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L E T T E R T O T H E E D I T O R

Expanding the clinical spectrum of primary coenzyme Q10
deficiency type 6: The first case with cardiomyopathy

Primary coenzyme Q10 deficiency (primary COQ10 deficiency) is a

rare mitochondrial respiratory chain disease caused by biallelic vari-

ants in: COQ2, COQ4, COQ6, COQ7, COQ8A, COQ8B, COQ9, PDSS1,

or PDSS2. The clinical manifestations and age at onset are highly vari-

able. Primary COQ10 deficiency type 6 (primary COQ10 deficiency-6,

MIM#614650), caused by biallelic variants in COQ6, is characterized

by steroid-resistant nephrotic syndrome and sensorineural deafness.

Here, we report a 19-month-old female patient with an unusual

presentation. She was born term with a normal birth weight to Leba-

nese consanguineous parents (Figure 1A). At age 19 months, she was

admitted with a respiratory tract infection caused by a rhinovirus.

One day after admission, she had an in-hospital cardiorespiratory

arrest and was successfully resuscitated after 10–15 min. Echocardio-

gram showed an impaired systolic function, dilatation of the left ven-

tricle and mild left ventricular hypertrophy without structural

abnormalities (Figure 1B,C). Additionally, she had proteinuria (0.44 g/

L; albuminuria: 224 mg/L) and borderline microcephaly (43.5 cm;

�2.70 SDS). Retrospectively, her motor development was mildly

delayed (walking supported: 12–13 months; walking unaided: not

achieved), and parents reported muscle weakness in the upper legs.

She was treated with vasoactive and cardiotonic drugs (noradrenaline,

F IGURE 1 Pedigree and heart
imaging of the proband.
(A) Pedigree. Squares = males;
circles = females; solid
symbol = affected; mut = mutant
allele; wt = wild-type allele.
(B) Echocardiogram with apical
4 chamber-view showing dilated
left ventricle (LV), normal aspect
of myocardium and mitral valve,
and normally sized left atrium
(LA), right ventricle (RV), and right
atrium (RA). (C) M-mode
echocardiogram, parasternal short
axis, showing hypokinesis of the
interventricular septum (IVS) and
left ventricular posterior wall
(LVPW), with a fractional
shortening of �12%.
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dobutamine) and diuretics. Nevertheless, she died 5 days after

admission due to cardiorespiratory failure and extensive neurological

damage. Post-mortem examination and skin biopsy were declined.

SNP-array was normal. Whole exome sequencing revealed a homo-

zygous variant, c.763G>A p.(Gly255Arg), in COQ6 (NM_182476.2),

which was previously reported homozygously in six patients with

primary COQ10 deficiency-6.1 Its deleterious effect is validated by func-

tional studies in yeast.1

Primary COQ10 deficiency-6 has previously been reported in

31 patients. Steroid-resistant nephrotic syndrome and/or sensorineu-

ral deafness are often the initial manifestations. To date, a cardiac

phenotype has been reported in four patients with primary COQ10

deficiency-6. Three patients had a structural heart disease (tetralogy

of Fallot; atrial septal defect with pulmonary hypertension; complex

heart disease (pulmonary artery stenosis, patent ductus arteriosus,

atrial septal defect and persistent left superior vena cava) and one had

cardiovascular abnormalities not further specified. Cardiomyopathy

has not been described yet. This report expands the phenotypic spec-

trum of primary COQ10 deficiency-6.

Although not reported in primary COQ10 deficiency-6, cardiomy-

opathy has been described in 26 patients with primary COQ10 defi-

ciency.2 Hypertrophic cardiomyopathy is the most common type of

cardiomyopathy (17/26). Five patients had dilated cardiomyopathy.

The mortality among patients with a cardiomyopathy is high: 18/26

patients died ≤2 years of age. Post-mortem investigation of cardiac

tissue was performed in seven cases. Most showed nonspecific

changes of cardiomyocyte hypertrophy.

Disease progression may be limited by COQ10 supplementa-

tion, however the response to treatment is highly variable.3 In

most patients with cardiomyopathy COQ10 treatment was not

effective. However, cardiac function improved in two patients

with biallelic variants in COQ4 and COQ7 and stabilized in two

other patients with biallelic variants in COQ4 after COQ10 sup-

plementation.4,5 COQ10 supplementation was not started in our

patient because primary COQ10 deficiency was not initially sus-

pected and the genetic test results only became available after

she died.

In conclusion, we describe a case of cardiomyopathy in primary

COQ10 deficiency-6, which expands the phenotypic spectrum. It

underscores the importance of cardiac evaluation in these patients.

Genetic testing for primary COQ10 deficiency, including COQ6,

should be considered in patients with pediatric-onset cardiomyopa-

thy as it can guide treatment options. Additionally, it can help to

identify relatives at risk and it can be of importance for reproduc-

tive choices.
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