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ABSTRACT: Pompe disease is a hereditary, uncommon (one in every 40,000 births) and frequently deadly 

ailment that affects the heart and skeletal muscles. Mutations in a gene that produces an enzyme called acid 

alpha-glucosidase cause it (GAA). This article is meant to raise awareness among Pompe disease patients. We 

also talk about new future treatments on the market for the treatment of Pompe illness. 
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 INTRODUCTION: Glycogen storage disorder type II (or) Acid Maltase Deficiency or Pompe disease is a 

monogenic autosomal recessive illness characterised by a lack of lysosomal alpha glycosidase and mutations 

in the GAA gene on chromosome 17, which is primarily found in the cardiac and skeletal muscles [1,6]. The 

glycogen-degrading enzyme acid alpha Glycosidase, which is normally found in Lysosomes but is lacking in 

Pompe disease, was identified by Belgian biochemist Henn-Grey Hers in 1963[2]. The two kinds of Pompe 

disease are infantile onset Pompe disease (IOPD) and late onset Pompe disease (LOPD) [1]. Hypotonia, 

feeding problems, muscle weakness, limited weight gain, and respiratory problems are all signs of IOPD in 

the first month of life. After 12 months, symptoms such as increased muscle weakness (trunk and lower limbs) 

appear, and cardiac involvement includes rhythm problems such as Wolf Parkinson-white syndrome, ECG 

abnormalities, and ascending aorta dilatation. Respiratory issues are the leading cause of death in people with 

LOPD [3][7]. Pompe disease is a single disease continuum that can afflict anyone at any age and exhibits 

phenotypic heterogeneity, as well as varying rates of progression and organ involvement which can be 
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confirmed by a genetic profile diagnosis whereas measuring urine tetra saccharide G1C4 acts as Additional 

evidence. [5, 9]. Pompe disease is the first known lysosomal storage disease at this time. Enzyme replacement 

therapy [ERT] with recombinant human GAA is the only treatment for pompe disease [4]. It was first tested 

in 1973 and is now approved in Europe and the United States at a dose of 20mg/kg delivered biweekly through 

IV infusion. High resolution light microscopy [HRLM] and computer assisted Histomorphometry have been 

established to analyse patient samples [8]. 

AWARENESS ON POMPE: Pompe disease, like many other rare diseases, is severely underdiagnosed or 

misdiagnosed, and it is frequently misunderstood. The condition, which can mirror other disorders, is 

unfamiliar to most physicians and other healthcare workers. As a result, many patients may go for years 

without learning what is causing their symptoms. A patient's treatment might begin as soon as he or she 

receives a diagnosis. This can aid in the maintenance or enhancement of their quality of life. Greater public 

awareness tends to lead to more research funding, which could lead to new and better treatments, and possibly 

a cure [10]. 

LIFE EXPECTANCY: 

 The type of Pompe disease a patient has, the severity of symptoms, and how well they are managed all 

influence the patient's life expectancy. 

Typical infantile onset the most severe type of the condition, Pompe disease, manifests symptoms within a 

few months of birth. Affected babies generally die of cardiac disease within their first year of life if they are 

not treated [23]. 

 The disease is less severe in the non-classical infantile-onset variant. It manifests in the first year of life and 

progresses more slowly, but patients frequently develop heart disease and breathing issues, which can be fatal 

if not treated promptly [22]. 

Pompe disease with a late onset can happen at any age. The acid alpha-glucosidase enzyme is found in higher 

concentrations in patients with this type of disease than in people with more severe types of the disease [31]. 

Patients with late-onset illness may also experience muscle weakness and respiratory difficulties [21]. If the 

disease strikes in childhood, they can live to be 30 years old, and if it strikes in maturity, they can live to be 

50 years old. In general, the later the onset of the disease, the slower the progression of the disease and the 

longer the life expectancy [11,25]. 

COMPLICATIONS:  

 INFANTILE ONSET: 

 GAA activity is essentially complete or partial in infants with Pompe illness [17]. Eating disorders, low 

weight gain, delayed motor milestones, and respiratory issues with superimposed lung infections are all 

symptoms that appear in the first few months of life [14]. Hypertrophic cardiomyopathy, cardiorespiratory 

failure, and generalised severe muscle weakness with floppy new born syndrome characterise this classic type, 
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which appears shortly after birth [18,20]. If undetected and mistreated, newborns usually do not survive 

beyond their first year of life [15]. 

 LATE ONSET: 

The non-classical or late-onset variant of Pompe disease is milder than the classical version. Its symptoms 

might appear at any time after the age of one year [16]. Involvement of the cardiac system is extremely 

uncommon, while signs of skeletal muscle involvement are common [24]. Myopathy and respiratory issues 

progress slowly, resulting in varied degrees of disability and a reduction in average life expectancy. Many of 

the patients require the use of a wheelchair or respiratory support [12,19] . 

PROGNOSIS: 

A thorough clinical evaluation, a complete patient and family history, and a number of tests are used to 

diagnose Pompe illness [27]. Blood can be drawn from people suspected of having Pompe disease, and the 

function and activity of the acid alpha glucosidase enzyme in white blood cells (leukocytes) can be determined 

[28]. When a leukocyte or blood spot assay is used to make a diagnosis of Pompe disease, it must be verified 

via molecular genetic testing (DNA analysis) or another enzyme assay [26]. Sleep studies, breathing tests to 

measure lung capacity, and electromyography, a test to measure muscle activity, are some of the other 

procedures that may be used to diagnose or assess symptoms linked with Pompe disease [29]. Chest x-rays, 

electrocardiograms, and echocardiograms are some of the techniques used to evaluate the heart. Pre-

implantation genetic diagnostics (testing an embryo to see if it shares the parents' genetic problems) may also 

be a possibility [13,30]. 

COMMORBIDITIES:  

 INFANTILE ONSET 

Hepatomegaly, significant cardiomegaly, weakness, and hypotonia are all symptoms of the juvenile phase of 

Pompe disease. Comorbidities associated with musculoskeletal problems, such as inflexible spine syndrome, 

limb-girdle weakness, and exercise intolerance, might occur in the non-classic form [32]. They may also 

exhibit gastrointestinal symptoms such as difficulties swallowing and feeding, as well as a lack of weight gain 

[25]. 

 LATE ONSET 

LOPD, or late-onset Pompe disease, is a multisystem condition. Patients have gradual muscle weakening and 

respiratory insufficiency, which results in early impairment, assisted ventilation, and death [33]. Exercise 

intolerance, myalgia, and postural weakness, such as difficulties walking, running, climbing stairs, or standing 

up from the floor, may also be observed in patient [34]. 
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SURVILLENCE WITH POMPE: 

The international Pompe community has declared April 15 to be International Pompe Day every year! The 

purpose of International Pompe Disease Awareness Day is to raise international awareness of the disease [36]. 

 PREVENTING/AVOIDING CONTAGIOUS ILLNESS: 

All immunizations should be kept up to date, according to the standards. Because of the increased risk of 

problems in Pompe patients due to decreased respiratory function, the flu and pneumonia vaccines are 

specifically mentioned. Coughs, colds, and fevers should also be treated aggressively because of the increased 

risk of complications. While people with Pompe disease are just as susceptible to colds, flus, and other 

illnesses as the general public, the more serious problems that might occur make it necessary for those with 

Pompe disease and their families to take extra care in order to keep as healthy as possible [36,37]. 

 DIET PLAN 

In terms of diet, all of the published guidelines agree that "excellent nutrition" is critical. But what precisely 

does that imply? Some experts advocate for a high-protein, low-carbohydrate diet, while others advise patients 

to have a well-balanced diet [38]. All agree, however, that good nutrition is critical for those with Pompe 

disease to stay as healthy as possible. This holds true for the broader public, as it does for many other things. 

As with any diet, it's crucial to discuss any specific diets you want to try or that you want your child to try 

with your medical specialists and obtain their opinion [39]. 

 PHYSICAL THERAPY/EXERCISE: 

All of the published guidelines also suggest that people with Pompe work with a physical therapist who is 

experienced with the disease to develop an activity plan that is right for them [40]. For some, this may entail 

walking for a prescribed length/distance, for others, strength/resistance training, and for still others, passive 

stretching and passive movement with the assistance of a physical therapist [41]. It's also important to 

remember that it's fine to be inventive! What works for one individual with Pompe may or may not work for 

another. As a result, it is critical for members of the Pompe community to avoid comparing themselves to 

others. Instead, everyone should work with a physical therapist to discover a solution that works for them 

[34]. 
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DEVELOPMENTS IN THE TREATMENT OF POMPE DISEASE: 

The available treatment options for the pompe disease are: 

 ENZYME REPLACEMENT THERAPY:  

The only treatment currently available is "enzyme replacement therapy," which tries to refill the GAA 

deficit through an intravenous infusion of industrially produced "rhGAA" (recombinant human GAA) 

[42]. 

The first medication for Pompe disease was authorised by the FDA in 2006. It consists of regular IV 

infusions of alglucosidase alfa, a man-made enzyme. [43] When you have Pompe disease, the 

medicine replaces an enzyme in your body that isn't working properly. Enzyme replacement therapy 

(ERT) is presently the sole treatment for the illness that has been approved. More studies are needed 

to prove that enzyme replacement treatment is successful [44]. 

 GENE THERAPY:  

Gene therapy is still a promising option, and research on it is progressing. In Pompe disease, gene 

therapy aims to enhance respiratory capacity by restoring acid alpha-glucosidase (GAA) synthesis and 

activity in key tissues such as the diaphragm. Other gene therapy attempts aim to restore the body's 

ability to make acid alpha-glucosidase (GAA) by inserting a 'normal' GAA gene copy into the patient's 

liver cells (through intravenous injection) or bone marrow stem cells (removed out of the body, 

modified outside the body, and reintroduced) (HSCGT; hematopoietic stem cell gene therapy) [45]. 

Modalities of gene therapy In vivo gene therapy involves injecting a gene delivery vector (viral or 

nonviral) directly into the receiver of the gene transfer. The majority of the experience in Pompe 

disease has come via AAV vector-mediated gene transfer. AAV vectors have been injected directly 

into the bloodstream to target muscle, the liver, or numerous tissues, or intracerebroventricularly to 

target the central nervous system [46]. 

 SUPPORTIVE THERAPY: 

Symptomatic and supportive treatment for Pompe disease is also available. Because most patients 

have some degree of respiratory impairment and/or respiratory failure, breathing support may be 

required. Strengthening respiratory muscles with physical therapy may be beneficial. During the night 

and/or during sections of the day, especially during respiratory tract infections, some patients may 

require mechanical ventilation, which can be provided via non-invasive or invasive methods [47]. 
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Because Pompe illness weakens the muscles that allow you to chew and swallow, you may need to 

take extra precautions to ensure proper nutrition and weight gain. To reduce the risk of aspiration, 

certain individuals may require specific, high-calorie diets and the learning of skills to adjust the size 

and texture of food [40]. A feeding tube inserted via the nose, down the oesophagus, and put directly 

into the stomach of some children through a small surgical hole in the abdominal wall [39]. 

upcoming influx of new therapies into the pompe disease: 

 Gene therapies will be the future of the Pompe disease market because of long-term efficacy. 

 This gene therapy has long-term efficacy and eliminates the need for a regular dosing schedule, 

which will have a significant influence on the lives of people with Pompe disease.  

 The FDA approved Avalglucosidase alfa-ngpt (Nexviazyme) in 2021 to treat patients one year 

of age and older with late-onset Pompe disease. 

 There is presently only one medication available in the Pompe disease market: Sanofi 

Genzyme's Myozyme (agalsidase beta), which is available in both Germany and Japan and is 

sold in the United States under the brand name Lumizyme. 

 For patients who had stabilised on Myozyme, a combination of ERT with Clenbuterol or 

Albuterol (Salbutamol or Ventolin in the UK) has shown modest benefit (alglucosidase alpha). 

 Stopping skeletal and respiratory muscle glycogen production and subsequent buildup by 

blocking the gene GYS1 through substrate reduction treatment, or SRT, is a novel strategy to 

treating Pompe disease. 

 The Muscular Dystrophy Association is now arranging the Pompe Disease Patient-Focused 

Drug Development Meeting, which will allow patients and their families to share their personal 

experiences with stakeholders. 

 Artificially stimulating lysosomal exocytosis is still in early, pre-clinical stages of 

development, meaning this potential treatment approach has not been tested in humans. But 

ongoing research into this new approach could lead to a new way of treating Pompe disease. 

 Chaperone therapy for Pompe illness is now in clinical trials and tries to restore function to the 

faulty GAA enzyme [48]. 
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CONCLUSION:  

The awareness and development elements of Pompe illness offer society the knowledge needed to 

live a healthy existence. The celebration of International Pome Day provides information on life 

expectancy, scope, and other factors. For pompe disease, ERT is a widely utilised treatment. 

However, scientists have devised a novel approach that may improve the efficacy of enzyme 

replacement therapy in the treatment of Pompe illness. Several gene treatments are now in Phase 

I/II testing and are likely to hit the market in the next decade in the United States. 
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