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Purpose of review

Patients with an immunodeficiency may present to their Rhinologist with a history of recurrent, severe, and
chronic infections. Therefore, it is essential for the Rhinologist to have a basic understanding of clinically

relevant immune deficiencies.

Recent findings

After describing different types of immunodeficiencies, their presentations, and management strategies, an

evaluation algorithm is described.

Summary

Through a collaborative approach, Rhinologists and Clinical Immunologists can provide comprehensive
medical care to patients with immunodeficiencies.
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INTRODUCTION

Understanding and evaluating the immune system
is relevant to the clinical practice of Rhinologists as
patients with immunodeficiencies can present with
recurrent, chronic and severe infections of the head
and neck [1,2]. Often, patients may present to their
Rhinologist before they have seen a Clinical Immu-
nologist. Hence, it is important for Rhinologists to
have knowledge of the immune system and the
different presentations of immunodeficiencies. This
article will focus on the presentation and manage-
ment of adults who are evaluated by Rhinologists.

The immune system is complex and contains
many different parts, including the innate, humoral
and cellular immune systems [1,3"]. Innate immun-
ity involves complement system, phagocytes, natu-
ral killer (NK) cells, and physical barriers. Humoral
immunity encompasses B cells (B-lymphocytes) and
antibodies while cellular immunity includes T cells
(T-lymphocytes). An abnormal immune system can
be either hypo or hyper functioning. Therefore,
when one part of the immune system is not func-
tioning normally, it can manifest as recurrent infec-
tions and/or autoimmune disorders. Suspicion for
an immunodeficiency should be considered when a
patient presents with a history of recurrent, chronic,
or severe infections, frequent courses of antibiotics,
or missing significant amounts of work or school
due to illness [2]. Requirement of sinus surgery or
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myringotomy tubes as an adult can also be a signal
of a possible immunodeficiency [4"].

PRIMARY IMMUNODEFICIENCY

There are both primary immunodeficiencies (PIDs)
and secondary immunodeficiencies (SIDs) [5%,6"].
PIDs are also known as inborn errors of immunity
(IEIs). They consist of over 450 disorders and are due
to genetic mutations [7%]. Knowledge of genetic
defects associated with PIDs has dramatically
increased over the past 40 years [8%]. It is estimated
that about 1 in 10000 people are affected by PIDs
[9%,10]. Also, it is thought that many individuals
remain undiagnosed [9%,10]. As the understanding
and treatment strategies for PIDs advances, patients
with PIDs are experiencing increased longevity and
improved quality of life. This progress can result in
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KEY POINTS

o Knowledge of the immune system and how to evaluate
for a possible immunodeficiency is relevant to the
clinical practice of Rhinologists.

e Evaluation for a possible immunodeficiency is
performed through a combination of history and
laboratory evaluation.

¢ Based on the type of immunodeficiency, there are
different treatment strategies that may be utilized.

e Through collaboration, Rhinologists and Clinical
Immunologists can provide comprehensive medical care
to patients with immunodeficiencies.

adult patients who may present with a history of
an immunodeficiency that was diagnosed in child-
hood.

Specific antibody deficiency (SAD) is a common
PID seen in patients with chronic rhinosinusitis
(CRS) [11]. SAD is a form of humoral immunodefi-
ciency, and it is a disorder of antibody function in
which an individual is not able to make antibodies
after a person receives a polysaccharide vaccine.
Patients with SAD have normal cellular immune
function and have normal immunoglobulin levels.
One study estimated that 24% of individuals with
CRS had SAD in comparison to 11% of healthy
patients [11]. SAD is associated with increased inci-
dence of sinopulmonary infections and antibiotic
use. Additionally, SAD severity, defined by the num-
ber of protective postvaccination pneumococcal
titers, can be associated with lower airway disorders
and increased antibiotic use [11].

One of the most common PIDs in adults is
common variable immunodeficiency (CVID) [11].
One in 25000 people are estimated to have CVID.
CVID affects men and women equally and is typi-
cally diagnosed between 20 and 40 years [12,13,14%].
CVID is defined as low quantitative immunoglobu-
lins, specifically low IgG and either low IgA or IgM,
and poor response to vaccines [14"]. In contrast,
hypogammaglobulinemia is defined as low immu-
noglobulin levels [14%].

SECONDARY IMMUNODEFICIENCY

SIDs are acquired from another cause, including
infection, malignancy, and medications. SIDs can
develop at different stages of life based on their cause
and they can be temporary or permanent. Evalua-
tion for HIV is important to consider, as it is
an infectious cause of immunodeficiency. A history
of malignancy, chemotherapy, or immunotherapy
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are possible causes of a SID. A history of transplant or
autoimmune disorder and subsequent use of
immune suppressive medications is another com-
mon cause of SIDs. Notably, the use of corticoste-
roids can be a cause of a SID. In turn, an individual
with an immunodeficiency can be at an increased
risk for malignancy and autoimmunity [9%].

EVALUATION

Immunodeficiencies are managed in different ways
depending on the aspect of the immune system that is
not functioning appropriately as well as the severity
[15]. When starting an evaluation for an immunode-
ticiency, it should be based on the type of infection(s)
the patient has been experiencing [1,2,16]. Assess-
ment of vaccine response is a key aspect of the
evaluation. If a patient does not have a protective
response to either the pneumococcal or tetanus vac-
cine, these vaccines may be given and then these
levels are often repeated in 4-8 weeks [17]. The pur-
pose of this is to both provide protection against the
pathogen and measure the function of the patient’s
immune system by assessing whether the patient can
mount a response to the particular vaccine. Strepto-
coccus pneumoniae is a common bacterial cause of
sinusitis, otitis media, and pneumonia. The purpose
of evaluating S. pneumoniae titers after a patient
receives the pneumococcal polysaccharide vaccine
is to assess the humoral immune response to poly-
saccharide antigens; this vaccine is primarily T-cell
independent. In contrast, response to tetanus toxoid
vaccine assesses antibody responses to protein anti-
gens. In addition, monitoring response to the tetanus
toxoid vaccine evaluates the patient’s cellular
immunity as this vaccine is T-cell dependent, requir-
ing a coordination of T and B cell responses [17,18].
Vaccines against S. pneumoniae are available in two
forms: pneumococcal polysaccharide vaccine and
pneumococcal conjugate vaccine [19%]. Of note, the
pneumococcal conjugate vaccine is currently part of
the standard childhood vaccine series [20%]. The
pneumococcal conjugate vaccine was first approved
and routinely administered to children in 2000 [197].
Therefore, many adults who present to see a Rhinol-
ogist may not have received this vaccine. It is now
recommended that all adults 65 years and older and
also those 19-64 years old with certain medical con-
ditions receive the pneumococcal vaccine [197].
Regarding severity, if the immunodeficiency is mild,
such as if the immunology laboratories are abnormal
but clinically the patient is overall well, then these
laboratories may be monitored over time. If the
immunodeficiency is considered more severe, then
different treatment options may be discussed. These
therapies are discussed later in the article.
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Step 1: Has the patient been previously diagnosed or evaluated for an
immunodeficiency?

£

Step 2: Is there a history of recurrent infections as an adult?

Step 3: Was the patient born preterm or full term? Any complications surrounding the
delivery, including neonatal intensive care unit (NICU) stay, illnesses, antibiotic use,
ventilator support?

Step 4: Was the patient primarily healthy during childhood, excluding the expected

viral infections that are known to occur? Or was the childhood marked by recurrent
infections and antibiotic use and frequent absences from school?

Step 5: If there is a history of recurrent infections in adulthood and/or childhood, obtain

additional history regarding the types and frequency of infections, duration of symptoms,
and treatments rendered. Refer to Step 6 and 7.

£

Step 6: Assess if there is a history of the following:

*Recurrent bacterial infections, such as acute otitis media, sinusitis, and pneumonia?
*Recurrent respiratory viral infections or prolonged duration of these illnesses?
*Systemic viral infections, such as Epstein-Barr virus (EBV), Cytomegalovirus (CMV), Herpes Simplex Virus (HSV)?
*Bacteremia, meningitis, abscesses, skin or soft tissue infections?
*Fungal infections, such as thrush or fungal sinus or lung infections?
*Recalcitrant warts or eczema?
*Recurrent or chronic diarrhea or GI disorders?
* Autoimmune disorders?
*Hospitalization for illness?
*Travel?
*Did they receive the standard vaccinations for their age, including childhood vaccinations?(17)
e Family history of recurrent infections, clinically diagnosed immunodeficiencies or autoimmune disorders?
*Does the patient have infections and/or physical features of a syndromic disorder?
_ *Has the patient ever undergone clinical genetic testing? /

£

Step 7: Assess for possible etiologies of secondary immunodeficiencies.

L

Step 8: Based on the aforementioned history, if there are frequent cases of bacterial
infections then consider evaluation for a humoral immunodeficiency. If there are
frequent viral or fungal infections then consider evaluation for a cellular
immunodeficiency.

Step 9: Initial immunology laboratory assessment:

*Quantitative immunoglobulins (IgA, 1gG, IgM)

»Complete blood count (CBC) with differential. Assess Absolute Lymphocyte Count (ALC), Absolute Neutrophil
Count (ANC) and Absolute Eosinophil Count (AEC).

«Streptococcus pneumoniae titers. This may test evaluate either 14 or 23 serotypes depending on the lab. Determine

if and when pneumococcal vaccine(s) have been received in the patient’s lifetime. As noted previously,
pneumococcal conjugate vaccine is now part of the childhood vaccine series.

«Tetanus titer. Determine when tetanus vaccine had been most recently administered in the patient’s lifetime. This is
part of the childhood vaccine series.

_ If any of these labs have been previously checked, compare the trend of the results over time.

L

Step 10: If any of the aforementioned labs are abnormal, consider a referral to a Clinical
Immunologist. If the aforementioned labs are normal but the history is concerning for an
immunodeficiency, consider a referral to a Clinical Immunologist.

FIGURE 1. History and laboratory evaluation for immunodeficiency.
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When evaluating for a possible immunodefi-
ciency, obtaining a thorough history is fundamental.
We recommend assessing for immunodeficiencies
using the 10-Step algorithm depicted in Fig. 1.

If a referral to a Clinical Immunologist is
ordered, we recommend providing initial counsel-
ing on immunodeficiencies with the clarification
that further exploration will be performed under
the care of the Clinical Immunologist. Initial coun-
seling may include explanation that an immunode-
ficiency is a disorder in which the immune system is
not acting as it normally should, and this can result
in recurrent infections and/or autoimmune disor-
ders. Immunodeficiency evaluations combine
obtaining a thorough history with immunology
laboratory testing. It may be possible that based
on history and the immunology laboratories, fur-
ther laboratory testing may or may not be required
but this will be determined when the patient is
evaluated by the Clinical Immunologist. By provid-
ing the Clinical Immunologist with the patient’s
history and initial immunology laboratories, this
can help to advance the patient’s care as the Clinical
Immunologist will have this information at the first
visit and so a further evaluation and/or counseling
can be provided.

TREATMENT

Regarding treatment options, antibiotic prophylaxis
may be considered for patients with recurrent or
severe infections. Antibiotic prophylaxis may be
administered daily or several days a week depending
on the antibiotic that is chosen [15]. Another ther-
apy that can be provided is immunoglobulin
replacement therapy [21]. Inmunoglobulin replace-
ment therapy is a form of passive immunity in
which antibodies from donors are pooled and then
can be administered as infusions [22%]. These infu-
sions are administered either subcutaneously or
intravenously. They are given weekly, biweekly, or
monthly, depending on the delivery method. There
are multiple formulations of immunoglobulin
replacement therapy available in the United States
[22%]. The decision on when to initiate and the
duration of this therapy should be made in consul-
tation with a Clinical Immunologist. Additionally,
often patients with immunodeficiencies are treated
with prolonged courses of antibiotics when they
have an infection. These patients also should have
a lower threshold for receiving antibiotics due to
their decreased ability to respond to infections com-
pared to individuals without immunodeficiencies.
Gene therapy and bone marrow transplant are also
treatment strategies for some patients with immu-
nodeficiencies [15].
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CONCLUSION

Knowledge of presenting features and how to eval-
uate for a possible immunodeficiency is important
for the practicing Rhinologist. Adult patients with
immunodeficiencies may first present to their Rhi-
nologist before they are evaluated by a Clinical
Immunologist. Obtaining a thorough history of
the type, frequency, duration and treatment of pre-
vious infections is essential. If the history is con-
cerning, initiating an immunology evaluation
through laboratory testing before referral to a Clin-
ical Immunologist can advance patient care. By
working together, Rhinologist and Clinical Immu-
nologists can provide comprehensive medical care
to patients with immunodeficiencies.
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