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Introduction

The subspecialty of allergy-immunology is very broad and
encompasses many terms. Diagnosing and treating patients with
the various immunologic conditions and diseases and assessing the
subtleties that arise require knowledge, effective decision making,
and professional expertise to prioritize choices of and responses to
avoidance measures and lifestyle interventions, pharmacotherapy,
immunotherapy, immune replacement, and immune reconstitu-
tion. It has been my impression that allergist-immunologists are
very passionate about the level of care they provide to their
patients and take pride in the good outcomes that benefit their
patients. They also share enthusiasm for improved understanding
stemming from advances in clinical immunology and basic science.
Some of the choices, decisions, interactions, and “close-calls” that
the allergist-immunologist must make or be knowledgeable of are
presented in Figure 1.

Specific Examples
Filaggrin vs Tight Junction

Filaggrin is a critical structural protein of the stratum corneum,
the outer layer of the epidermis, that contributes to the integrity of
the skin as a barrier. Loss of function mutations of filaggrin are
associated with atopic dermatitis and ichthyosis vulgaris.! The
deficiency of filaggrin is associated with a reduction of the tight
junction in the stratum corneum that could allow for excessive
entry of and “percutaneous” sensitization by allergens.

Cathelicidin vs Vitamin D3

Cathelicidin is an antimicrobial peptide that is reduced in skin
from patients with atopic dermatitis. T-cell—derived interferon
v helps support production of cathelicidin via a vitamin D—
dependent pathway.? Thus, there is interest in (and conflicting
evidence for the effectiveness of) administering vitamin D3 to
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increase this important antimicrobial peptide and reduce the
morbidity of atopic dermatitis.

Bleach vs Staphylococcus aureus

In a randomized controlled study of children with atopic
dermatitis with evidence of bacterial infection of their skin, after
receiving 2 weeks of cephalexin to clear the infection, the use of
0.5 c of 6% bleach (or water) in a 40-gal bath for 5 to 10 minutes
twice a week for 3 months and topical nasal mupirocin (or
petrolatum) to the children and household members twice daily
for 5 days each month reduced the severity of atopic dermatitis.>
At the beginning of the study, Staphylococcus aureus was detec-
ted in lesional skin in 87% and in the nose from 81% of children.?
S aureus was detected at 1 and 3 months and was not eradicated
despite clinical improvement. There was little evidence for new
colonization of skin with methicillin-resistant S aureus in the
children who initially were colonized with methicillin-sensitive
S aureus.?

Double-Blind vs Open Challenge

There are different strengths and limitations for each method of
challenge. The double-blind (and placebo-controlled) challenge is
performed to clarify whether there is a cause-and-effect relation-
ship between the incriminated material, such as a food or food
additive, and response and an absence of symptoms or response
with placebo. The double-blind challenge requires effective blind-
ing, such as putting the test food in apple sauce and flavoring the
apple sauce with cinnamon or placing the test chemical (such as
aspartame, which is 150-200 times as potent as sucrose) in
a capsule and then inserting the capsule in a second, larger capsule
and “washing” the outside of the capsule so the test capsule is not
recognized as sweet. An open challenge can be used when the goal
is to learn whether the patient or research subject responds to a test
material. In the setting of a report of food allergy, the open chal-
lenge is performed to demonstrate the lack of clinical response,
such as when the result of a skin test to a food is negative or with
a 3-mm wheal with erythema. In both double-blind and open
challenge formats, it is important that the observing physician or
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Figure 1. Examples of the some of the specific issues, terms, laboratory tests, and interventions requiring incisive thinking, effective decision making, and “close calls” in the

field of allergy-immunology.

health care professional be unbiased in interpreting the symptoms
and signs.

Mature Tryptase vs Total Tryptase

Total tryptase in the peripheral blood consists of protryptases
(e and @) and mature (nearly all 8) tryptases. An increase in
mature tryptase represents mast cell degranulation, whereas total
tryptase characterizes the mast cell burden.® In a patient with
idiopathic anaphylaxis, the baseline serum (total) tryptase is in
the normal range. When anaphylaxis occurs, the total tryptase
concentration can increase substantially as would mature tryp-
tase. In patients with indolent systemic mastocytosis, the baseline
total tryptase concentration is elevated, and when anaphylaxis
occurs in such patients, such as after a Hymenoptera sting, the

total tryptase level increases further and the mature tryptase
increases.

Mastocytosis vs Idiopathic Anaphylaxis

Mastocytosis (indolent systemic) is in the differential diagnosis
of idiopathic anaphylaxis and vice versa. Nearly all patients with
indolent systemic mastocytosis have an upregulating mutation
(D816V) of c-Kit, a mast cell receptor for stem cell factor.” The
tyrosine kinase activity of D816V is a therapeutic target. Idiopathic
anaphylaxis is a prednisone-responsive condition that is not life-
long for many patients.® The D816V upregulating mutation is not
identified during bone marrow examination in patients with true
idiopathic anaphylaxis. Perhaps other mutations will be identified
in the future. In nearly all patients with indolent systemic
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mastocytosis, the total serum tryptase at baseline is greater than
20 ng/mL, whereas in idiopathic anaphylaxis the baseline total
serum tryptase would be less than 13 ng/mL.

Factor XII vs kallikrein

There is positive feedback in the contact system. Once factor XII
is converted to factor Xlla, it helps convert prekallikrein to
kallikrein. Then kallikrein stimulates generation of more factor XII,
which leads to a major increase in conversion of more factor XII
to factor Xlla, supporting the generation of more Kkallikrein.”
The kallikrein converts high-molecular-weight kininogen to
bradykinin.

C4 vs Clq

In screening patients for either hereditary angioedema or
acquired C1 esterase inhibitor deficiency, the initial test is C4. If the
C4 level is below the normal range, the use of the result for Clq
protein helps to differentiate hereditary (normal Clq) from
acquired C1 esterase inhibitor deficiency (low C1q).

«a-Gal vs Tick Bites

Galactose-aq 3-galactose (a-gal) is the oligosaccharide that is
present on the antibody cetuximab because, in the production of
this antibody, the cell line contains the enzyme galactosyl-
transferase. (This enzyme is not present in hamster ovary cells that
often are used for generation of monoclonal antibodies.) Coinci-
dentally, some tick bites can lead to synthesis of IgE antibodies to
a-gal. Because a-gal can be present on beef, pork, and lamb, some
patients who then eat these foods can experience urticaria or
anaphylaxis on a nonimmediate basis, within 3 to 6 hours.?

Hyaluronidase vs Phospholipase

Two of the major allergens in honeybee venom are hyaluroni-
dase and phospholipase A2. Hyaluronidases from vespid venom are
similar to that of honeybee venom; this is not the case for phos-
pholipases from vespid venoms, where the characteristics differ
from honeybee venom.

Enzymes vs Alkaloids

Whereas Hymenoptera venom consists of proteins, fire ant
venom consists primarily of alkaloids. The IgE antibodies to fire ant
venom are directed against allergenic proteins.

Roasted vs Raw

Roasted peanuts are more allergenic than boiled peanuts. With
roasting, some (Ara h 1) but not all (a mixture of Ara h 2/6) of the
well-characterized allergens of peanut cause increased mediator
release from basophils, which are used as a surrogate for mast
cells.? In the experiments, basophils are sensitized by incubating
them with sera from peanut allergic individuals. Then increasing
concentrations of peanut allergens are incubated and mediator
release is measured. Roasting decreased binding to IgE but
increased the capacity to cause degranulation. In contrast, during
boiling of peanuts, some peanut allergenic proteins are transferred
into the hot, cooking water!

Stevens-Johnson Syndrome vs DRESS

Stevens-Johnson syndrome (and toxic epidermal necrolysis)
consists of severe mucocutaneous eruptions with or without
visceral organ involvement. Lesions may be erythematous or
purpuric macules, blisters, or target lesions. Drugs are identifiable
causes of Stevens-Johnson syndrome in approximately 75% of
cases, with infections, including viruses or Mycoplasma pneumo-
niae, accounting for most of the rest. Drug reaction with

eosinophilia and systemic symptoms (DRESS) is characterized by
peripheral blood eosinophilia, abnormal liver function test results,
fever, erythematous papules, tender lymphadenopathy, hepato-
megaly, and ulcerations of oral mucosa. Lesions may blister. DRESS
has been referred to by other names, including anticonvulsant
hypersensitivity syndrome.

HLA-B*5801 vs Allopurinol

Genetic analysis has helped to identify at risk populations for
hypersensitivity reactions. Another high-risk genotype is HLA-
B*1502 for carbamazepine-associated DRESS or Stevens-Johnson
syndrome in Southeast Asians.

SCID vs TRECS

Infants with severe combined immunodeficiency (SCID) can be
identified by screening for the number of T-cell receptor excision
circles (TRECS).!® TRECS occur when precursor type T cells pass into
the thymus, where there is rearrangement of T-cell receptor DNA.
The “ends” of DNA rearrange and can be identified as circles in
peripheral blood. In bloodspots from infants with SCID, there are
very few or no TRECS compared with unaffected infants, resulting
in a valuable screening tool.

IgG vs FcRn

FcRn (Fc receptor neonatal) has several functions, including
transport of IgG across the placenta and prevention of degradation
of IgG by translocating intracellular IgG back to the cell surface or
lumen of the bloodstream.!! It is thought that FcRn recycling of
intracellular IgG back to the bloodstream allows for the long half-
life (approximately 23 days) of IgG.

Endotype vs Phenotype

An endotype is a subtype of a disease with its specific charac-
teristics and pathophysiologic features.!> Two examples of endo-
types of asthma are aspirin-exacerbated respiratory disease and
allergic bronchopulmonary aspergillosis. Phenotypes are observ-
able characteristics, such as improvement of at least 12% in forced
expiratory volume in 1 second (FEV;) after albuterol, obesity, or
adherence, and some phenotypes will apply to many or even all
patients with asthma. In the development of novel pharmacologic
treatments, it is anticipated that the use of endotype-driven
inclusion criteria will result in identifying the very good
responders and improve risk-benefit considerations.

FEV; vs FeNO

Measurement of FEV; has multiple uses, and it is recommended
that new patients suspected of having asthma have a flow volume
loop tracing to identify inspiratory or expiratory abnormalities.
Some patients with asthma do not perceive reductions of FEV; of
50%. Other patients may have experienced excessive loss of FEV;
from long-term asthma that may have started in childhood or
because of incompletely controlled asthma as adolescents or adults.
Exhaled nitric oxide (FeNO) measurements identify eosinophilic
inflammation. Although it has been reported that FeNO-guided
management of asthma can achieve reduced inhaled corticoste-
roid (ICS) requirements,> some other studies have not confirmed
superior value of this biomarker.!41>

Methacholine vs Mannitol

In the diagnosis of bronchial hyperresponsiveness, both meth-
acholine and mannitol have value. Methacholine has high sensi-
tivity for detecting bronchial hyperresponsiveness in helping to
diagnose asthma but lower specificity because people without
asthma but with other conditions have some degree of bronchial
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hyperresponsiveness. A few examples are allergic rhinitis, chronic
bronchitis, first-degree relatives of patients with asthma, and for up
to 6 weeks in healthy people after an upper respiratory infection.
Mannitol, acting as an osmotic stimulus for mast cell mediator
release, has lower sensitivity but high specificity. Thus, a negative
result with mannitol testing helps exclude bronchial hyper-
responsiveness, but a positive result likely is more associated with
the bronchial hyperresponsiveness of asthma.

Sputum vs Symptoms

Measurement of sputum eosinophils for prospective manage-
ment of asthma may provide subclinical yet clinically useful
information or be of no major advantage over other markers or
physician assessment.'® As a biomarker, a sputum eosinophil count
greater than 2% can help in diagnosis of eosinophilic predominant
asthma and identify the corticosteroid-responsive phenotype.
However, the test requires induction of sputum for some patients,
sample processing, and counting of eosinophils.

Similarly, symptom-based management may or may not™ be
helpful in management. Some patients are hypervigilant in
reporting symptoms that can lead to overtreatment. Obese patients
may be diagnosed incorrectly as having asthma because they report
shortness of breath when they do not have asthma. Alternatively,
some patients with severe airways obstruction do not report any
symptoms. Both sputum eosinophils and symptoms have value and
limitations in diagnosis and management of asthma.

ICS and LABA vs ICS Alone

The debate continues in the literature about next steps if the
patient has incomplete control of asthma when a low or moderate
dose of ICS is the basis of treatment. Fortunately, nearly all the
published literature supports use of a long-acting $-agonist (LABA)
combined with an ICS because there are reduced numbers of
exacerbations and emergency department visits associated with
improved level of control without an increase in risk of harms.
Doubling the dose of the ICS is less effective than adding an LABA to
the current dose of ICS regarding improvement in FEV;, symptom-
free days, and daytime rescue (,-agonists.”” The use of mono-
therapy of LABAs without ICSs is associated with uncontrolled
asthma and increased likelihood of hospitalization in patients
presenting to the emergency department.'®

Step-Down vs Step-Off

When a patient with persistent asthma achieves control of
asthma with administration of an ICS-LABA combination product, is
the next step step-down of the ICS (guideline position) or discon-
tinuation of the LABA treatment (Food and Drug Administration
position)? I favor “stepping down” the ICS first because the patient
who has not improved with an ICS alone previously was adminis-
tered the combination ICS-LABA product and achieved control.
Often, such patients are reluctant to return to the previous (ICS)
approach because of the risk of loss of control of their asthma.
Alternatively, in the setting of an upper respiratory infection and no
recent symptoms or use of any controller medication for asthma,
some patients present with a barking cough and wheezing dysp-
nea. Control is achieved with administration of an ICS-LABA
combination product during the next 2 months. It is reasonable
to considering “stepping off” such patients and attempting to
control their asthma with an ICS alone.

Omalizumab vs Mepolizumab

Omalizumab, a monoclonal antibody to IgE, administered
subcutaneously, is associated with reductions of exacerbations, oral
steroid courses, and number of hospitalizations from asthma.'”

Mepolizumab, an antibody to interleukin 5 that is administered
intravenously, reduces exacerbations in patients with severe
eosinophilic asthma. It is not commercially available in the United
States.

Lebrikizumab vs Periostin

Lebrikizumab, a monoclonal antibody to interleukin 13, admin-
istered subcutaneously, improved FEV; in patients with asthma
ineffectively controlled with ICSs by 9.8% vs 4.3% with placebo.?’
One target of lebrikizumab is periostin, a matrix protein that
participates in airway remodeling. Patients with higher concentra-
tions of periostin had greater improvement. Lebrikizumab is not
commercially available in the United States.

Respiratory Syncytial Virus vs Rhinovirus

Both families of viruses have been associated with early-onset
asthma or exacerbations of asthma at any age. In a prospective
study of infants (<2 years of age) who presented to the emergency
department with acute respiratory illnesses, viruses were identi-
fied in nasal swabs in 81.7% by immunofluorescent assays or by
extraction of RNA/DNA (respiratory syncytial virus in 34% and
rhinovirus in 24%).2! Respiratory syncytial virus was associated
with more severe respiratory illness, including intensive care
hospitalizations and hypoxemia, especially in infants younger than
3 months.?!

Large Airways vs Small Airways

Asthma affects both large and small airways. When FEV; is
reduced, it can represent a reduction in the caliber of both the large
and small airways.

Chronic Rhinosinusitis With vs Without Nasal Polyposis

The presence of chronic rhinosinusitis implies aggressive
inflammation of the sinuses with or without major contributions of
microbial pathogens or biofilms.

TIMP-1 vs Corticosteroids

Tissue inhibitor of metalloproteinase 1 (TIMP-1) helps control
matrix metalloproteinases that participate in lung remodeling in
asthma. ICSs increase TIMP-1, one of the many benefits of ICSs.

Eosinophilic Esophagitis vs Erosive Esophagitis

Eosinophilic esophagitis is contrasted with erosive esophagitis.

FceRI vs FceRII

The high-affinity (FceRI) receptor is detectable on mast cells,
basophils, activated eosinophils, Langerhans cells (activation
favoring Ty2 cells), and the inflammatory dendritic epidermal cells
(activation favoring Ty1 cells).?? The lower-affinity (FceRII) receptor
(CD23) is found on B cells and monocytes. B cells serve as antigen-
presenting cells by internalizing IgE-allergen complexes and pre-
senting them to T cells. In experiments with sera from patients who
have received as few as 5 weeks of subcutaneous allergen immu-
notherapy with ragweed, the newly formed IgG antibodies can
compete with IgE for binding to ragweed and inhibit some of the
IgE-ragweed complex presentation to B cells that occurs via
FceRI1.23 The addition of omalizumab to allergen immunotherapy
reduced the IgE-ragweed presentation to B cells even more.

Subcutaneous vs Sublingual

Subcutaneous and sublingual are the 2 routes for administration
of allergen immunotherapy.® Efficacy and immunogenicity have
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been shown for both routes. There is no product available for
sublingual administration in the United States.

Alternaria vs Aspergillus

The outdoor mold (Alternaria) is contrasted with the perennial
indoor and outdoor mold (Aspergillus).

Conclusion

In basketball, the good players learn how to “look and see” the
real-time, ever-changing movements of their 4 teammates and 5
opposing players. In allergy, asthma, and immunology, we must be
mindful of crowd-noise, pseudoscientific advocacy, and scientific
information while being wary of our preset favorites in making
clinical decisions. Fortunately, the subspecialty of allergy/immu-
nology is fun and exciting. Continued advances in scientific
understanding should help us be fortunate when we face the
inevitable “close calls.”
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