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Summary

Ataxia-telangiectasia (A-T) is a rare autosomal recessive disorder caused by mutations in the ATM

gene, resulting in faulty repair of breakages in double-stranded DNA. The clinical phenotype is
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complex, and is characterized by neurologic abnormalities, immunodeficiencies, susceptibility to

malignancies, recurrent sinopulmonary infections, and cutaneous abnormalities. Lung disease is

common in patients with A-T and often progresses with age and neurological decline. Diseases of

the respiratory system cause significant morbidity and are a frequent cause of death in the A-T

population. Lung disease in this population is thought to exhibit features of one or more of the

following phenotypes: recurrent sinopulmonary infections with bronchiectasis, interstitial lung

disease, and lung disease associated with neurological abnormalities. Here, we review available

evidence and present expert opinion on the diagnosis, evaluation, and management of lung disease

in A-T, as discussed in a recent multidisciplinary workshop. Although more data are emerging on

this unique population, many recommendations are made based on similarities to other more well-

studied diseases. Gaps in current knowledge and areas for future research in the field of

pulmonary disease in A-T are also outlined.

Background

Ataxia-telangiectasia (A-T) is an autosomal recessive disorder caused by mutations in the

gene ATM, which encodes a serine/threonine kinase responsible for the cellular response to

double stranded DNA breaks (4; 53). The clinical features of A-T include neurologic

abnormalities (cerebellar ataxia, dysarthria, drooling, ocular apraxia and choreoathetosis),

immunodeficiency (antibody deficiency and lymphopenia), recurrent sinopulmonary

infections, susceptibility to malignancies (especially leukemia and lymphoma), and

cutaneous abnormalities (telangiectasia and progeric changes in the hair and skin). A-T is a

heterogeneous disorder, however, and not all people with A-T exhibit the same constellation

of features. In addition, whereas some features are progressive (ataxia, oculomotor apraxia),

others are often static (immunodeficiency) or variable in their appearance (cancer) (22; 49).

Estimates place the incidence of A-T between 1 to 2.5 per 100,000 (63). Lung disease is

common in patients with A-T and often progresses with age and neurological decline. (11).

Diseases of the respiratory system cause significant morbidity and are a frequent factor or

cause of death in the A-T population (11; 13; 24).

A multidisciplinary workshop on “Pulmonary Disease in Ataxia-Telangiectasia” was held in

Baltimore, MD on April 23-24, 2009 to review available data, discuss diagnostic and

management strategies and propose topics for future research. The discussions generated at

this meeting provided the impetus for this paper. This document is not intended as a set of

evidence-based guidelines or consensus panel recommendations, given that the data are

simply too sparse to attempt such statements. Rather, this document should be considered a

reflection of current approaches to A-T care. These approaches generally reflect best

available evidence in A-T, or when data are unavailable, are drawn from approaches used in

other more common disorders that share features with A-T lung disease. Many topics for

future investigations are suggested and discussed as well. Research to address the

unanswered questions about lung disease in A-T will help establish more evidence-based

care in the future.
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Mechanisms and Features of Lung Disease in A-T

Pathophysiology of lung disease in A-T

The mechanisms that underlie the particular susceptibility of people with A-T to develop

lung disease are thought to be related to a constellation of factors. In A-T, abnormal injury

repair, premature aging, systemic inflammation and oxidative stress are believed to

contribute to the pathophysiology of lung disease (61). Several of these mechanisms

contribute to disease progression in pulmonary disorders such as emphysema and pulmonary

fibrosis (2; 39), and are thus thought to play a role in A-T. Clinical factors that contribute to

lung disease in A-T include susceptibility to infections, abnormal immune response,

recurrent aspiration, and impaired clearance of respiratory tract secretions. Clarifying the

impact of cellular and clinical factors on lung disease and its progression may help with

discovery and development of therapeutic interventions. The identification of strategies that

limit progression and development of pulmonary disease may also improve quality of life

(QOL) and increase life expectancy until a cure for the disease becomes available.

Lung disease phenotypes in A-T

Three major types of lung disease are generally recognized in A-T patients: recurrent

sinopulmonary infections and bronchiectasis, interstitial lung disease (ILD)/pulmonary

fibrosis, and lung disease associated with neuromuscular deficits resulting in bulbar and

spinal system impairment (11; 42; 57; 73). In A-T, the clinical picture is often a mixture of

two or more of these phenotypes. Nonetheless, for the purposes of this discussion, we will

focus on each as a separate entity. Because data are limited on lung disease in A-T, parallels

are often drawn to other more well-characterized forms of chronic lung disease when

formulating general diagnostic and management approaches (Table 1). Although the three

types of lung disease discussed here are thought to be directly related to the pathophysiology

of A-T, having A-T does not preclude children and adults from having other respiratory

conditions, not necessarily related to their underlying diagnosis. Asthma is common in the

general population and reversible small airways obstruction has been demonstrated in a

cohort of A-T patients from Israel (6).

Recurrent sinopulmonary disease and bronchiectasis

Summary of current knowledge—Recurrent sinopulmonary disease was one of three

cardinal features noted in the first descriptions of A-T by Boder and Sedgwick (9; 10).

Recurrent lower airway infections are common in A-T and can be associated with the

development of bronchiectasis (52; 57) (Figure 1). In a population of A-T patients in Iran,

54% had a history of pneumonia while 64% had a history of recurrent upper respiratory

infections (52). A chart review of 100 consecutive A-T patients in the United States revealed

that 38% of those over 20 years of age had a history of recurrent lower respiratory tract

infections (57). In a report from France, 7 of 15 A-T patients had bronchiectasis by imaging

studies (11). Another study from Japan found that four A-T patients who died of respiratory

failure with a tissue diagnosis of bronchiolitis obliterans had pulmonary infections with

mycoplasma pneumonia, cytomegalovirus pneumonia and Pseudomonas aeruginosa (37).
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Although sinopulmonary infections and bronchiectasis have been commonly reported in

patients with A-T, little has been published regarding the organisms that cause these

pulmonary infections. The incidence of chronic bacterial colonization in individuals with A-

T is also unknown. Bacterial colonization with organisms including non-typeable

Haemophilus influenza, Streptococcus pneumonia and Moraxhella caterrhalis have been

reported in non A-T patients with bronchiectasis and persistent bacterial bronchitis (18)

while colonization with Pseudomonas aeruginosa is commonly associated with

bronchiectasis in cystic fibrosis (CF) and primary ciliary dyskinesia (PCD) (31; 56). Upper

airway infections including chronic sinusitis are common in patients with A-T but as with

other primary immune deficiency conditions, sinusitis is often refractory to conventional

therapies (14).

Selective IgA deficiency, hypogammaglobulinemia, deficiency of antibody production

particularly to polysaccharide antigens, IgG subclass deficiency, and T cell lymphopenia and

dysfunction are present to varying degrees in people with A-T (13) and likely contribute to

the increase in lower airway infections found in this population. In a study by Novak-

Wegrzyn and colleagues, IgG4 deficiency was found in 65%, IgA deficiency in 63%, IgG2

deficiency in 48%, IgE deficiency in 23%, and IgG deficiency in 18% of patients with A-T

(57). The majority of patients were also lymphopenic (71%), with leukopenia present in

37%. Interestingly, despite low CD4 T lymphocytic counts in many patients, infections with

pneumocystis and severe varicella infections were found to be rare (57). In addition to

immune defects, a chronically heightened inflammatory state, poor pulmonary clearance,

and recurrent aspiration may also contribute to recurrent and chronic lung infections in A-T

(42).

Current approaches based on best available evidence—Symptoms of lower

respiratory tract infections include chronic or intermittent wet cough and chest congestion,

though some people with A-T appear asymptomatic because of a diminished ability to

cough. Since little has been published regarding pulmonary organisms in A-T, antibiotic

treatment of upper and lower airway infections is often based on common organisms found

in patients with other disorders associated with recurrent sinopulmonary disease and

bronchiectasis. Identification of specific organisms from sputum, throat or bronchoalveolar

lavage (BAL) should be pursued in guiding treatment of A-T patients with an inadequate or

poor response to therapy. This approach mirrors paradigms used in CF, PCD and chronic

obstructive pulmonary disease (COPD) (27; 30; 58). During acute and chronic infections,

chest clearance techniques may help augment clearance of bronchial secretions.

Gaps in knowledge and future directions—Future research should address the

identification of common organisms associated with sinopulmonary infections in A-T and

the incidence of bacterial airway colonization in these patients. Studies should be done to

determine if aggressive antimicrobial treatment can improve pulmonary outcomes. The role

for long term prophylactic antibiotic should be examined in those patients with recurrent

pulmonary exacerbations or bronchiectasis with and without proven bacterial colonization.

The utility of inhaled antibiotics in A-T patients with chronic airway colonization is unclear

and should also be studied. Although inhaled antibiotics are commonly used in CF patients
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with bacterial colonization (30), it is not known if the risk of antibiotic resistance outweighs

their potential beneficial effect.

Given that elevated serum levels of IL-8 are relatively common in people with A-T (47), the

role of macrolide antibiotics and anti-inflammatory agents, with regard to their anti IL-8

effects (5; 32; 44) should be examined in this population. Chronic administration of

macrolides have also been shown to slow decline in lung function in patients with CF and

diffuse panbronchiolitis and should be studied in A-T patients with chronic sinopulmonary

disease and bronchiectasis (25; 30; 41).

ILD/Pulmonary Fibrosis

Summary of current knowledge—ILD has been described in individuals with A-T

(73), although the exact incidence is unknown. A study in non-A-T adult patients with

symptomatic IgG deficiency reported an ILD prevalence of 19.6% (66). In A-T patients,

Schroeder and colleagues have published the most complete description of ILD to date.

They retrospectively reviewed 437 charts of patients with A-T and found 25 patients

diagnosed with ILD, with a mean onset of 17.5 years (73). Non-productive cough, dyspnea,

and fever were the most common symptoms preceding the radiographic appearance of

interstitial infiltrates. Radiographic findings in A-T patients with ILD were varied but

generally included bilateral interstitial changes with interlobular opacities on chest

radiograph and septal thickening on chest CT (73). Schroeder and colleagues presented data

suggesting that steroids may enhance survival in A-T patients with ILD. Although

observational and based on small numbers, these are the only data published on treatment of

ILD in individuals with A-T.

The histological pattern described by Schroeder and colleagues in 13 A-T patients with ILD

included lung fibrosis and chronic inflammation with lymphocytic or lymphohistiocytic

cells, and all specimens demonstrated “atypical epithelial and interstitial cells with large

hyperchromatic and pleiomorphic nuclei.” (73). This constellation of histological findings

was believed to be unique to A-T since it did not fit any previous classification of ILD

(Figure 2). Interestingly, nuclear changes such as these have been reported in other organs of

patients with A-T (36).

Individuals with A-T are at increased risk for the development of malignancies (49).

Pulmonary parenchymal involvement secondary to lymphoma (15; 82) has been reported

among children and young adults with A-T, and may mimic ILD clinically and

radiographically. Chemotherapy for the treatment of a malignancy is also a known risk

factor for the development of pulmonary fibrosis in people with A-T (20) (Figure 3). The

risk of rapid pulmonary decline following the use of chemotherapeutic agents is well-

described in A-T, and may be due to an underlying defect in injury repair (20; 70; 71). Of

note, none of the patients in Schroeder's study were reported as having been exposed to

chemotherapy (73), suggesting that their cases might represent a different type of ILD from

that associated with cytotoxic medications.

Current approaches based on best available evidence—ILD should be considered

in patients with clinical symptoms of chronic cough, tachypnea, dyspnea on exertion,

McGrath-Morrow et al. Page 5

Pediatr Pulmonol. Author manuscript; available in PMC 2014 September 02.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript



hypoxemia, and crackles, in the absence of detectable viral or bacterial infections.

Restrictive lung disease has been reported in patients with A-T (11; 46), and may suggest

the presence of an interstitial process. However, decreased forced vital capacity (FVC) by

spirometry may be due to abnormalities in respiratory muscle coordination or scoliosis.

Helium dilution measurements can help discriminate between true restriction and an

inability to expire to residual volume (RV) (46). While a lung biopsy may be obtained to

confirm the diagnosis of ILD in patients with A-T, the diagnostic benefits of such a

procedure should be weighed against the risks associated with anesthesia and surgery. A

trial of steroid therapy may be considered, although optimal time for initiation, dosing and

length of therapy are not known. Pulmonary involvement of an oncologic process should be

considered in patients with diffuse infiltrates and an ILD-like clinical picture.

Gaps in knowledge and future directions—Studies are needed to further characterize

the unique forms and risk factors of ILD in A-T. Further assessment of steroid

responsiveness and determination of optimal dosing regimens including strategies for

tapering and cessation of therapy are needed. Hydroxychloroquine and immunomodulatory

doses of gammaglobulin have been shown to be beneficial in non-A-T ILD (51; 62; 72), and

warrant further evaluation in A-T associated ILD. Early identification of ILD is likely to

improve outcomes. Serum levels of KL-6 and surfactant proteins A and D have been shown

to be useful as biomarkers in other forms of ILD (1; 40; 59) and may help identify

presymptomatic A-T patients who have or are at risk for developing ILD. In patients with

malignancies, affecting between 10-30% of individuals with A-T (49; 76), further study is

needed regarding the least pulmonary toxic regimens for treating these patients.

Lung disease associated with neuromuscular and bulbar abnormalities

Summary of current knowledge—Some aspects of lung disease seen in A-T may be

attributable to progressive neurologic decline. Impairment in bulbar muscle function can

lead to swallowing dysfunction and chronic aspiration, which can cause and/or exacerbate

lung disease (42). In A-T, dysphagic problems commonly emerge in the second decade of

life (23; 42). Abnormal respiratory muscle function from neurologic decline can lead to

decreased tidal volumes and ineffective cough (46). From this standpoint, A-T patients may

be approached in much the same way as those with other diseases causing neuromuscular

impairment such as Duchene's Muscular Dystrophy (DMD) and Spinal Muscular Atrophy

(SMA). Unlike individuals with these disorders, however, patients with A-T often become

wheelchair-bound due to severe ataxia rather than primary muscle weakness. Lack of

conditioning in patients with A-T who are wheelchair-bound may contribute to deterioration

in lung function. Clinical indicators of lung disease due to impairment of upper airway and

respiratory muscle systems may include chronic cough and prolonged or difficult recovery

from respiratory illnesses. Cough or congestion with meals may suggest dysfunctional

swallow and aspiration. Poor weight gain may be an indicator of excessive caloric

expenditure due to increased work of breathing or difficulty taking in adequate calories.

Current approaches based on best available evidence—Measures to improve

pulmonary clearance and prevent atelectasis may be beneficial in A-T patients, especially

those with more advanced neurologic decline. Such interventions may include the use of
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chest physiotherapy, flutter valve therapy, and cough assist devices. As in other

neuromuscular disease disorders, regimens may be increased during episodes of acute illness

(28). Evaluation of maximum inspiratory and expiratory pressures (MIP and MEP,

respectively) are well-established markers of respiratory muscle strength (68).

Measurements of MIP and MEP in A-T patients should be considered in deciding when to

initiate aggressive pulmonary toilet measures or non-invasive ventilation (38; 75). Dietary

changes or gastrostomy tube (GT) placement should be considered in patients at risk for

pulmonary aspiration due to bulbar dysfunction. In A-T patients with severe bulbar

dysfunction and gastroesophageal reflux refractory to medical therapy, fundoplication may

be indicated in addition to gastrostomy.

Gaps in knowledge and future directions—Future research should address

techniques to assess lung-related neuromuscular weakness in A-T patients, as well as the

optimal time to institute regular pulmonary clearance measures, and how these regimens

should be designed. The use of devices to increase expiratory muscle strength and improve

swallowing has been shown to be useful in Parkinson disease (64; 69) and should be studied

in patients with A-T. Non-invasive ventilation (NIV) has been shown to increase long term

survival in patients with DMD who develop chronic respiratory failure (28; 45). As chronic

and acute respiratory failure have been reported in patients with A-T (37; 81), the use of

NIV in such situations merits further investigations.

Evaluation of Lung Disease in A-T

Clinical Assessment

Summary of current knowledge—Lung disease is a major cause of morbidity and

mortality in this population, and that risk increases with advancing age. Assessment of

respiratory symptoms may be difficult in patients with A-T, so close attention to subtle signs

and symptoms of pulmonary limitation is needed, since they may indicate early signs of

respiratory deterioration. Due to progressive ataxia, many patients are wheelchair-bound by

12 years of age and physical activity is limited. Children and adults with A-T therefore, may

not have a history of dyspnea on exertion, even in the face of significant pulmonary

limitation. Disease severity during an acute respiratory illness may be underestimated due to

a weak or ineffective cough.

Current approaches based on best available evidence—The natural course of

pulmonary function decline is unknown in A-T. It is currently recommended that the

pulmonary status of children with A-T should be evaluated by two years of age, and at least

annually thereafter. Patients should undergo a complete pulmonary evaluation with

emphasis on a history of dyspnea with or without exertion, prolonged respiratory symptoms

after an acute respiratory illness and clinical symptoms of chronic cough or chest and nasal

congestion. Because recurrent lower respiratory tract infections during childhood, even

among otherwise healthy children, have been associated with a more rapid decline in FEV1

(79), timely identification and treatment of respiratory infections may help preserve lung

function in children with A-T. As with any childhood lung disease, environmental exposure

to cigarette smoke, air pollution, and other potential respiratory irritants should be avoided
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since these exposures can exacerbate respiratory symptoms and have been linked to

decreased lung function in adulthood (16; 17).

Gaps in knowledge and future directions—Longitudinal studies of the nature and

course of lung disease in A-T will be crucial for the development of more effective means of

assessing and treating these patients. Standardized assessment tools and more formal

management guidelines are needed to assure high quality, evidence-based care for patients

with A-T.

Pulmonary Function Testing

Summary of current knowledge—Standard spirometry may be used in the evaluation

of children and adolescents with A-T (46). The reproducibility of testing is increased by

stabilizing the patient's head and holding the cheeks while the patient performs the forced

expiratory maneuver (Figure 4). Inability to expire fully to RV may result in a decreased

FVC and the appearance of restrictive lung disease. Static lung volumes can be useful to

confirm the presence of restriction. However, as many patients are dependent on

wheelchairs and may be unable to perform the required respiratory maneuvers, body

plethysmography is often not a practical option. If available, helium dilution provides an

effort-independent alternative for measuring lung volumes.

Current approaches based on best available evidence—Regular assessment of

lung function in children who are old enough to complete the maneuver can provide

valuable information about subtle progression of lung disease, even in the absence of

clinical symptoms. Establishing baseline spirometry values at an early age can allow for

longitudinal assessment and early interventions. To assess the degree of lung decline with

age and to assess risk during respiratory illnesses and operative procedures, yearly

spirometry should be performed on all able patients with A-T. Reversible small airways

obstruction has been reported in children with A-T (6) and therefore, bronchodilator

response should be assessed, particularly if an obstructive pattern is seen on baseline flow-

volume loops. Although the incidence of obstructive lung disease is not known in the A-T

population, patients with evidence of small airways obstruction and bronchodilator

reversibility may benefit from inhaled steroids and β-agonist therapy (6).

Gaps in knowledge and future directions—Peak cough flow may have a role in the

evaluation of the patient's ability to clear and protect the airway, especially in those patients

with an observed or reported weak cough (8). A number of well-studied, effort-independent

tests of pulmonary function are also available for use in young children (7), and may be

useful in identifying early lung dysfunction in children with A-T unable to perform

spirometry. The ability to recognize children who are at risk for poor respiratory outcomes,

and to have a better understanding of pulmonary decline with age, may allow for earlier and

more aggressive interventions.

Imaging Studies

Summary of current knowledge—Due to the heightened sensitivity to ionizing

radiation in patients with A-T (65), radiographic studies are often avoided. Nonetheless, the
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risk of developing cancer has not been clearly linked to exposure to diagnostic imaging in

A-T. Although the need to minimize radiation exposure in patients with A-T should be

recognized, not all X-ray studies require a high dose of radiation. Chest radiographs use very

little radiation, typically 0.02 mSv for frontal and lateral views in a five-year old child. This

dose can be reduced by two-thirds by obtaining only the frontal view, which, in most

situations is an appropriate first imaging study. The dose for a frontal view is approximately

the amount of background radiation received from natural sources in the United States every

two days (12) .

CT scanning provides excellent evaluation of the lungs, but the radiation dose is often 100

times that of chest radiographs. The dose can be reduced by over 70% using an interval

technique that images 1mm of every 10mm of lung (60). This technique (high resolution

CT) is the method of choice for imaging ILD and can provide an overall evaluation of the

lungs. Because radiation dose is directly proportional to the amount of the body that is

imaged, limiting CT scanning to a specific area of concern further reduces dose. Magnetic

resonance imaging (MRI) does not provide the same lung detail as CT imaging, but can be

useful. Areas of collapse and consolidation are similarly demonstrated by CT and MRI.

Bronchiectasis and bronchial wall thickening can be demonstrated by MRI as well (67).

Radiographic confirmation of sinus disease and swallowing dysfunction is often necessary

for guiding treatment in the patient with A-T. The paranasal sinuses can be imaged with

plain radiographs, CT, and MRI. The radiation dose for sinus X-rays is approximately 0.05

mSv, and 0.1 mSv for CT (54). Sinus radiographs are limited in both sensitivity and

specificity in the diagnosis of acute sinusitis. Both CT and MRI provide similar evaluation

of the sinuses and are limited in specificity, with soft tissue in the sinuses reported in 30% of

asymptomatic children (26; 43). A video fluoroscopic swallow study (VFSS) protocol has

been developed that captures dysphagic patterns while limiting radiation exposure (42).

Current approaches based on best available evidence—Imaging studies should be

performed in patients with A-T when clinically indicated since avoidance of their use could

result in delayed or missed diagnoses in a patient with pulmonary pathology. The clinician

and imager should consider the risks and benefits of each study and minimize radiation

exposure as much as possible.

Gaps in knowledge and future directions—Further investigations better quantifying

the risk of routine imaging studies are needed. Investigations into the use of minimal-dose

protocols and non-ionizing radiation to evaluate the lungs, paranasal sinuses, and

swallowing mechanics are needed in patients with A-T. Since dysphagia is common in this

population and may significantly contribute to lung disease, future studies that evaluate the

utility of non-radiographic techniques that detect dysphagia are warranted.

Polysomnography

Summary of current knowledge—Data suggest that sleep disordered breathing is not

common among stable adolescents with A-T (48). This finding is in contrast to other

diseases characterized by bulbar muscle weakness and decreased pulmonary reserve, such as

DMD and SMA, in which airway tone is significantly compromised, obstructive sleep apnea
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syndrome is found regularly and respiratory failure is progressively more common with age

(78; 80). Sleep efficiency, however, was found to be decreased in A-T patients (48).

Decreased sleep efficiency is common in children with chronic illnesses and may negatively

impact QOL (3; 55). No data have been published on the use of polysomnography in A-T

patients with severe lung disease.

Current approaches based on best available evidence—Polysomnography should

be considered in A-T patients with signs or symptoms of excessive daytime sleepiness,

snoring, disrupted sleep, and/or witnessed apnea to evaluate for sleep disordered breathing.

In patients with severe lung disease, polysomnography can be useful in evaluating for

hypoxemia or hypercapnea, and may support the need for supplemental oxygen or NIV

support.

Gaps in knowledge and future directions—Assessment of the impact of decreased

sleep efficiency on QOL and evaluation of interventions to improve sleep efficiency in this

population should be pursued. The use of polysomnography in the assessment of A-T

patients with severe lung disease and possible respiratory failure warrants formal evaluation.

General Care Issues

Immunizations

Summary of current knowledge—Immunizations may be less effective in this

population (77). People with A-T often have a suboptimal response to the 23-valent

pneumococcal polysaccharide vaccine (34), as well as to other vaccines. Limited data

suggest that the response to the 7-valent pneumococcal conjugate vaccine may be more

robust (74).

Current approaches based on best available evidence—Despite the limitations

described above, immunizations to common respiratory pathogens should be given to

individuals with A-T, and those with impaired immune responses should be referred to an

immunologist. As with all individuals with chronic illness, those with A-T and their

household contacts, should receive annual influenza immunization (21). Because people

with A-T may not generate a protective antibody response, current management strategies

include the measurement of post-immunization antibody levels to guide the need for

additional immunizations or to initiate other preventive measures (Table 2). Gammaglobulin

replacement therapy, delivered via an intravenous or subcutaneous route, should be

considered in people with deficient antibody responses to vaccines.

Hypogammaglobulinemia or deficiency of an IgG subclass is not in itself, however, an

indication for gammaglobulin replacement therapy unless there is an accompanying

deficiency of antibody production.

Gaps in knowledge and future directions—Further investigations into the optimal

use of vaccines for the prevention of recurrent respiratory tract infections are necessary and

ongoing.

McGrath-Morrow et al. Page 10

Pediatr Pulmonol. Author manuscript; available in PMC 2014 September 02.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript



Nutritional Support

Summary of current knowledge—Pulmonary function is related to nutritional status in

patients with CF and COPD (19; 50). Whether this paradigm holds true for A-T is unknown,

although poor growth is a common feature of A-T and may be associated with a general

decline in overall health, poor caloric intake or endocrine abnormalities (49). Nutrition via

GT has been used in patients with A-T but no data exist to confirm the optimal time for GT

placement or whether nutritional intervention provides any benefit to lung health.

Furthermore, targets for optimal nutritional management are not known in the A-T

population.

Current approaches based on best available evidence—Although no published

data on this population exists, use of GT should be considered in A-T patients with failure to

thrive, or in those at risk for aspiration. It is currently recommended that GT placement be

performed only where intensive care services are available. Young adult A-T patients with

impaired lung function may be at increased risk for pulmonary complications following GT

placement and a trial of nasogastric feedings should be considered to determine the utility of

this intervention.

Gaps in knowledge and future recommendations—Prospective longitudinal studies

will be needed to address the optimal timing and modes of nutritional intervention, such as

GT placement and use, and whether such interventions afford improved pulmonary health in

patients with A-T.

Peri-Operative and Critical Care Management

Summary of current knowledge—The peri-operative and intensive care management

of patients with A-T is often challenging. Case reports have described difficulties with

mechanical ventilation due to restrictive lung disease (81). Recommendations have been

made in the post-operative and intensive care management of individuals with DMD (28;

29).

Current approaches based on best available evidence—A full pre-operative

evaluation should be considered prior to any planned procedures involving general

anesthesia or sedation to verify stability of neurologic, pulmonary, immunologic and

oncologic conditions. Diagnostic and operative procedures requiring anesthesia or sedation

should be performed at facilities where personnel are experienced with medically complex

patients, and where intensive care services are readily available. Ongoing discussion of

advance directives should take place while the patient is clinically stable, and written

directives should be put in place whenever possible prior to major surgical procedures.

Close attention to providing adequate respiratory support, augmenting pulmonary clearance

measures, optimizing pain control, and supporting nutrition are likely to be beneficial in

individuals with A-T requiring intensive or post-operative care.

Gaps in knowledge and future directions—Further research is needed to help

determine the optimal modes and strategies for ventilation in patients with A-T and lung

disease. Additionally, determination of the most safe and effective medications and
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approaches for providing anesthesia and sedation should help reduce peri- and post-

operative morbidity and mortality.

Multidisciplinary Care

Summary of current knowledge—Comprehensive coordinated care has become the

standard for many complex chronic diseases, and has been particularly successful in the care

of pediatric patients with CF and hemophilia through development of disease-specific,

multidisciplinary specialty clinics throughout the United States (33). These centers provide a

“medical home” for patients and their families and ensure standardized and evidence-based

care (35). By contrast, patients with A-T are often seen by multiple specialists including

neurologists, immunologists, oncologists, speech-language pathologists and pulmonologists.

How their care is directed and provided depends largely on geographical location and

resources available.

Current approaches based on best available evidence—Establishment of

dedicated multidisciplinary care centers at multiple sites in the United States is not practical

for A-T due to its rarity, the geographical dispersion of patients, and the lack of care

providers with expertise in the care of A-T patients. Nonetheless, providing

multidisciplinary care whenever possible should be a goal of providers. Ideally, this

approach would include active participation by primary care providers, multiple medical

specialists (immunology, pulmonology, neurology), genetic counseling, as well as nursing,

nutrition, and social/psychological support. Such a model exists at the Johns Hopkins A-T

Clinical Center, and has been successful in providing consultative services to other sites.

Gaps in knowledge and future directions—Future research should address the

question of whether centralized and multidisciplinary care of A-T is practical and whether it

improves outcomes, or if patients with A-T could receive adequate standardized care at

centers dedicated to other chronic disease such as CF, ILD, or neuromuscular disorders. A

comprehensive registry of patients with A-T should be established. The use of the registry

would allow for following patient outcomes, identifying best practice guidelines and would

allow for the development of comprehensive clinical trials to assess treatment modalities.

Conclusions

A-T is a rare and extremely complex lifelong disease. Lung disease is a significant source of

morbidity and mortality among patients with A-T. Current knowledge about this disorder

and its pulmonary complications is limited by the lack of prospective data. Lessons must

therefore be drawn from other diseases with similar features. A great need exists for

multicenter collaboration and prospective studies to better characterize the lung disease seen

in children with A-T and to more effectively address its evaluation and management.
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Figure 1.
CT image of 17 year old female with A-T and history of recurrent pneumonias, dysphagia

and bronchiectasis. This single CT image demonstrates right middle lobe bronchiectasis and

bronchial wall thickening, peripheral tree in bud opacities and scattered areas of ground

glass opacity.
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Figure 2.
Lung biopsy of a 19 year old male with A-T and chronic pulmonary symptoms. A. Lung

biopsy showed a diffuse interstitial process characteristic of early organizing diffuse alveolar

damage with mild alveolar wall fibrosis and lobular remodeling, a mild interstitial infiltrate

of predominantly lymphocytes, and patchy alveolar epithelial hyperplasia with scattered

atypical cells having large hyperchromatic nuclei (arrows). B. In other regions there were

more superimposed acute changes with hyaline membrane formation and mild mixed

inflammation.
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Figure 3.
CT image of 14 year old boy with respiratory failure following chemotherapy for

lymphoma. This CT image, through the upper lungs demonstrates mosaic attenuation with

bilateral geographic areas of predominantly ground glass opacity. Several dilated bronchi

are seen in the right upper lobe. Note that this image shows some blurring from motion, to

decrease radiation exposure, images that are diagnostic but not ideal should not be repeated

in people with A-T.
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Figure 4.
Diagram of set-up for performing PFTs on patient with A-T. Panel A illustrates the use of

both hands to stabilize the patient's cheeks during the forced expiratory maneuver. Panel B

shows the use of one hand to stabilize the cheeks and mandible while using the opposite

hand to stabilize the head.
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Table 1
Respiratory Disease Patterns in Ataxia-Telangiectasia

Common symptoms, presentations and treatment considerations for lung disease in A-T

Category Common Symptoms/Presentations Treatment Considerations

Sinopulmonary Disease
and Bronchiectasis

• Frequent upper and lower respiratory infections

• Productive cough

• Chronic or intermittent chest congestion

• Bronchiectasis

• Immunodeficiency

• Oral or intravenous antibiotics

• Aggressive treatment of rhinosinus
infections

• Immunoglobulin replacement when
indicated

• Chest clearance techniques

• Treatment of reversible small
airways disease

Interstitial Lung Disease • Dry cough, tachypnea, crackles

• Hypoxemia, dyspnea on exertion

• Absence of viral or bacterial infections
accounting for respiratory symptoms

• Oncologic cause ruled out

• Chest CT findings consistent with ILD process
and/or histological diagnosis of ILD

• Restrictive pulmonary function tests

• Trial of systemic steroids

• Careful monitoring of lung function
and supplemental oxygen as needed

Neuromuscular and
Bulbar abnormalities

• Weak cough and shallow respirations

• Difficulty clearing bronchial secretions with
respiratory illnesses

• Hypoxia or hypercarbia with/without respiratory
illnesses

• Congestion or cough with meals

• Prolonged meal times or coughing and choking
with meals

• Chest clearance techniques

• Cough assist device

• Early treatment of respiratory
infections

• Non-invasive ventilation for
chronic respiratory failure

• Limit aspiration- may need dietary
changes or gastric tube placement

• Swallow and cough rehabilitation
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Table 2
Recommendations for immunizations in A-T patients
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