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Abstract

We report a four-month-old girl who presented in sudden cardiorespiratory collapse to illustrate an uncommon cardiac first
sign of MTOl-related disease. The infant arrived hypotensive and obtunded with severe metabolic acidosis (pH 6.59;
lactate 29 mmol/L). Chest radiograph showed cardiomegaly and bedside echocardiography revealed a large circumferential
pericardial effusion producing compression of the right heart together with concentric left-ventricular hypertrophy.
Emergency pericardiocentesis drained 120 mL of serous fluid and produced only transient improvement; over a prolonged
PICU stay she had recurrent sterile effusions, four failed extubation attempts, refractory lactic acidosis, renal dysfunction
and progressive bradycardia. Whole-exome sequencing identified a homozygous pathogenic MTOI1 variant
(NM_012123.4:¢.1232C>T; p. Thr4l1lle); both parents were heterozygous carriers. The family history included
consanguinity and a sibling who died in early infancy after a similar illness. Despite maximal supportive care, she died on
day 40 from cardiogenic shock and multiorgan failure. The case highlights that recurrent sterile pericardial effusion in an
infant with hypertrophy and marked hyperlactatemia should prompt consideration of an underlying mitochondrial (MTO1-
related) disorder and early genetic testing to guide counselling

Kew Words: mitochondrial disease; mtol; coxpdl0; cardiac tamponade; pericardial effusion; hypertrophic
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Introduction

Pericardial tamponade is a life-threatening condition in children, with
etiologies predominantly including infection, autoimmune disease, renal

emphasizing the importance of considering mitochondrial disorders in the
differential diagnosis of recurrent sterile effusions in infants.

failure, or malignancy. Infrequently, inborn errors of metabolism,
particularly mitochondrial cardiomyopathies, can present with recurrent
sterile pericardial effusions. Mutations in the MTO1 gene disrupt the
modification of mitochondrial transfer RNA (tRNA), which is critical for
the efficient translation of proteins within the mitochondrial respiratory
chain. This defect leads to Combined Oxidative Phosphorylation
Deficiency 10 (COXPD10) [1, 2].

The clinical phenotype of COXPDI10 typically includes severe lactic
acidosis, hypertrophic cardiomyopathy, developmental delay, and a
generally poor prognosis, especially when presenting in infancy [2-4].
While hypertrophic cardiomyopathy is a well-recognized feature of this
disorder, pericardial effusion with tamponade as the primary presenting
symptom is exceedingly rare. This case aims to highlight this unusual
cardiac manifestation of COXPDI10 for cardiologists and intensivists,
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Case Presentation

A 4-month-old girl, born at term by normal vaginal delivery (birth weight
4.2 kg, no neonatal issues), suddenly developed respiratory distress and
was found to be unarousable. The parents reported cry for 1 month. There
was parental consanguinity and a sister who expired at 3 months with
same illness (feeding difficulty, respiratory distress). Two older brothers
are healthy. She was shocked with severe acidosis ( pH of 6.59 and lactate
of 29 mmol/L) on arrival at the referring hospital. She was intubated and
brought to our PICU.

At the referring hospital, she was in shock with severe acidosis (pH 6.59,
lactate 29 mmol/L). She was intubated and transferred to our PICU.

Cardiac assessment:

e  Chest X-ray: Cardiomegaly.
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e  Echocardiography: Large circumferential pericardial effusion
with tamponade physiology (right atrial and ventricular
collapse, and respiratory variation in Doppler inflows) and
concentric LV hypertrophy.(Figure 1)

e  Microbiology: Blood and pericardial fluid cultures were sterile.

Figure 1
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Genetic findings: Whole-exome sequencing showed the presence of a
homozygous missense MTOI1 variant (NM_012123.4:¢c.1232C>T;
p-Thr4111le) interpreted as pathogenic. Both parents were heterozygous
carriers.

Figure-2

Showing pericardiocentesis catheter
and endotracheal tube

Subcostal view, showing pericardial effusion separating the
visceral and parietal layers. It measures about 1.6
centimeters
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parasternal short-axis view at the level of the papillary
muscles. Showing a circumferential pericardial effusion
around the heart—in the anterior, lateral, and inferior
directions.

Figure-5

parasternal long-axis view Showing pericardial effusion and
thickened left ventricular wall.

Figure-6
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Subcostal short-axis view at the level of the right and left ventricles,
just before reaching the great veins. Showing circumferential
pericardial effusion, a bit of right ventricular collapse

Auctores Publishing — Volume 8(14)-519 www.auctoresonline.org
ISSN:2641-0419 Page 3 of 5



J. Clinical Cardiology and Cardiovascular Interventions
Management and course:

Emergency pericardiocentesis was performed on her with drainage of 120
ml serous fluid. High-dose care included mechanical ventilation,
inotropes, repeated bicarbonate infusion and metabolic coenzymatic
focus (CoQ10, thiamine, biotin, folinic acid, L-carnitine) [5,6].
Riboflavin and dichloroacetate were also considered but not available [7].
The course was complicated with repeated pericardial effusions, four
unsuccessful extubation trials, persistent lactic acidosis, renal failure, and
progressive bradycardia. The patient had recurrent tamponade, despite
multiple pericardiocenteses. Following multidisciplinary discussion of
the dire prognosis and lack of disease-modifying therapy, a DNR was
accepted by family. Day 40 she succumbed to cardiogenic shock.

Discussion

MTO1-related COXPD10 is a rare mitochondrial disorder due to biallelic
MTO1 mutations. MTO1 variants cause combined deficiency of
respiratory chain, predominantly in complexes I and IV. MTO1 is
responsible for mitochondrial protein translation and modification of
mitochondrial tRNAs [1,2]. From the clinical point of view, COXPD10 is
characterized by lactic acidosis, cardiomyopathy, and neurological
disease and has generally a poor outcome [2].

This case illustrates tamponade as the initial cardiac manifestation of
COXPDI10. In infants, large effusions leading to tamponade should
typically give rise to strong concerns for an infected, malignant,
autoimmune, or post-surgical cause. Sterile recurrent effusions in addition
to hypertrophic cardiomyopathy, in our patient, were suggestive of a
metabolic cardiomyopathy.

Cardiomyopathy is a hallmark of COXPD10: O’Byme et al. reported
lactic acidosis in all 35 patients and cardiomyopathy in ~79% [2]. Zhou
et al. described an infant with acidosis and early death [3], and Luo et al.
reported another with compound heterozygous MTO1 variants and HCM
[4]. Our case aligns with this phenotype but our case is distinctive in that
it highlights pericardial tamponade as the critical event. The recurring
effusions support a role of mitochondrial energetic failure in the
development of capillary leak and edema. Within combined oxidative
phosphorylation deficiencies, COXPD10 and COXPD23 (GTPBP3
mutations) in the audio-metabolic spectrum, both manifest with life-
threatening HCM and acidosis age of onset of 1 year [8]. In contrast,
COXPD1 (GFM1) and COXPD4 (TUFM) frequently present with hepatic
failure and encephalopathy [9,10]; COXPD7 (C120rf65) has a later onset
and symptomatology of neuro-ophthalmologic disease and uncommon
cardiac disease [8]. So, in the setting of HCM and a sterile effusion,
mitochondrial translation defects, in particular MTO1 and GTPBP3,
should be considered by the cardiologist. Pericardiocentesis is life-saving
for tamponade, but does not address the etiology, and recurrences occur
in over 50%. The so-called mitochondrial contraceptive "cocktail" is
widely utilized, though without evidence of aneuropathy efficacy in
COXPD10 [2,4]. Dichloroacetate may also decrease lactate temporarily,
but does not affect outcome [2,12]. Current approaches therefore do not
alter disease course, and aggressive supportive care and counseling are
issues of central management.

Our patient’s course—rapid deterioration despite maximal PICU care—
is consistent with most reported outcomes of infantile COXPD10 [2-4].
A minority of longer-term survivors exist but usually with profound
neurologic and cardiac morbidity [2,8].

Looking forward, emerging strategies aimed at enhancing mitochondrial
quality control, such as the activation of Sirtuin 1 (SIRT1) to promote
PGC-1o-mediated mitochondrial biogenesis and mitophagy, represent a
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promising therapeutic avenue for future investigation in severe
mitochondrial cardiomyopathies like COXPD10, moving beyond
supportive care toward targeted pathway modulation [13].

Conclusion

While longer-term survivors exist, they generally are left with severe
neurologic and cardiac morbidity. Cardiac tamponade This case report
shows that may be the first event of mitochondrial cardiomyopathy. In
patients with HCM and recurrent sterile effusions, this presentation
should raise clinical suspicion among the treating cardiologists for a
metabolic etiology manifesting as COXPD10. Early genetic testing
provides the patient with a specific diagnosis, counseling, and estimation
of the recurrence risk. Treatment is supportive, and prognosis remains
bleak, emphasizing the critical need for therapies directed at mt tRNA
modification.
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