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Summary

Clinical characteristics
Individuals with ETV6 thrombocytopenia and predisposition to leukemia most often present with a lifelong 
history of thrombocytopenia, which is usually in the mild to moderate range. No syndromic features or 
associations are consistently shared across pedigrees. Affected individuals also have a moderate risk of 
developing a hematologic malignancy (with B-cell acute lymphoblastic leukemia [B-ALL] being the most 
common) and possibly other malignant solid tumors, particularly colorectal cancer.

Diagnosis/testing
The diagnosis of ETV6 thrombocytopenia and predisposition to leukemia is established in a proband by 
identification of a heterozygous germline pathogenic variant in ETV6 by molecular genetic testing.

Management
Treatment of manifestations: For clinical bleeding, local measures with consideration of antifibrinolytic agents, 
desmopressin, and/or platelet transfusion if bleeding is moderate to severe. For neoplasm, standard neoplasm-
specific therapy with consideration of indications for stem cell transplantation, eligibility, and available donors.

Prevention of secondary complications: For individuals with a history of moderate or severe bleeding, 
antifibrinolytic agents or desmopressin may be considered prior to surgical procedures to reduce bleeding 
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complications. Platelet transfusions should be used judiciously, particularly in women of childbearing age, to 
reduce the risk of alloimmunization.

Surveillance: Complete blood count with differential every six to 12 months and consideration of bone marrow 
aspirate and biopsy annually. The frequency of such screening must be weighed against the burden of the 
screening protocol, particularly in young children. The exact frequency of CBC and bone marrow evaluations 
should be determined on a case-by-case basis by the physician and in consideration of patient/family 
preferences.

Agents/circumstances to avoid: For those with a history of bleeding, avoidance of medications that decrease 
platelet function (e.g., aspirin, nonsteroidal anti-inflammatories) and avoidance of participation in contact 
sports are recommended.

Evaluation of relatives at risk: It is appropriate to clarify the genetic status of apparently asymptomatic older and 
younger at-risk relatives of an affected individual in order to identify as early as possible those who would 
benefit from prompt initiation of clinical surveillance for malignancy and management of potential significant 
thrombocytopenia.

Pregnancy management: Platelet counts should be monitored during pregnancy and prior to delivery. Platelet 
transfusions prior to invasive procedures (e.g., epidural analgesia or cæsarean section) or at the time of delivery 
may be considered in those with a history of bleeding or severe thrombocytopenia, on a case-by-case basis.

Genetic counseling
ETV6 thrombocytopenia and predisposition to leukemia is inherited in an autosomal dominant manner. To 
date, all affected individuals have inherited the ETV6 pathogenic variant from a parent, although in some 
instances the heterozygous parent did have any known clinical findings. The offspring of an individual with 
ETV6 thrombocytopenia and predisposition to leukemia are at 50% risk of inheriting the ETV6 pathogenic 
variant. Once the ETV6 pathogenic variant has been identified in an affected family member, prenatal testing for 
a pregnancy at increased risk and preimplantation genetic testing are possible.

Diagnosis
ETV6 thrombocytopenia and predisposition to leukemia is a nonsyndromic genetic disorder of 
thrombocytopenia and high risk of leukemia without any other known congenital anomalies. Formal clinical 
diagnostic criteria have not been published.

Suggestive Findings
ETV6 thrombocytopenia and predisposition to leukemia should be considered in individuals with the following 
clinical and laboratory findings and family history.

Clinical findings

• Absent-to-moderate bleeding tendencies (e.g., menorrhagia, epistaxis, easy bruising, gum bleeding)
• Hematologic malignancies, including:

⚬ B-cell acute lymphoblastic leukemia (B-ALL), which is the most common
⚬ Acute myeloid leukemia (AML)
⚬ Myelodysplastic syndrome (MDS)
⚬ Myeloproliferative neoplasms (MPN)
⚬ Mixed phenotype acute leukemia (MPAL)
⚬ Multiple myeloma

• Possibly solid tumors, especially colorectal cancer
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Laboratory findings

• Persistent and unexplained mild-to-moderate thrombocytopenia (platelet counts are often >75x109/L) 
with typically normal platelet size and occasionally accompanied by a high mean platelet volume

• Normal white blood cell count
• Normal hemoglobin concentration, sometimes with a high mean erythrocyte corpuscular volume (MCV)
• Abnormal bone marrow histology with small hyperchromatic megakaryocytes, disseminated toxic 

granulations, and dysplastic eosinophils in the absence of frank myelodysplasia

Family history

• One or more relatives with thrombocytopenia, acute leukemia, AND/OR solid tumors (particularly 
colorectal cancer) consistent with an autosomal dominant inheritance pattern

• Note: Absence of a known family history of thrombocytopenia, acute leukemia or solid tumors does not 
preclude the diagnosis.

Establishing the Diagnosis
The diagnosis of ETV6 thrombocytopenia and predisposition to leukemia is established in a proband by 
identification of a heterozygous germline pathogenic variant in ETV6 by molecular genetic testing (see Table 1).

Molecular genetic testing approaches can include a combination of gene-targeted testing (single-gene testing 
and multigene panel) and comprehensive genomic testing (exome sequencing, exome array, genome 
sequencing).

Gene-targeted testing requires that the clinician determine which gene(s) are likely involved, whereas genomic 
testing does not. Individuals with the distinctive findings described in Suggestive Findings are likely to be 
diagnosed using gene-targeted testing (see Option 1), whereas those in whom the diagnosis of ETV6 
thrombocytopenia and predisposition to leukemia has not been considered may be diagnosed using genomic 
testing (see Option 2).

Option 1
When the clinical and laboratory findings suggest the diagnosis of ETV6 thrombocytopenia and predisposition 
to leukemia, molecular genetic testing approaches can include single-gene testing or use of a multigene panel:

• Single-gene testing. Sequence analysis of ETV6 detects small intragenic deletions/insertions and 
missense, nonsense, and splice site variants; typically, exon or whole-gene deletions/duplications are not 
detected. Perform sequence analysis first. If no pathogenic variant is found, perform gene-targeted 
deletion/duplication analysis to detect intragenic deletions or duplications.

• A multigene panel that includes ETV6 and other genes of interest (see Differential Diagnosis) is most 
likely to identify the genetic cause of the condition at the most reasonable cost while limiting identification 
of variants of uncertain significance and pathogenic variants in genes that do not explain the underlying 
phenotype. It is important to note that: (1) The genes included in panels and the diagnostic sensitivity of 
the testing 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 and some panels may 
not include this gene; (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; and 
(4) The methods used in a panel may include sequence analysis, deletion/duplication analysis, and/or 
other non-sequencing-based tests.
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For an introduction to multigene panels click here. More detailed information for clinicians ordering 
genetic tests can be found here.

Option 2
When the diagnosis of ETV6 thrombocytopenia and predisposition to leukemia is not considered because an 
individual has atypical phenotypic features, comprehensive genomic testing (which does not require the 
clinician to determine which gene[s] are likely involved) is the best option. Exome sequencing is most 
commonly used; genome sequencing is also possible.

If exome sequencing is not diagnostic – and particularly when evidence supports autosomal dominant 
inheritance – exome array (when clinically available) may be considered to detect (multi)exon deletions or 
duplications that cannot be detected by sequence analysis.

For an introduction to comprehensive genomic testing click here. More detailed information for clinicians 
ordering genomic testing can be found here.

Note: A diagnosis of ETV6 thrombocytopenia and predisposition to leukemia should not be confused with 
individuals who have malignancies with somatic chromosome rearrangements involving ETV6 (see Genetically 
Related Disorders and Cancer and Benign Tumors).

Table 1. Molecular Genetic Testing Used in ETV6-Related Thrombocytopenia and Predisposition to Leukemia

Gene 1 Method Proportion of Probands with a Pathogenic 
Variant 2 Detectable by Method

ETV6

Sequence analysis 3 23/26 4

Gene-targeted deletion/duplication 
analysis 5 2/26 6, 7

Karyotype 1/26 8

1. See Table A. Genes and Databases for chromosome locus and protein.
2. See Molecular Genetics for information on allelic variants detected in this gene.
3. Sequence analysis detects variants that are benign, likely benign, of uncertain significance, likely pathogenic, or pathogenic. Variants 
may include small intragenic deletions/insertions and missense, nonsense, and splice site variants; typically, exon or whole-gene 
deletions/duplications are not detected. For issues to consider in interpretation of sequence analysis results, click here.
4. Di Paola & Porter [2019]
5. Gene-targeted deletion/duplication analysis detects intragenic deletions or duplications. Methods used may include quantitative 
PCR, long-range PCR, multiplex ligation-dependent probe amplification (MLPA), and a gene-targeted microarray designed to detect 
single-exon deletions or duplications.
6. Paulsson et al [2010] reported one affected individual with an intragenic deletion involving exon 2.
7. Ross et al [2019] described a family in which individuals had a contiguous gene deletion that included ETV6. Rampersaud et al 
[2019] reported a germline 75-base-pair deletion of ETV6 at the intron 6-exon 7 junction in all affected individuals. Gene-targeted 
deletion/duplication testing will detect deletions ranging from a single exon to the whole gene; however, breakpoints of large deletions 
and/or deletion of adjacent genes (e.g., those described by Ross et al [2019]) may not be detected by these methods.
8. Järviaho et al [2019] described a pedigree in which two second-degree relatives developed B-ALL and were found to have a 
constitutional, balanced translocation involving ETV6 (t(12;14)(p13.2;q23.1). An additional seven family members were found to 
harbor the same translocation but did not have a history of leukemia. No family members had thrombocytopenia.

Clinical Characteristics

Clinical Description
Individuals with ETV6 thrombocytopenia and predisposition to leukemia most often present with a lifelong 
history of thrombocytopenia, which is usually in the mild to moderate range. No syndromic features or 
associations are consistently shared across pedigrees. Affected individuals also have a moderate risk of 
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developing a hematologic malignancy (with B-cell acute lymphoblastic leukemia [B-ALL] being the most 
common) and possibly other malignant solid tumors, particularly colorectal cancer.

To date, a total of 100 individuals from 26 families have been identified with a germline pathogenic variant in 
ETV6 [Paulsson et al 2010, Di Paola & Porter 2019, Rampersaud et al 2019, Ross et al 2019]. The following 
description of the phenotypic features associated with this condition is based on these reports.

Thrombocytopenia
Thrombocytopenia is found in more than 90% of affected individuals at the time of diagnosis. However, most 
affected individuals have normal hemostasis or only a mild bleeding tendency.

Bleeding history

• Most affected individuals do not develop severe spontaneous bleeding episodes.
• Reported bleeding symptoms have included menorrhagia, epistaxis, easy bruising, and gum bleeding 

[Hock & Shimamura 2017].

Complete blood counts

• Most reported platelet counts are between 100-150x109/L.
• Some affected individuals have platelet counts as low as 32x109/L, but severe thrombocytopenia (<20 x 

109/L) is rarely seen without concurrent myelodysplastic syndrome.
• Platelet size is usually normal by automated method (mean platelet volume) or microscopic analysis, 

although some affected individuals exhibit increased platelet volume.

Platelet structure and function studies. While abnormal platelet aggregation studies have been observed in a 
few individuals, no abnormal pattern on platelet membrane receptor distribution has been observed to date. 
Platelets have also shown abnormal clot retraction and spreading on fibrinogen surfaces [Poggi et al 2017, Di 
Paola & Porter 2019].

Bone Marrow Biopsy
Bone marrow aspirates in those without concurrent leukemias have revealed dyserythropoiesis, megakaryocyte 
hyperplasia, and small hypolobulated megakaryocytes [Di Paola & Porter 2019].

Lymphoid and Myeloid Malignancies
About 30% of individuals with ETV6 thrombocytopenia and predisposition to leukemia develop a hematologic 
malignancy.

• Reported age range at time of diagnosis of a hematologic malignancy is between two and 82 years, with an 
average and median age of onset of 22 and 11 years, respectively [Di Paola & Porter 2019].

• About two thirds of affected individuals who develop a hematologic malignancy will have B-cell acute 
lymphoblastic leukemia.

• Other reported malignancies:
⚬ Other forms of acute lymphoblastic leukemia
⚬ Myelodysplastic syndrome (MDS)
⚬ Acute myeloid leukemia (AML)
⚬ Mixed phenotype acute leukemia
⚬ Diffuse large B-cell lymphoma
⚬ Polycythemia vera

Children with ETV6 thrombocytopenia and predisposition to leukemia may be more likely to have hyperdiploid 
leukemia and be older at the time of diagnosis of leukemia than sporadic cases of leukemia [Moriyama et al 
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2015]. There is currently no evidence that the presence of a heterozygous germline ETV6 pathogenic variant 
influences response to therapy, nor are there any recommendations to alter standard therapy based on the 
presence of a heterozygous germline ETV6 pathogenic variant.

Solid Tumors
There may be an increased risk for the development of solid tumors in those with ETV6 thrombocytopenia and 
predisposition to leukemia. While the exact risk has not been defined, at least seven molecularly confirmed 
individuals have a reported history of malignant solid tumors diagnosed before age 50 years, including two with 
colorectal cancer [Di Paola & Porter 2019].

Genotype-Phenotype Correlations
No genotype-phenotype correlations have been identified.

Penetrance
The penetrance of thrombocytopenia in this disorder is thought to exceed 90%.

The penetrance of malignancy, specifically lymphoid and myeloid, is estimated at 30%.

Prevalence
The prevalence of ETV6 thrombocytopenia and predisposition to leukemia is unknown. To date, around 100 
individuals have been reported to have this disorder.

Genetically Related (Allelic) Disorders
No phenotypes other than those discussed in this GeneReview are known to be associated with germline 
pathogenic variants in ETV6.

Sporadic tumors (including acute lymphoblastic leukemia) occurring as single tumors in the absence of any 
other findings of ETV6 thrombocytopenia and predisposition to leukemia frequently harbor somatic variants in 
ETV6 that are not present in the germline. In these circumstances predisposition to these tumors is not heritable. 
This most often includes a somatic translocation in childhood B-ALL, which results in a fusion protein ETV6-
RUNX1.

For more information see Cancer and Benign Tumors.

Differential Diagnosis
Table 2. Genes of Interest in the Differential Diagnosis of ETV6 Thrombocytopenia and Predisposition to Leukemia

Gene Disorder 1 Associated Malignancies Hematologic Findings

ANKRD26 ANKRD26 thrombocytopenia

MDS/AML
AUL
CLL
CML

Thrombocytopenia

CYCS Thrombocytopenia 4 (OMIM 
612004) None Thrombocytopenia w/normal-sized 

platelets

FLI1 Bleeding disorder, platelet type 21 
(OMIM 617443) None Thrombocytopenia w/large platelets
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Table 2. continued from previous page.

Gene Disorder 1 Associated Malignancies Hematologic Findings

RUNX1 Familial platelet disorder / acute 
myeloid leukemia

MDS/AML
T-ALL
Hairy cell leukemia

Thrombocytopenia (can have 
normal platelet counts)

AML = acute myeloid leukemia; AUL = acute undifferentiated leukemia; CLL = chronic lymphocytic leukemia; CML = chronic 
myeloid leukemia; MDS = myelodysplastic syndrome; T-ALL = T-cell acute lymphoblastic leukemia
1. Disorders in this table are inherited in an autosomal dominant manner.

Management
Expert and consensus clinical guidelines for the management of inherited thrombocytopenia and leukemia 
predisposition syndromes, including those with germline ETV6 pathogenic variants, have been proposed [Porter 
et al 2017, Dupuis & Gachet 2018].

Evaluations Following Initial Diagnosis
To establish the extent of disease and needs in an individual diagnosed with ETV6 thrombocytopenia and 
predisposition to leukemia, the evaluations summarized in Table 3 (if not performed as part of the evaluation 
that led to the diagnosis) are recommended.

Table 3. Recommended Evaluations Following Initial Diagnosis in Individuals with ETV6 Thrombocytopenia and Predisposition to 
Leukemia

System/Concern Evaluation Comment

Hematologic/ 
Oncologic

CBC w/differential Incl peripheral smear for detection of hematologic neoplasms

Consider platelet aggregation studies. If available & platelet count allows

Consider bone marrow biopsy & aspirate. Particularly if cytopenias are present on CBC

Consider referral to hematologist/
oncologist.

Consider referral to a center w/expertise in predisposition to 
malignancy, as a multidisciplinary team may help refine optimal 
management.

Genetic 
counseling

Consultation w/clinical geneticist &/or 
genetic counselor

To incl genetic counseling, ideally in a center w/experience in 
predisposition to hematologic malignancy

CBC = complete blood count

Treatment of Manifestations
Table 4. Treatment of Manifestations in Individuals with ETV6 Thrombocytopenia and Predisposition to Leukemia

Manifestation/
Concern Treatment Considerations/Other

Clinical 
bleeding

Local measures

Antifibrinolytic agents; desmopressin If bleeding is moderate or severe

Platelet transfusion For acute, moderate-to-severe bleeding 1

Neoplasm Standard neoplasm-specific therapy
Consider indications for stem cell transplantation, eligibility, & available 
donors. Confirm by targeted molecular genetic testing that potential related 
donors do not have ETV6 thrombocytopenia w/predisposition to leukemia. 2

1. Dupuis & Gachet [2018]
2. Godley [2014]
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Prevention of Secondary Complications
For individuals with a history of moderate or severe bleeding, antifibrinolytic agents or desmopressin may be 
considered prior to surgical procedures to reduce bleeding complications. Platelet transfusions should be used 
judiciously – particularly in women of childbearing age – to reduce the risk of alloimmunization.

Surveillance
Individuals with ETV6 thrombocytopenia and leukemia predisposition should adhere to published population-
based cancer screening guidelines, including for breast and colon cancers. In addition to education regarding the 
signs and symptoms of hematologic malignancies, the following surveillance should be considered.

Table 5. Recommended Surveillance for Individuals with ETV6 Thrombocytopenia and Predisposition to Leukemia

System/Concern Evaluation Frequency

Hematology/ 
Oncology

CBC w/differential Every 6 to 12 mos 1, 2, 3

Bone marrow aspirate & biopsy 4 Annually 1, 2

CBC = complete blood count
1. The benefit of this screening regimen is currently unknown.
2. The frequency of such screening must be weighed against the burden of the screening protocol, particularly in young children. The 
frequency of CBC and bone marrow evaluations should be determined on a case-by-case basis by the physician and in consideration of 
patient/family preferences.
3. If changes in the CBC with differential are persistent for 2-4 weeks, particularly cytopenias, consider an additional bone marrow 
aspirate and biopsy.
4. To include morphology, cytogenetics, fluorescence in situ hybridization (FISH) (e.g., for chromosomes 5q, 7q, 8, and 20q) and 
molecular studies (depending on morphology, cytogenetics, and/or FISH) [Di Paola & Porter 2019].

Agents/Circumstances to Avoid
For individuals with ETV6 thrombocytopenia and predisposition to leukemia and a history of bleeding, 
medications that decrease platelet function (e.g., aspirin, nonsteroidal anti-inflammatories) should be avoided. 
Similarly, participation in contact sports is not recommended.

Evaluation of Relatives at Risk
It is appropriate to clarify the genetic status of apparently asymptomatic older and younger at-risk relatives of an 
affected individual in order to identify as early as possible those who would benefit from prompt initiation of 
clinical surveillance for malignancy and management of potential significant thrombocytopenia.

See Genetic Counseling for issues related to testing of at-risk relatives for genetic counseling purposes.

Pregnancy Management
Platelet counts should be monitored during pregnancy and prior to delivery, in collaboration with a 
hematologist. Platelet transfusions prior to invasive procedures (e.g., epidural analgesia or cæsarean section) or 
at the time of delivery may be considered in those with a history of bleeding or severe thrombocytopenia on a 
case-by-case basis.

Therapies Under Investigation
Search ClinicalTrials.gov in the US and EU Clinical Trials Register in Europe for access to information on 
clinical studies for a wide range of diseases and conditions. Note: There may not be clinical trials for this 
disorder.
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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.

Mode of Inheritance
ETV6 thrombocytopenia and predisposition to leukemia is inherited in an autosomal dominant manner.

Risk to Family Members
Parents of a proband

• To date, all individuals diagnosed with ETV6 thrombocytopenia and predisposition to leukemia have 
inherited an ETV6 pathogenic variant from a heterozygous parent. In some families, the heterozygous 
parent did not have any known clinical findings associated with ETV6 thrombocytopenia and 
predisposition to leukemia.

• De novo ETV6 pathogenic variants have not been reported to date in ETV6 thrombocytopenia and 
predisposition to leukemia.

• Molecular genetic testing is recommended for the parents of a proband with an apparent de novo 
pathogenic variant.

• If the pathogenic variant identified in the proband is not identified in either parent, the following 
possibilities should be considered:
⚬ The proband has a de novo pathogenic variant. Note: A pathogenic variant is reported as "de novo" 

if: (1) the pathogenic variant found in the proband is not detected in parental DNA; and (2) parental 
identity testing has confirmed biological maternity and paternity. If parental identity testing is not 
performed, the variant is reported as "assumed de novo" [Richards et al 2015].

⚬ The proband inherited a pathogenic variant from a parent with germline (or somatic and germline) 
mosaicism. Note: Testing of parental leukocyte DNA may not detect all instances of somatic 
mosaicism.

• The family history of some individuals diagnosed with ETV6 thrombocytopenia and predisposition to 
leukemia may appear to be negative because of failure to recognize the disorder in family members, 
reduced penetrance of malignancies, early death of the parent before the onset of symptoms, or late onset 
of the disease in the affected parent. Therefore, an apparently negative family history cannot be confirmed 
unless molecular genetic testing has been performed on the parents of the proband.

Sibs of a proband. The risk to the sibs of the proband depends on the genetic status of the proband's parents:

• If a parent of the proband is affected and/or is known to have the pathogenic variant identified in the 
proband, the risk to the sibs of inheriting the pathogenic variant is 50%. A sib who inherits the ETV6 
pathogenic variant is expected to exhibit mild thrombocytopenia but may never develop leukemia due to 
the incomplete penetrance of the hematologic malignancies in this syndrome.

• If the ETV6 pathogenic variant identified in the proband cannot be detected in the leukocyte DNA of 
either parent, the recurrence risk to sibs is estimated to be 1% because of the theoretic possibility of 
parental germline mosaicism [Rahbari et al 2016].

• If the parents have not been tested for the ETV6 pathogenic variant but have no clinical findings of ETV6 
thrombocytopenia and predisposition to leukemia, the risk to the sibs of a proband appears to be low. 
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However, sibs of a proband with clinically unaffected parents are still presumed to be at increased risk for 
the disorder because of the possibility of reduced penetrance in a heterozygous parent or the theoretic 
possibility of parental germline mosaicism.

Offspring of a proband. Each child of an individual with ETV6 thrombocytopenia and predisposition to 
leukemia has a 50% chance of inheriting the ETV6 pathogenic variant.

Other family members. The risk to other family members depends on the genetic status of the proband's 
parents: if a parent has the ETV6 pathogenic variant, his or her family members are at risk.

Related Genetic Counseling Issues
See Management, Evaluation of Relatives at Risk for information on evaluating at-risk relatives for the purpose 
of early diagnosis and treatment.

Predictive testing for at-risk asymptomatic adult family members requires prior identification of the ETV6 
pathogenic variant in the family.

Family planning

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

• It is appropriate to offer genetic counseling (including discussion of potential risks to offspring and 
reproductive options) to young adults who are affected or at risk.

DNA banking is the storage of DNA (typically extracted from white blood cells) for possible future use. Because 
it is likely that testing methodology and our understanding of genes, allelic variants, and diseases will improve in 
the future, consideration should be given to banking DNA of affected individuals.

Prenatal Testing and Preimplantation Genetic Testing
Once the ETV6 pathogenic variant has been identified in an affected family member, prenatal testing for a 
pregnancy at increased risk and preimplantation genetic testing are possible.

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.

• Leukemia Research Foundation
191 Waukegan Road
Suite 105
Northfield IL 60093-2744
Phone: 847-424-0600
Email: info@lrfmail.org
www.allbloodcancers.org

• MedlinePlus
Thrombocytopenia
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Molecular Genetics
Information in the Molecular Genetics and OMIM tables may differ from that elsewhere in the GeneReview: tables 
may contain more recent information. —ED.

Table A. ETV6 Thrombocytopenia and Predisposition to Leukemia: Genes and Databases

Gene Chromosome Locus Protein Locus-Specific 
Databases

HGMD ClinVar

ETV6 12p13.2 Transcription factor 
ETV6

ETV6 database ETV6 ETV6

Data are compiled from the following standard references: gene from HGNC; chromosome locus from OMIM; protein from UniProt. 
For a description of databases (Locus Specific, HGMD, ClinVar) to which links are provided, click here.

Table B. OMIM Entries for ETV6 Thrombocytopenia and Predisposition to Leukemia (View All in OMIM)

600618 ETS VARIANT TRANSCRIPTION FACTOR 6; ETV6

601626 LEUKEMIA, ACUTE MYELOID; AML

616216 THROMBOCYTOPENIA 5; THC5

Molecular Pathogenesis
ETV6 has two start codons, one located at exon 1 and one located upstream of exon 3. Although two isoforms 
have been demonstrated to be expressed at the protein level, the function of the isoforms has not been evaluated. 
ETV6 encodes transcription factor ETV6. There are three main domains:

• N-terminal pointed domain
• DNA binding domain located at the C terminus
• Linker region

ETV6 is a repressor of transcription, with critical roles in embryonic development and hematopoietic regulation 
[Hock et al 2004]. ETV6 is highly expressed in hematopoietic progenitor cells and is essential for hematopoiesis 
in the bone marrow [Di Paola & Porter 2019].

Mechanism of disease causation. Loss of function. The majority of pathogenic germline variants described to 
date have been located within the DNA binding domain at the C terminus. These are mostly loss-of-function 
missense variants, but nonsense and frameshift variants have also been identified. Single- and multiexon 
deletions have also been described and are thought to affect splice sites, resulting in truncation of the protein [Di 
Paola & Porter 2019].

Cancer predisposition. The molecular basis for predisposition to hematologic malignancy, specifically 
leukemias, in individuals with ETV6 thrombocytopenia and predisposition to leukemia is not fully understood. 
Individuals with germline pathogenic ETV6 variants and leukemias were not found to have a somatic hit on the 
second ETV6 allele, though two cases have been reported with biallelic loss of ETV6 [Topka et al 2015].
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Table 6. Notable ETV6 Pathogenic Variants

Reference Sequences DNA Nucleotide
Change

Predicted
Protein Change Comment

NM_001987.4 
NP_001978.1 c.641C>T p.Pro214Leu Recurrent pathogenic variant in 5 

pedigrees [Di Paola & Porter 2019]

Variants listed in the table have been provided by the authors. GeneReviews staff have not independently verified the classification of 
variants.
GeneReviews follows the standard naming conventions of the Human Genome Variation Society (varnomen.hgvs.org). See Quick 
Reference for an explanation of nomenclature.

Cancer and Benign Tumors
Somatic variants involving ETV6 are the most common type of cytogenetic finding in pediatric B-ALL. 
Specifically, the ETV6-RUNX1 fusion protein is identified in almost 25% of cases [Hunger & Mullighan 2015]. 
The other ETV6 allele is often mutated suggesting a tumor-suppressive role for ETV6 [Raynaud et al 1996]. In 
addition, ETV6 is translocated, often with NTRK3, in several solid tumors including fibrosarcoma, secretory 
carcinoma of the salivary gland, and breast cancer [Biswas et al 2020].

Chapter Notes

Revision History
• 19 November 2020 (ma) Review posted live
• 31 January 2020 (bbp) Original submission

References

Literature Cited
Biswas A, Rajesh Y, Mitra P, Mandal M. ETV6 gene aberrations in non-haematological malignancies: A review 

highlighting ETV6 associated fusion genes in solid tumors. Biochim Biophys Acta Rev Cancer. 
2020;1874:188389. PubMed PMID: 32659251.

Di Paola J, Porter C. ETV6-related thrombocytopenia and leukemia predisposition. Blood. 2019;134:663–7. 
PubMed PMID: 31248877.

Dupuis A, Gachet C. Inherited platelet disorders : Management of the bleeding risk. Transfus Clin Biol. 
2018;25:228–35. PubMed PMID: 30077511.

Godley LA. Inherited predospositon to acute myeloid leukemia. Semin Hematol. 2014;51:306–21. PubMed 
PMID: 25311743.

Hock H, Meade E, Medeiros S, Schindler JW, Valk PJ, Fujiwara Y, Orkin SH. Tel/Etv6 is an essential and selective 
regulator of adult hematopoietic stem cell survival. Genes Dev. 2004;18:2336–41. PubMed PMID: 15371326.

Hock H, Shimamura A. ETV6 in hematopoiesis and leukemia predisposition. Semin Hematol. 2017;54:98–104. 
PubMed PMID: 28637624.

Hunger SP, Mullighan CG. Redefining ALL classification: toward detecting high-risk ALL and implementing 
precision medicine. Blood. 2015;125:3977–87. PubMed PMID: 25999453.

Järviaho T, Bang B, Zachariadis V, Taylan F, Moilanen J, Möttönen M, Smith CIE, Harila-Saari A, Niinimäki R, 
Nordgren A. Predisposition to childhood acute lymphoblastic leukemia caused by a constitutional 
translocation disrupting ETV6. Blood Adv. 2019;3:2722–31. PubMed PMID: 31519648.

12 GeneReviews®

https://www.ncbi.nlm.nih.gov/nuccore/NM_001987.4
https://www.ncbi.nlm.nih.gov/protein/NP_001978.1
http://varnomen.hgvs.org/
https://www.ncbi.nlm.nih.gov/books/n/gene/app3/
https://www.ncbi.nlm.nih.gov/books/n/gene/app3/
https://www.ncbi.nlm.nih.gov/pubmed/32659251
https://www.ncbi.nlm.nih.gov/pubmed/31248877
https://www.ncbi.nlm.nih.gov/pubmed/30077511
https://www.ncbi.nlm.nih.gov/pubmed/25311743
https://www.ncbi.nlm.nih.gov/pubmed/15371326
https://www.ncbi.nlm.nih.gov/pubmed/28637624
https://www.ncbi.nlm.nih.gov/pubmed/25999453
https://www.ncbi.nlm.nih.gov/pubmed/31519648


Moriyama T, Metzger ML, Wu G, Nishii R, Qian M, Devidas M, Yang W, Cheng C, Cao X, Quinn E, Raimondi 
S, Gastier-Foster JM, Raetz E, Larsen E, Martin PL, Bowman WP, Winick N, Komada Y, Wang S, Edmonson 
M, Xu H, Mardis E, Fulton R, Pui CH, Mullighan C, Evans WE, Zhang J, Hunger SP, Relling MV, Nichols KE, 
Loh ML, Yang JJ. Germline genetic variation in ETV6 and risk of childhood acute lymphoblastic leukaemia: 
a systematic genetic study. Lancet Oncol. 2015;16:1659–66. PubMed PMID: 26522332.

Paulsson K, Forestier E, Lilljebjorn H, Heldrup J, Behrendtz M, Young BD, Johansson B. Genetic landscape of 
high hyperdiploid childhood acute lymphoblastic leukemia. Proc Natl Acad Sci U S A. 2010;107:21719–24. 
PubMed PMID: 21098271.

Poggi M, Canault M, Favier M, Turro E, Saultier P, Ghalloussi D, Baccini V, Vidal L, Mezzapesa A, Chelghoum 
N, Mohand-Oumoussa B, Falaise C, Favier R, Ouwehand WH, Fiore M, Peiretti F, Morange PE, Saut N, 
Bernot D, Greinacher A. BioResource N, Nurden AT, Nurden P, Freson K, Tregouet DA, Raslova H, Alessi 
MC. Germline variants in ETV6 underlie reduced platelet formation, platelet dysfunction and increased 
levels of circulating CD34+ progenitors. Haematologica. 2017;102:282–94. PubMed PMID: 27663637.

Porter CC, Druley TE, Erez A, Kuiper RP, Onel K, Schiffman JD, Wolfe Schneider K, Scollon SR, Scott HS, 
Strong LC, Walsh MF, Nichols KE. Recommendations for Surveillance for Children with Leukemia-
Predisposing Conditions. Clin Cancer Res. 2017;23:e14–e22. PubMed PMID: 28572263.

Rahbari R, Wuster A, Lindsay SJ, Hardwick RJ, Alexandrov LB, Turki SA, Dominiczak A, Morris A, Porteous D, 
Smith B, Stratton MR, Hurles ME, et al. Timing, rates and spectra of human germline mutation. Nat Genet. 
2016;48:126–33. PubMed PMID: 26656846.

Rampersaud E, Ziegler DS, Iacobucci I, Payne-Turner D, Churchman ML, Schrader KA, Joseph V, Offit K, 
Tucker K, Sutton R, Warby M, Chenevix-Trench G, Huntsman DG, Tsoli M, Mead RS, Qu C, Leventaki V, 
Wu G, Mullighan CG. Germline deletion of ETV6 in familial acute lymphoblastic leukemia. Blood Adv. 
2019;3:1039–46. PubMed PMID: 30940639.

Raynaud S, Cave H, Baens M, Bastard C, Cacheux V, Grosgeorge J, Guidal-Giroux C, Guo C, Vilmer E, 
Marynen P, Grandchamp B. The 12;21 translocation involving TEL and deletion of the other TEL allele: two 
frequently associated alterations found in childhood acute lymphoblastic leukemia. Blood. 1996;87:2891–9. 
PubMed PMID: 8639909.

Richards S, Aziz N, Bale S, Bick D, Das S, Gastier-Foster J, Grody WW, Hegde M, Lyon E, Spector E, 
Voelkerding K, Rehm HL, et al. Standards and guidelines for the interpretation of sequence variants: a joint 
consensus recommendation of the American College of Medical Genetics and Genomics and the Association 
for Molecular Pathology. Genet Med. 2015;17:405–24. PubMed PMID: 25741868.

Ross J, Fennis W, de Leeuw N, Cune M, Willemze A, Rosenberg A, Ploos van Amstel HK, Créton M, van den 
Boogaard MJ. Concurrent manifestation of oligodontia and thrombocytopenia caused by a contiguous gene 
deletion in 12p13.2: A three-generation clinical report. Mol Genet Genomic Med. 2019;7:e679. PubMed 
PMID: 30950205.

Topka S, Vijai J, Walsh MF, Jacobs L, Maria A, Villano D, Gaddam P, Wu G, McGee RB, Quinn E, Inaba H, 
Hartford C, Pui CH, Pappo A, Edmonson M, Zhang MY, Stepensky P, Steinherz P, Schrader K, Lincoln A, 
Bussel J, Lipkin SM, Goldgur Y, Harit M, Stadler ZK, Mullighan C, Weintraub M, Shimamura A, Zhang J, 
Downing JR, Nichols KE, Offit K. Germline ETV6 mutations confer susceptibility to acute lymphoblastic 
leukemia and thrombocytopenia. PLoS Genet. 2015;11:e1005262. PubMed PMID: 26102509.

License
GeneReviews® chapters are owned by the University of Washington. Permission is hereby granted to reproduce, 
distribute, and translate copies of content materials for noncommercial research purposes only, provided that (i) credit for 
source (http://www.genereviews.org/) and copyright (© 1993-2023 University of Washington) are included with each 
copy; (ii) a link to the original material is provided whenever the material is published elsewhere on the Web; and (iii) 

ETV6 Thrombocytopenia and Predisposition to Leukemia 13

https://www.ncbi.nlm.nih.gov/pubmed/26522332
https://www.ncbi.nlm.nih.gov/pubmed/21098271
https://www.ncbi.nlm.nih.gov/pubmed/27663637
https://www.ncbi.nlm.nih.gov/pubmed/28572263
https://www.ncbi.nlm.nih.gov/pubmed/26656846
https://www.ncbi.nlm.nih.gov/pubmed/30940639
https://www.ncbi.nlm.nih.gov/pubmed/8639909
https://www.ncbi.nlm.nih.gov/pubmed/25741868
https://www.ncbi.nlm.nih.gov/pubmed/30950205
https://www.ncbi.nlm.nih.gov/pubmed/26102509
http://www.genereviews.org/


reproducers, distributors, and/or translators comply with the GeneReviews® Copyright Notice and Usage Disclaimer. No 
further modifications are allowed. For clarity, excerpts of GeneReviews chapters for use in lab reports and clinic notes are 
a permitted use.

For more information, see the GeneReviews® Copyright Notice and Usage Disclaimer.

For questions regarding permissions or whether a specified use is allowed, contact: admasst@uw.edu.

14 GeneReviews®

https://www.ncbi.nlm.nih.gov/books/n/gene/GRcopyright_permiss/
https://www.ncbi.nlm.nih.gov/books/n/gene/GRcopyright_permiss/

	Summary
	Diagnosis
	Clinical Characteristics
	Genetically Related Allelic Disorders
	Differential Diagnosis
	Management
	Genetic Counseling
	Resources
	Molecular Genetics
	Chapter Notes
	References

