
Clinical Management Review

Lung Disease in Primary Antibody Deficiencies

Edith Schussler, MD
a
, Mary B. Beasley, MD

b
, and Paul J. Maglione, MD, PhD

a New York, NY

INFORMATION FOR CATEGORY 1 CME CREDIT

Credit can now be obtained, free for a limited time, by reading the
review articles in this issue. Please note the following instructions.

Method of Physician Participation in Learning Process: The core
material for these activities can be read in this issue of the Journal or
online at the JACI: In Practice Web site: www.jaci-inpractice.org/. The
accompanying tests may only be submitted online at www.jaci-
inpractice.org/. Fax or other copies will not be accepted.

Date of Original Release: November 1, 2016. Credit may be obtained
for these courses until October 31, 2017.

Copyright Statement: Copyright � 2016-2018. All rights reserved.

Overall Purpose/Goal: To provide excellent reviews on key aspects of
allergic disease to those who research, treat, or manage allergic disease.

Target Audience: Physicians and researchers within the field of
allergic disease.

Accreditation/Provider Statements and Credit Designation: The
American Academy of Allergy, Asthma & Immunology (AAAAI) is
accredited by the Accreditation Council for Continuing Medical Edu-
cation (ACCME) to provide continuing medical education for physi-
cians. The AAAAI designates this journal-based CME activity for 1.0
AMA PRA Category 1 Credit�. Physicians should claim only the credit
commensurate with the extent of their participation in the activity.

List of Design Committee Members: Edith Schussler, MD, Mary B.
Beasley, MD, and Paul J. Maglione, MD, PhD.

Learning objectives:

1. To review and distinguish among pulmonary complications associ-
ated with primary antibody deficiency (PAD).

2. To use a framework for evaluation and management of PAD asso-
ciated lung disease.

Recognition of Commercial Support: The preparation of this review
was not supported by any specific grant from funding agencies in the
public, commercial, or not-for-profit sectors.

Disclosure of Significant Relationships with Relevant Commercial
Companies/Organizations: CME authors’ COI statement: E. Schussler
has received 1 or more grants from or has 1 or more grants pending with
USIDNET and has received 1 or more payments for travel/accommo-
dations/meeting expenses from the American Association of Allergy,
Asthma, and Immunology, Aspen Allergy, U.S. Immunodeficiency
Network, and American College of Allergy, Asthma, and Immunology.
M. B. Beasley has consultancy arrangements with Genentech; is
employed by Mount Sinai Medical Center; has provided expert testi-
mony for various law firms; has received 1 or more grants from or has 1
or more grants pending with the National Institutes of Health; has
received 1 or more payments for lecturing from or is on the speakers’
bureau for International Association for the Study of Lung Cancer,
United States and Canadian Academy of Pathology, College of
American Pathologists, and Princeton Integrated Pathology Sympo-
sium; and has received royalties from Elsevier and Lippincott. P. J.
Maglione is employed by the Icahn School of Medicine at Mount Sinai
and has received 1 or more grants from or has 1 or more grants pending
with the Primary Immune Deficiency Treatment Consortium.

Primary antibody deficiencies (PADs) are the most common
form of primary immunodeficiency and predispose to severe and
recurrent pulmonary infections, which can result in chronic lung
disease including bronchiectasis. Chronic lung disease is among
the most common complications of PAD and a significant source

of morbidity and mortality for these patients. However, the
development of lung disease in PAD may not be solely the result
of recurrent bacterial infection or a consequence of
bronchiectasis. Recent characterization of monogenic immune
dysregulation disorders and more extensive study of common
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Abbreviations used
AR- Autosomal recessive
CT- Computed tomography

CTLA-4- Cytotoxic T lymphocyteeassociated protein 4
CVID- Common variable immunodeficiency
GOF- Gain-of-function

HIGM- Hyper-IgM
IgAD- Selective IgA deficiency
ILD- Interstitial lung disease
LIP- Lymphocytic interstitial pneumonia

LRBA- Lipopolysaccharide-responsive and beige-like anchor
protein

PAD- Primary antibody deficiency
PI3Kd- Phosphoinositide 3-kinase
STAT3- Signal transducer and activator of transcription 3
XLA- X-linked agammaglobulinemia

variable immunodeficiency have demonstrated that intersti-
tial lung disease (ILD) in PAD can result from generalized
immune dysregulation and frequently occurs in the absence
of pneumonia history or bronchiectasis. This distinction
between bronchiectasis and ILD has important consequences
in the evaluation and management of lung disease in PAD.
For example, treatment of ILD in PAD typically uses
immunomodulatory approaches in addition to immuno-
globulin replacement and antibiotic prophylaxis, which are
the stalwarts of bronchiectasis management in these patients.
Although all antibody-deficient patients are at risk of devel-
oping bronchiectasis, ILD occurs in some forms of PAD
much more commonly than in others, suggesting that distinct
but poorly understood immunological factors underlie the
development of this complication. Importantly, ILD can
have earlier onset and may worsen survival more than
bronchiectasis. Further efforts to understand the pathogen-
esis of lung disease in PAD will provide vital information for
the most effective methods of diagnosis, surveillance, and
treatment of these patients. � 2016 American Academy of
Allergy, Asthma & Immunology (J Allergy Clin Immunol
Pract 2016;4:1039-52)

Key words: Common variable immunodeficiency; CVID; Gran-
ulomatous interstitial lung disease; Interstitial lung disease;
Bronchiectasis; Primary antibody deficiency

Primary antibody deficiency (PAD) is the most common form
of primary immunodeficiency and consists of a group of disorders
with impaired antibody production.1 Yet, even though PADs
account for more than half of all primary immunodeficiencies,2,3

the genetic basis for most PAD cases remains undefined.4 PAD
continues to be underrecognized by physicians and diagnostic
delays of many years remain common.5 Delayed diagnosis can
have significant consequences, including risk of severe acute in-
fections and sequelae of inadequately controlled chronic in-
fections. Respiratory symptoms including productive cough,
wheeze, recurrent respiratory infections, and rhinosinusitus are the
most common presenting features of PAD.6 Notably, worsening
of chronic lung disease due to structural damage from severe or
chronic infections is a paramount concern for patients with PAD.7

Perhaps because of the prominent role of bacteria in lung dis-
eases such as bronchiectasis and pneumonia and the importance of
antibodies in protection against bacteria, lung disease is a frequent

issue for patients with PAD. In addition to bacterial infection,
respiratory viruses may lead to pulmonary exacerbations,8 yet
there is a paucity of data regarding the role of viruses in bron-
chiectasis or other forms of chronic lung disease in PAD. Increased
recognition and usage of appropriate therapy in patients with PAD
has reduced the incidence of severe infections, including pneu-
monia, and improved survival.9,10 However, lung disease can
progress in patients with PAD despite conventional treatment
with IgG replacement therapy, antibiotic prophylaxis, or both.7

Importantly, interstitial lung disease (ILD) and other pulmo-
nary complications may not simply be the result of inadequately
treated antibody deficiency or infection, but may actually be a
consequence of immune dysfunction inherent to these patients.

OVERVIEW OF PAD SYNDROMES
PAD consists of a diverse group of disorders resulting from

fundamental defects in the ability to produce effective antibody re-
sponses against pathogens. This antibody deficiency may be due to
intrinsic B-cell defects, but can also involve functional impairments
of other immune cells that promote antibody responses. Because
these numerous types of PAD each have differing degrees of
immunological compromise, noninfectious sequelae such as chronic
lung disease, much like susceptibility to infection, varies by specific
disorder. To aid in understanding the pulmonary complications that
can emerge in PAD, it is helpful to briefly review different etiologies
of PAD commonly affected by lung disease.

Congenital agammaglobulinemia
Congenital agammaglobulinemia results in profound absence

of antibody, with marked reduction in all immunoglobulin iso-
types. This typically results from a genetic defect impairing the
expression or signaling of the preeB-cell receptor, leading to
arrest of B-cell development. X-linked agammaglobulinemia
(XLA) accounts for approximately 85% of patients with
congenital agammaglobulinemia and is due to mutations in the
Bruton’s tyrosine kinase gene, which is carried on the X chro-
mosome.11 Most Bruton’s tyrosine kinase mutations result in a
lack of Bruton’s tyrosine kinase protein expression and a severe
block in B-cell differentiation, though there is some variability of
presentation with a genotype-phenotype correlation.12

Autosomal-recessive (AR) forms of congenital agammaglobulin-
emia have also been described, and the block in B-cell
development can be more severe than in XLA.13 In those with
congenital agammaglobulinemia, the onset of bacterial infections
is typically after the first 6 months of life when maternal antibody
acquired through the placenta has waned. The sinopulmonary
tract is the site of infection in 60% of patients, but pyoderma,
chronic conjunctivitis, gastroenteritis, arthritis, meningitis, oste-
omyelitis, and septicemia are also seen.14 Although infections
with encapsulated bacteria such as Haemophilus influenzae and
Streptococus pneumoniae are the most frequent concern for these
patients, susceptibility to certain viral infections, such as hepatitis
and enteroviruses, may also be increased. Diagnostic delay in
congenital agammaglobulinemia is significant, with average age
of diagnosis being 2.6 years in those with family history and 5.4
years in those without.14

Hyper-IgM syndrome

Hyper-IgM (HIGM) syndrome includes a group of disorders
with defective B-cell isotype class switching, resulting in low
concentrations of IgG and IgA with normal to increased levels of

J ALLERGY CLIN IMMUNOL PRACT
NOVEMBER/DECEMBER 2016

1040 SCHUSSLER ETAL



Download English Version:

https://daneshyari.com/en/article/5647298

Download Persian Version:

https://daneshyari.com/article/5647298

Daneshyari.com

https://daneshyari.com/en/article/5647298
https://daneshyari.com/article/5647298
https://daneshyari.com

