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Abstract: Alpers - Huttenlocher syndrome (AHS) is an autosomal recessive inheritance condition associated with POLG and is 

characterized by the classic triad of epilepsy refractory to treatment. In this study, a clinical case of a 10 - month - old female patient with 

a provisional diagnosis refractory epilepsy is reported. Subsequently, the paper describes the clinical features, natural history of Alpers - 

Huttenlocher syndrome, and treatment of PLOG - related disorders, focusing particularly on the neurological manifestations of these 

conditions.  
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1. Introduction 
 

The term mitochondrial diseases refers to a group of disorders 

related to the respiratory chain and oxidative phosphorylation 

(OXPHOS) dysfunction. Mitochondrial diseases are caused 

by mutations in the nuclear gene POLG. The POLG gene 

encodes the mitochondrial DNA (mtDNA) polymerase 

gamma catalytic subunit (*174763), which is responsible for 

the replication and repair of the mitochondrial genome. One 

of the mitochondrial diseases with an uncharacteristic and 

varied neuropathological picture is the Alpers - Huttenlocher 

syndrome – progressive neuronal degeneration with liver 

failure [1, 2].  

 

The most common POLG gene variant in Alpers - 

Huttenlocher syndrome replaces the amino acid alanine with 

the amino acid threonine at position 467 (written as 

Ala467Thr or A467T). This variant blocks the ability of the 

alpha subunit to attach to the beta subunits and reduces pol γ's 

ability to synthesize DNA. Due to the high energy demand 

and the proportional need for mitochondria, the brain and 

liver are the classic organs that are affected by this disease. 

Decreased mitochondria in these organ systems lead to 

various symptoms, with seizures and liver failure being the 

most common. This pathology is a rapidly progressive disease 

that occurs early in life and invariably ends in a fatality [3, 4]. 

Herein, the study described a child with PolG gene mutation 

present with neuroregression and super - refractory seizures.  

 

2. Case Description 
 

A 10 - month - old female patient was admitted for status, 

persistent hepatitis, epilepsy and neuroregression possibly 

secondary to epilepsy. Before admitting to this hospital, the 

patient was admitted multiple times to several hospitals for 

the treatment of seizures. Apart from hospitalization for 

seizures, the patient did not have any familial, perinatal, or 

past history. Because of the patient's liver dysfunction and 

clinical history, the patient's AST and ALT were elevated 

upon admission, and reactive hepatitis was suspected. The 

initial laboratory finding suggested acute liver failure with 

AST and ALT levels of 386 IU/L and 176 IU/L, glutamyl 

transpeptidase of 201 IU/L, ammonia of 106 µg/dL, total and 

direct bilirubin of 7.1 mg/dL and 6.1 mg/Dl. From the test 

analysis of the patient initial blood gas, the lactate level was 

slightly elevated to 3.1 mmol/L.  

 

However, the autoimmune conditions and endocrinological 

conditions were found to be normal. Meanwhile, during the 

course of hospitalization, the patient's mental status became 

altered with hyperammonemia, with GCS scores falling from 

11/15 to 08/15. After initial stabilization, there was re - 

occurrence of seizures - mixed in presentation, which ranged 

from myoclonic seizures to generalized tonic - clonic 

seizures. The patient was started on IV Sodium Valproate at 

30 mg/kg/day in two divided doses. After the initial response, 

the patient progressed to super refractory status. In addition 

to IV phenobarbital (7mg/kg/day in two divided doses), she 

received an infusion of IV midazolam and IV ketamine.  

 

3. Management and Outcome 
 

The bilateral periodic discharges of epileptiform were 

determined by Electroencephalogram (EEG). Thus, the 

multifocal diffusion restriction area in the left insula and deep 

gray matter area are shown in below Figure 1,  

 

 
Figure 1: Brain Magnetic resonance imaging (MRI) 
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However, the patient's continuous myoclonic seizure and 

other symptoms were not improved with the use of a 

combination therapy of six antiepileptic drugs. WES revealed 

the heterozygous mutation of the POLG gene (p. Arg807His 

and p. Arg627Trp), confirming Alpers–Huttenlocher 

syndrome AHS, which is represented in below Table 1.  

 

Table 1: Genetic report 
Gene HGVS Patient Parent A 

POLG NP_002684.1: p. Arg807His O, hetero X 

POLG NP_002684.1: p. Arg627Trp O, hetero O, hetero 

 

A heterozygous mutation of the POLG gene (p. Arg807His 

and p. Arg627Trp) was noted in the Whole exam Sequencing.  

A pattern of EEG was evolved to generalize the slow spike 

and paroxysmal fast activities, particularly on the right 

posterior quadrant. Then, the mitochondrial cocktail therapy 

comprised the coenzyme Q10 (CoQ10), thiamine, and L - 

carnitine after the discontinuation of valproate. Further, the 

motion function has been enhanced, and the number of apnea 

events has been significantly reduced after the three weeks of 

this cocktail therapy. After the gastrostomy, the feeding 

problem was solved. However, the patient was not able to 

feed orally. At this stage, the patient was discharged.  

 

4. Discussion with Review Of Literature 
 

To find out the most comprehensive and updated 

recommendations for the prevention and treatment of tetanus, 

a targeted literature study was carried out. A case study of a 

child with PolG gene mutation is described above. 

Chronologically, the next presentation of biallelic POLG 

mutations is AHS, which was initially described as a triad of 

neurodevelopmental regression, intractable seizures, and liver 

failure [5, 6]. In RSE, neuroregression, and super - refractory 

seizures, mechanisms responsible for seizure termination 

failure and additional pathophysiologic processes are 

developed, leading to the persistence of SE. Refractory Status 

Epilepticus (RSE) and super - refractory status epilepticus 

(SRSE) are neurological emergencies with considerable 

mortality and morbidity. Therefore, Table 2 represents the 

most common pharmacological and non - pharmacological 

therapies for neuroregression, RSE, and Super - refractory 

seizures and their corresponding level of evidence.  

 

Table 2: Pharmacological and non - pharmacological therapies 

Authors 

Treatment of neuro - 

regression, RSE, and 

Super - refractory 

seizures 

Mechanism of action Dose Adverse Events Clinical Considerations 
Level of 

evidence 

Nicolas 

Gaspard et 

al. [7] 

Ketamine 

Noncompetitive NMDA 

glutamate receptor 

antagonist reduces 

neuronal excitability. 

Infustion rate: 1–

10 mg/kg/h 

ICP elevation, 

hypertension, 

tachycardia 

Ketamine is an enzyme 

inducer and inhibitor. 
Class IV 

Gretchen M. 

Brophy et al. 
[8] 

Benzodiazepines 

Midazolam 

Enhances the frequency 

of CI channel opening 

and allosteric 

modulation of GABA - 

A receptors 

Infusion rate: 

0.05– 2 mg/kg/h 

Loading dose: 

0.2 mg/kg; 

administer 

Hypotension, 

respiratory 

depression 

Prolonged use may cause 

drug accumulation and 

tachyphylaxis. 

Class IIA, 

Level B 

Uri Kramer 

et al. [9] 
IVIG 

Alteration of IgG - 

specific receptors 

(FcgR) expression and 

function of complement 

- mediated cell damage 

Over 3 to 5 days, 

1 to 2g/kg was 

divided. 

Transfusion - 

related to acute 

lung injury, renal 

dysfunction with 

concentrated 

solutions 

With cryptogenic and 

autoimmune etiologies of 

RSE/SRS, 

immunomodulatory 

therapies may be 

considered in patients. 

Class IV 

D. Caputo et 

al. [10] 
Prednisone 

Inhibition of 

immunosuppressive 

action 

60 mg daily 

Adrenal 

suppression, 

altered immune 

function, and 

glucose 

intolerance 

- Class IV 

Tomohiro 

Yamazoe et 

al. [11] 

Vagus nerve 

stimulation 

Elevation of GABA 

levels in the brainstem 

Surgical 

implantation 

Surgical infection 

and Hoarseness 
- Class IV 

Roberto H. 

Caraballo et 

al. [12] 

Plasmapheresis 
Immune factors and 

removal of circulating 

5 exchanges over 

5 days 
- - Class IV 

Hae W. Shin 

et al. [13] 

Electroconvulsive 

therapy 

Development of seizure 

threshold and 

neurotransmission of 

GABA 

Variable 

protocols 

After treatment, 

seizures and non - 

convulsive SE 

may be induced. 

Patients with 

cardiovascular conditions 

require EEG monitoring. 

Class IV 

Kristin 

Guilliams et 

al. [14] 

Hypothermia 

Decreased K+ 

conductance and Na+ 

exchange 

32–35⸰C x 24h 

Rewarming ≤0.5 

◦C/ h 

Coagulation 

disorders and 

electrolyte 

disturbances 

Requires EEG monitoring Class IV 

Raquel Farias 

- Moeller et 

al. [15] 

Ketogenic diet 

Stabilization of 

neuronal membrane, 

decrease in glycolysis, 

and increase in 

4: 1 ratio (fat to 

carbohydrates 

and proteins) 

Metabolic acidosis 

and 

hyperlipidemia 

Contraindicated in 

pyruvate carboxylase 

deficiency 

Class IV 
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polyunsaturated fatty 

acids 

Michael 

Barberio et 

al. [16] 

Pentobarbital 
Inhibition of NMDA 

receptors, 

Breakthrough 

SE: 5 mg/kg 

bolus 

- 
Drug accumulation with 

prolonged use 
Class IV 

 

EEG might provide a diagnostic clue in patients having 

seizures. Although later EEG can be nonspecifically 

abnormal, children with AHS usually have Rhythmic High - 

Amplitude Delta With Superimposed polyspikes (RHADS) 

on EEG performed early in the disease course.  

 

Prevalence 

Approximately, 151, 000 people were affected by AHS. The 

commonest type is the infantile form with its onset usually 

before 2 years of age but it can range between 3 months to 8 

years. It exhibits recurrent vomiting, failure to thrive, 

hypotonia, and developmental delay, typically following a 

short period of normal development. Age at onset is 

influenced, in part, by specific mutations within the 

polymerase - g gene, other genes, environmental factors like 

intercurrent viral infections, and certain medications like 

valproic acid. The predominance of reports with POLG - 

proven Alpers–Huttenlocher syndrome strongly suggests that 

the majority of patients presenting with seizures have 

predominant occipital lobe discharges. The most common 

POLG variants are shown in Table 3.  

 

Table 3: POLG Pathogenic Variants 
Reference Prevalence POLG pathogenic variant 

Hakonen et al. [17], Nurminen et al. [18] 0.016% (likely European) p. Gly848Ser 

Craig et al. [19] 0% (Italian) 

p. Ala467Thr 
Van Goethem et al. [20] 0.6% (Belgian) 

Horvath et al. [21] 0.17% - 0.69% (European) 

Craig et al. [19] 0.69% (United Kingdom) 

Ferrari et al. [22], Scuderi et al. [23] 1% (Italian) p. [Thr251Ile; Pro587Leu] 

Craig et al. [19] 0% (Italian) 
p. Trp748Ser 

Hakonen et al. [24] 0.8% (Finnish) 

 

The most common POLG mutation named p. Ala467Thr also 

exhibits considerable phenotypic heterogeneity. The clinical, 

neuropathological, and mitochondrial genetic features in 

unrelated patients with homozygous p. Ala 467Thr mutations 

considered the mechanisms by which homozygous p. 

Ala467Thr mutations gave rise to such diverse phenotypes.  

 

Palliative care/hospice care strategies for children 

Involvement of palliative care/hospice care services is 

essential. Earlier, in the course of the disorder, rehabilitation 

medicine and GI and respiratory services are important for the 

care and treatment of GI tubes, ventilator support, and 

therapies. However, a global perspective of care to maximize 

quality of life should involve palliative care early in the 

course of the disorder. “Quality of life” varies between ethnic, 

religious, personal, and community standards, and is thus 

very subjective. Open discussion concerning the issues and 

feelings of the family needs to be addressed by the caring 

“team”, together with the family, and the palliative/hospice 

team [25]. Palliative epilepsy surgery can improve outcomes 

beyond what is captured with available surgical outcome 

measures, such as QOL in patients undergoing palliative 

hemispherectomy. Some palliative surgical procedures also 

have a diagnostic utility that may lead to more definitive 

surgery later [26]. With various mechanisms of supervision, the 

palliative care team signposts families to comprehensive 

bereavement care [27].  

 

5. Conclusion 
 

In conclusion, POLG mutations have a high prevalence and 

are hence a potentially important cause of severe intractable 

epilepsy. POLG - related disorders are considered an 

overlapping spectrum of diseases, presenting from early 

childhood to late adulthood. Since the molecular, clinical, and 

biochemical elucidation of Alpers - Huttenlocher syndrome 

more than a decade ago, an enlarging body of information has 

described the genetic and environmental elements of Alpers - 

Huttenlocher syndrome. Current clinical practice is 

challenged by the heterogeneous etiologies and multiple 

factors involved in the progression from SE to RSE and 

SRSE. Whenever possible, early and ongoing palliative care 

helps in building trust with the medical team and partnering 

with the family to support their goals.  
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