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OBJECTIVES

The diagnostic odyssey is common in individuals with genetic
disease, requiring them to see an average of 8 physicians and
spend an average of $19K on less informative testing over 5-7
years, receiving 2-3 misdiagnoses along the way. Chromosomal
microarray analysis (CMA) and whole exome sequencing (WES)
are powerful clinical tools when patients present with unusual
phenotypes or incongruent symptoms for a specific genetic
disease. Between 2 to 7% of individuals with genetic conditions
have a dual diagnosis on exome sequencing. Here we present a
case series of individuals with dual diagnoses of more than one

genetic disease using these tests.

METHODS

We performed a retrospective study of patients who had
concurrent WES and CMA or WES only tests ordered between
2018 and 2022. Fifteen representative previously reported dual
diagnosis cases were selected and met the following criteria: (1)
WES and CMA each provided a diagnosis (2) WES and CMA both
provided information to support dual diagnosis and (3) dual
diagnosis via WES only.

RESULTS

In this cohort, 15 patients who had both tests received a dual
diagnosis. Patient ages ranged from 6 days to 23 years old, and all
but one case had multiple indications for testing (Figure 2). Among
these, 6 cases (6/15, 40%) were ordered as stat cases. Indications
included multiple congenital anomalies (MCA), complex congenital
heart disease (CHD), intellectual disability/developmental delay
(ID/DD), seizures, hypotonia, brain abnormalities, kidney

abnormalities, dysmorphic features, psychiatric illnesses, skeletal

abnormalities, failure to thrive (FTT), and intrauterine growth
restriction (IUGR). The most common indication was intellectual
disability and/or developmental delay (n=7) followed by
dysmorphic features (n=6) (Figure 1). These dual diagnosis cases
were divided into three categories. For most cases (n=10), WES
and CMA provided distinct diagnoses where each test explained
part of the phenotypes. In three cases, WES and CMA provided a

unifying diagnosis where both results contributed to the patient’s

phenotype or had overlapping features. Two cases received a dual
diagnosis by SNVs in WES only.

TABLE 1
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Complex CHD,
dysmorphic features,
cystic hygroma
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DD, motor delay,
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abdominal pain
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CONCLUSIONS

The diagnostic odyssey for patients can be long and arduous.
Patients with dual diagnoses are more likely to fall into this
category, thus clinicians need diagnostic tools that efficiently

and effectively provide diagnoses, especially in patients with
unclear clinical presentations due to multiple underlying
etiologies. Clinicians need a clear understanding of genetic testing
technologies and how to capitalize on the advantages of these
complementary tests. In this cohort we demonstrate the utility of
performing exome sequencing and chromosomal microarray with
the detection of 13/15 dual diagnoses being made by both exome
sequencing and CMA. Whole exome sequencing and CMA, as well
as whole genome sequencing, offer a comprehensive analysis

of disease-causing single nucleotide variants and copy

number changes.




