Reporting format update
Information for Doctors

Reporting format update for the Harmony® Prenatal Test
The recent introduction of the option for screening for the 22q11.2 deletion has prompted a review of the Harmony
Prenatal Test report format. Some minor report changes have been made to improve the clarity of information
provided to referring doctors, and to avoid potential confusion between the FORTE algorithm probability value
(detailed below) and the post-test probability of a fetal chromosomal abnormality.
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FORTE (Fetal-Fraction Optimised Risk of Trisomy
Evaluation) is the algorithm at the heart of the Harmony
Prenatal Test.1, 2 Targeted fragments are amplified from
chromosomal regions of interest using DANSR (Digital
Analysis of Selected Regions) assays.1 The FORTE
algorithm considers the relative intensity of DANSR assay
signals, along with variance (‘noise’) in the data, and
other measurements of data quality.

Harmony® Prenatal Test Report
CHROMOSOME

RESULT

RECOMMENDATION

Trisomy 21 (T21)

Low Risk

Review results with patient

Trisomy 18 (T18)

Low Risk

Review results with patient

Trisomy 13 (T13)

Low Risk

Review results with patient

22q11.2 Microdeletion

High probability of a deletion

Genetic counseling and additional testing

Fetal Sex

No result possible

Sex Chromosome Aneuploidy (SCA)

No result possible

COMMENTS
The Harmony Prenatal Test is a screening test for the chromosomal abnormalities listed in the report above. This result should be considered in the context
of all other clinical information regarding this pregnancy. Fetal chromosome studies (e.g. CVS or amniocentesis) are required to make a definitive diagnosis,
following a high probability result. Fetal ultrasonography is recommended for patients with a high probability 22q11.2 deletion result. There are currently
limited studies evaluating the positive predictive value (PPV) of a high risk result for 22q11.2 deletion. Reliable fetal sex analysis was not possible for this
sample. Reliable sex chromosome analysis was not possible for this sample. This does not necessarily indicate an altered risk of sex chromosome
aneuploidy. Fetal ultrasound could be considered. Repeat Harmony test is not generally recommended; please see www.sonicgenetics.com.au/hnr for
more information.
The negative predictive value (NPV) of each low risk result will vary with the patient's pre-test probabilty. For example, with a pre-test probability of 1/50, the
theoretical NPV of a low risk result is >99.9% for each of the autosomal trisomies (13,18,21). With a pre-test probability of 1/300, theoretical NPV is >99.98%
for each autosomal trisomy. Please see www.sonicgenetics.com.au/harmonyppv for more information
Test Description
The Harmony Prenatal Test measures the relative proportion of chromosomes to aid in the assessment of fetal trisomies 21, 18, and 13. Harmony performs a
directed analysis of cell-free DNA (cfDNA) in maternal blood, and incorporates the fetal fraction of cfDNA in test results. Test results also incorporate
maternal age (or egg donor age) and gestational age related probability based on information provided on the test requisition form. Assessment of less than
1% is defined as low risk and greater than or equal to 1% is defined as high risk. Note that the calculated probability score relates to the tested cfDNA, which
is of placental origin. Analysis of cfDNA does not always correlate with fetal genotype. Not all aneuploid fetuses will have a high risk result, and some euploid
fetuses will have a high risk result. The Harmony Prenatal Test is not a diagnostic test and results should be considered with other clinical criteria and
communicated in a setting that includes appropriate counselling. Harmony has been validated in singleton and twin pregnancies of at least 10 weeks
gestational age. Harmony is not validated for use in pregnancies with more than two fetuses, demised twin, mosaicism, partial chromosome aneuploidy,
translocations, maternal aneuploidy, transplant, malignancy, or in women under the age of 18. Harmony does not detect neural tube defects. Twin results
reflect the probability that the pregnancy involves at least one affected fetus.
Fetal Sex Test: quantifies the Y chromosome. A "female" result indicates absence of Y chromosome and a "male" result indicates presence of Y
chromosome. It does not exclude sex chromosome aneuploidy. For twin pregnancies, a male result indicates one or two male fetuses.
Sex Chromosome Aneuploidy (SCA Panel)/Monosomy X: SCA Panel measures proportions of the X and Y chromosomes. Monosomy X quantifies the X
chromosome and does not exclude other sex chromosome aneuploidies. Sex chromosome conditions (Monosomy X, XXY, XYY, XXX, XXYY) are reported at
probabilities of 1% or greater. An XYY or XXYY result indicates two or more fetal Y chromosomes. SCA Panel and Monosomy X have only been validated in
singleton pregnancies.
22q11.2 Test: 22q11.2 Test uses targeted analysis of chromosome cfDNA fragments from within a 3Mb region of 22q11.2 to determine the probability of a
deletion. “High Probability of a deletion” indicates that the analysis detected a decrease of cfDNA fragments consistent with a deletion of the 22q11.2
region, which may be fetal, maternal or both. “No evidence of a deletion” indicates the analysis does not find an increased probability for a deletion in the
22q11.2 region. Not all fetuses with 22q11.2 deletions will be classified as high probability, and some fetuses without a 22q11.2 deletion will be classified as
high probability. This test does not rule out the possibility of other clinically significant aneuploidy, single gene conditions, microdeletions or
microduplications being present in the fetus. Women with a known 22q11.2 deletion are not eligible for this test. 22q11.2 test has only been validated in
singleton pregnancies.
REFERENCES: Stokowski R et al. Prenatal Diagnosis 2015; 35:1-4; Data on file | Jones et al, Ultrasound in Obstetrics and Gynecology, 2018; 51(2):275-276
Schmid et al, Fetal Diagnosis and Therapy 2017; Nov, 8
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Harmony Clinical Performance Data (Published Literature)

T21

Detection Rate

False Positive Rate

99.3% (95% CI: 97.9-99.8%)

< 0.1% (95% CI: 0.02 - 0.08%)

T18

97.4% (95% CI: 93.4%-99.0%)

< 0.1% (95% CI: 0.01-0.05%)

T13

93.8% (95% CI: 79.9-98.3%)

< 0.1% (95% CI: 0.01-0.06%)

MX

94.3% (95% CI:87.2-97.5)

0.2% (95% CI: 0.1-0.7)

22q11.2

75.2% (95% CI: 67.1-81.8)
0.4% (95% CI: 0.2-0.9)
Limited numbers of 22q11.2 cases have been evaluated to date;
estimates of sensitivity and specificity include simulated samples.

Detection and false positive (discordant result) rates are based on calculated probability
cut-off of 1/100 (1%) and on singleton, non-egg donor pregnancies. Because these
conditions are rare, limited numbers of aneuploidy twin and egg donor pregnancies
have been evaluated. As Harmony is a screening test, negative and positive predictive
values (NPV and PPV) are not 100%, and both will vary according to pre-test prevalence.
NPV for Trisomy 21, 18, and 13 is greater than 99% when the pre-test prevalence is
lower than 1/10. PPV may be more dependent on pre-test prevalence. For more
information regarding PPV and NPV refer to: www.sonicgenetics.com.au/harmonyppv
Accuracy
Fetal Sex

99.8% (95% CI: 99.5-99.9)

SCAP

SCA Panel provides probability for non-mosaic fetal sex chromosome
aneuploidies. Test performance varies by condition. Limited numbers
of sex chromosome aneuploidy cases have been evaluated to date.

FORTE also incorporates maternal risk factors, the
number of fetuses and, most importantly, the measured
fetal fraction. In the new Harmony report, demographic
information considered by the FORTE algorithm is
grouped together in the top right-hand corner of the
report. This is coloured in blue rather than black,
to highlight that it is important to check the accuracy of
this information (estimated gestation, IVF status and the
number of fetuses).
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FORTE algorithm probability value
FORTE produces a probability estimate for presence of each screened chromosomal aneuploidy, based on all of the factors
outlined above.1-4 The majority of low-risk FORTE scores are <0.01%, and the majority of high-risk scores are >99%. To ensure the
highest test detection rate and lowest false-positive rate, a cut-off FORTE probability value of 1% is used to differentiate high-risk
Harmony results from low-risk results.
This cut-off is applied to all Harmony tests. It was used in large clinical studies to determine the test performance characteristics
— i.e. detection rate and false-positive rate. These test performance characteristics are provided in tabular form on each Harmony
report, for each screened abnormality.

Probability of a chromosomal abnormality in the fetus versus FORTE probability value
The FORTE probability value reflects the odds that the tested cell-free DNA (cfDNA) sample is either trisomic or euploid. However, it
does not directly provide the probability of whether the fetus is trisomic or not.
This is because cfDNA is derived from the placenta, and there are a number of biological factors which can cause discordance
between the genetic status of cfDNA and the fetus. Examples include confined placental mosaicism, fetal mosaicism, maternal
chromosome changes, and the presence of an unrecognised non-viable twin.
As with any screening test, the post-test probability that the fetus is affected when a non-invasive prenatal test returns a high-risk
result will depend on two factors:
1) Test performance characteristics (detection rate/false-positive rate) – these are provided on each Harmony Prenatal Test
report, and
2) The pre-test probability of the tested abnormality.
The higher the pre-test probability, the higher the likelihood is that a high-risk cfDNA result will reflect fetal genetic status. Conversely,
in a patient with low pre-test probability, the likelihood that a high-risk cfDNA result reflects fetal genetic status is reduced.
Post-test probability for a high-risk result is sometimes known as the Positive Predictive Value (PPV) of the test — although PPV is a
population-based statistic rather than an individualised post-test risk score.
In the same way, the likelihood that a fetus is unaffected when a non-invasive prenatal test returns a low-risk result will depend on
both test performance characteristics, and on the pre-test probability of an abnormality. The risk of a false-negative result is low in
all risk categories, but it is increased if there is a very high pre-test probability of a chromosomal abnormality — e.g. risk >1/10 on the
combined first trimester screen, or presence of a major fetal structural abnormality on ultrasonography.
In addition, if clinical factors indicate a very high risk of a chromosomal abnormality, the possibility should be considered of an
atypical abnormality, which is not screened for by Harmony but may be detected by invasive testing (chorionic villus sampling or
amniocentesis).

New report format — Clear presentation of high- and low-risk results
The FORTE probability score was previously provided on Harmony reports as additional information. However, this could possibly be
misinterpreted as test PPV for high-risk results, or test NPV for low-risk results.
For this reason, the new Harmony report does not provide the FORTE probability score, and instead states whether the result is highrisk (i.e. FORTE probability value >1%) or low-risk (FORTE probability value <1%) for each tested abnormality.
The post-test probability in the light of a high-risk (or low-risk) result will vary with the patient-specific pre-test probability, rather than
the exact value of the FORTE probability score. If the FORTE probability value is still required for a particular patient, please contact
the local Sonic Genetics laboratory.
In the new report format, an indicative PPV value from an Australian obstetric cohort tested by Harmony is provided for high-risk
results5 (where data is available for that abnormality). For low-risk results, an example of estimated NPV, assuming a prior probability of
1/50 and 1/500, will be provided (NPV will be higher for patients at lower prior risk, and vice versa).

Further information on post-test probability is available on the Sonic Genetics website:
www.sonicgenetics.com.au/harmonyppv
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