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“The Metabolism, Infection and Immunity 
(MINI) Section aims to define the risk 
factors and mechanisms involved in 
infection-related clinical decline in children 
with mitochondrial disease.” 

MINI Section Mission



Why do we care about infection 
and mitochondrial disease?
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Infection and 
mitochondrial 
disease (MD)

• Sepsis and pneumonia are two most common 
causes of death in children with MD (Eom et al., 2017).

• Sepsis is one of the top five admitting diagnoses 
for pediatric patients with MD (McCormack et al., 2017) .

• Up to 80% of children with MD experience 
recurrent infections, mostly respiratory (Tarasenko et al., 
2017) .

• Intercurrent infection is a leading cause of 
episodic neurodegeneration in mitochondrial 
disease (Edmonds et al., 2002). 

• COVID-19 pandemic represents a threat to 
patients with mitochondrial disease. 



Metabolic decompensation

• In extremis (life-threatening)
• Bioenergetic failure
• Lactic acidosis
• Disease progression
• Organ failure (e.g. liver failure)
• Encephalopathy
• Metabolic “stroke”
• Sequelae

• Extensive ICU care
• Viral infections
• Treatment is limited



Therefore, one of the goals of the 
MINI Section is to keep patients with 

mitochondrial disease healthy



SARS-CoV-2
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June 15, 2020
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April 4, 2022



Addressing 
COVID19 and beyond

Feb-Mar 2020
UMDF 

COVID19
Position Statement

Apr 2020
Phase 1: Understanding 

the Experience of the 
Mitochondrial Disease 
Community During the 
COVID19 Pandemic
(>450 participants)

May 2020
Phase 2: Acute Infection in 
Mitochondrial Disease: An 
Observational Prospective

Natural History Study of 
Metabolism, Infection and 

Immunity During the
COVID19 Pandemic
(Actively recruiting)

June 2020
Phase 1: Understanding 

the Experience of the 
Mitochondrial Disease 
Community During the 
COVID19 Pandemic

(Open now!)

Late Apr 2020
Ask the Mito Doc: 

COVID19

NIH MINI Study:
• Study of infection and immunity in mitochondrial disease
• Instituted remote enrollment/samples for participants
• Invited to NIH Clinical Center at a later date

Late Summer/Fall 2020
Phase 3:  SARS-CoV-2 

Exposure in Children 
with Mitochondrial 

Disease 

2021-2022
Phase 4: SARS-CoV-2 

Vaccination and 
Mitochondrial Disease

2021- 
Phase 5: Viral History 

and Mitochondrial 
Disease
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NIH MINI Study: Metabolism, Infection 
and Immunity (NCT01780168)

• Natural history study of infection 
and immunity in children with MD
✔ Infection history
✔ Immune function
✔ Disability



Understanding the 
Experience of the 
Mitochondrial 
Disease 
Community During 
the COVID-19 
Pandemic



Online surveys • April 2020, June 2020

• 688 responses; 82% completion rate.

• 30% pediatric MD patients. 

• Diagnoses: Mitochondrial Disease Not 
Otherwise Specified (33%), 
Mitochondrial Myopathy (28%) and 
Leigh Syndrome (11%). 

• 62% known pathogenic variant

• 5 positive COVID-19 cases 

• 68 requested a SARS-CoV-2 test, 14 
(21%) were unable to receive testing. 

The survey received 688 responses; 82% completion 
rate.
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“What is your greatest concern about COVID-19?”

“[We are terrified of] our child with Leigh Syndrome contracting COVID19, or 
requiring hospitalization for some other reason, experiencing a metabolic 
crisis, losing developmental skills and [having our lives] changed forever.”

Getting 
COVID19 Dying Regression

Unable to 
receive 

treatment

Unable to 
support 
family
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Risk mitigation behaviors and mitochondrial disease

Gordon-Lipkin E, et al. Mol Genet Metab Rep. 2022 Mar;30:100837. 
doi: 10.1016/j.ymgmr.2021.100837. Epub 2021 Dec 18. 





SARS-CoV-2 antibody status in households with children 
with mitochondrial disease



• Meta-analysis: 54 studies, 77,258 participants

• Household secondary attack rate 16.6%

Household members as risk factors for 
SARS-CoV-2 transmission to children with MtD
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Wang et al., E Clin Med (2021)



• Families with children with MtD
• N=20 families
• N=83 samples (~4 members/family)
• Confirmed dx of MtD 

• Remote sampling methods
• October 2020 – March 2021

• SARS-CoV2 antibodies
• Infection rate
• Vaccination rate

• Other data collected
• Network scale up estimators
• Symptomatology
• Local case count 

• Post-vaccination surveillance

Ongoing SARS-CoV-2 family studies:interim analysis

Risk determination using 
network scale up estimators

Chris Marcum, PhD

Neoteryx Mitra 
collection system

Sampling 

Sampling 







Antibodies against 
SARS-CoV-2

• Nucleocapsid

• Spike protein

• Receptor binding domain









Transmission from other household members?





Can we assess the entire 
antiviral antibody 

repertoire?
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Interrogating the viral exposome with VirScan: 
Phage display  immunoprecipitation sequencing 

(PhIPseq)



VirScan articles



Viral exposures via the AntiViral Antibody 
Response Deconvolution Algorithm (Monaco et al., bioRxiv, 2018)

• Disproportionate representation of 
viruses

• Antibody cross-reactivity for related 
viruses



Viral exposures via the AntiViral Antibody 
Response Deconvolution Algorithm (Monaco et al., bioRxiv, 2018)
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Viral exposures via the AntiViral Antibody 
Response Deconvolution Algorithm (Monaco et al., bioRxiv, 2018)



Viral exposures via the AntiViral Antibody 
Response Deconvolution Algorithm (Monaco et al., bioRxiv, 2018)



Number of viral proteins per individual

Controls mean age = 6.4 years old
MtD mean age = 6.6 years old



Shared/unique proteins



Polyclonality for individuals



Polyclonality for shared/unique proteins



Summary

Children with MtD:
• Infection is inevitable 

• Viral exposure signatures are similar to healthy 
children

• Limitations in the antibody repertoire
• Asynchronous relationship with viral 

exposure
• ⇈ exposure at earlier age

• HSV-1 exposures earlier
• ?natural host
• Chronic neurodegeneration

• Necessary to start building a compendium 
of viral exposures in MtD



Vaccine hesitancy 
and the COVID-19 
vaccine











Child with 
mitochondrial disease

COVID-19



Child with 
mitochondrial disease

COVID-19





Interim data from registry

• 66 patients/caregivers
• 14 children

• Diagnoses: MtD not otherwise specified (23%), mitochondrial 
myopathy (23%), and MELAS (13%).

• 20% immunodeficiency/immunocompromised 

• 12% previous adverse reaction 

• Side effects: injection site reaction (62%), fatigue (47%), aches (26%), 
headache (24%), weakness (18%), fever (10%), allergic reaction 
allergic reaction (1.5%), no symptoms (15%) 



Summary

• Individuals with MtD have risk factors for adverse outcomes with 
COVID-19

• Families with MtD are highly adherent to RMBs

• COVID-19 was widespread and underdiagnosed in MtD households

• RMBs may have worked

• Vaccine hesitancy occurs in the MtD community

• Ring vaccination is important

• Studies are ongoing: viral exposures, acute infection, vaccine registry
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Thank you



Website: 
www.genome.gov/mini

Email:
ministudy@mail.nih.gov

Phone: 
301-451-9145


