposition

In families with more than one individual with Wilms tumor and families with one individual with bilateral
and/or multifocal Wilms tumor, it is appropriate to evaluate relatives at risk to identify as early as possible
those who would benefit from prompt initiation of treatment and preventive measures.

Evaluations may include molecular genetic testing if the causative genetic alteration has been identified in an
affected family member. Surveillance with ultrasound may be pursued if the Wilms tumor risk associated with
the causative variant is sufficiently high.

If the causative genetic alteration has not been identified in an affected family member:

 Offspring of the affected individual should be screened with abdominal ultrasound examination every
three months until age eight years. Note: The risk for Wilms tumor in the children of survivors of bilateral
Wilms tumor is unknown. Some bilateral Wilms tumors arise from somatic or epigenetic alterations that
occur early during embryogenesis before lateralization and affect both kidneys, but are not present in the
germline. Such variants are not heritable [Coorens et al 2019, Foulkes & Polak 2020].

o The benefit of surveillance of sibs of the affected individual is unclear. A National Wilms Tumor Study on
familial Wilms tumor showed that 15 of 456 individuals (3.3%) with bilateral Wilms tumor had a family
member with Wilms tumor and six of those individuals clustered within three families [Breslow et al
1996]. Because most affected family members are not sibs, the chance of detecting Wilms tumor in the sib
of an individual with bilateral Wilms tumor in the absence of known familial disease is less than 1%. The
decision for tumor screening should take regional practices and family preferences into account.
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