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3 Allergen-specific IgG Antibodies for Cat Allergy?

Increased global prevalence of IgE-mediated allergies has led to
increased morbidity. IgE-mediated allergies are caused by exposure to
specific allergens in foods, pollen, mold, animals, insects, and others.
Allergic diseases include allergic rhinitis, allergic asthma, atopic
dermatitis, food allergy, and allergic rhinoconjunctivitis. Reactions can
be mild to severe. In some cases, like in those with cat allergies, systemic
reactions leading to status asthmaticus or anaphylaxis, potentially life-
threatening conditions, can occur. Pharmacotherapy to prevent and
treat symptoms typically includes antihistamines, (3,-agonists, topical
corticosteroids, mast cell stabilizers, and leukotriene inhibitors. At the
current time, allergen immunotherapy (AIT) is the only disease-
modifying treatment that alters the course of immune response, with
benefits often observed even after cessation of therapy (1), but now there
could be a new approach on the horizon.

The work by Shamji and colleagues (pp. 23-33) in this issue of the
Journal (2), and the 2018 study by Orengo and colleagues (3), report
successful AIT for cat allergy and potentially, if verified by larger trials,
could lead to a major leap forward for AIT. Allergens used for cat allergy
AIT, both sublingual and subcutaneous, have progressed from crude
extracts to sophisticated and targeted allergens. Crude cat allergen
extracts were used for AIT through the mid-1990s (4); subsequent
studies used extracts of Fel d 1 or recombinant Fel d 1, the major cat
allergen (5). Overall, although some cat AIT studies with crude cat
extracts or Fel d 1 have shown promising results in total
rhinoconjunctivitis symptom scores, peak expiratory flow rate
responses, medication scores, or allergen-specific or nonspecific
bronchial provocation tests, others have found no significant differences
between placebo and active groups (4). More recent studies have used an
equimolar mixture of seven short synthetic peptides that corresponded
to major T-cell epitopes, which were derived from the primary sequence
of the major cat allergen Fel d 1 (Cat-PAD) (6). Although initial studies
using Cat-PAD for catallergy showed benefits, a larger 2016 phase 3 trial
showed no difference between the placebo and active group in the mean
combined score (combined total rhinoconjunctivitis symptom scores
and rescue medication use score) (7). Safety data for cat AIT are limited
because of the lack of high-quality placebo-controlled trials; however,
reports of reactions requiring epinephrine have been reported (8). AIT
may benefit those in whom allergies are not well controlled by
pharmacotherapy or those who are monosensitized to Fel d 1.

The study by Shamji and colleagues in this issue of the Journal uses
anovel approach to AIT. A common immunological response to AIT is
an increase in allergen-specific IgG. Studies with aeroallergens and food
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allergens have indicated that desensitization with AIT is associated with
increased IgG/IgE. The current hypothesis is that IgG competes with IgE
for allergen binding, thereby decreasing IgE-mediated allergic response
(9). To test this hypothesis, Orengo and colleagues developed two
monoclonal IgG antibodies against Fel d 1 (REGN1908-1909) that bind
simultaneously and noncompetitively to conformational epitopes of Fel
d 1. They conducted a phase 1b, randomized, double-blind, placebo-
controlled proof-of-mechanism study. Patients with cat allergy were
administered a single subcutaneous dose of REGN1908-1909 (1 = 36)
or placebo (n=37). Nasal allergen challenges were conducted at
baseline and at Days 8, 29, 57, and 85 after treatment, and total nasal
symptom scores were significantly reduced at all time points except Day
57. The study also found that REGN1908-1909 was well tolerated. A
major benefit of the study was the rapid response from therapy, with
benefits observed after a few days of prophylactic treatment rather than
after many months of traditional AIT therapy.

Furthermore, the positive clinical data was supported by
mechanistic data. Shamjiand colleagues evaluated serum and nasal fluid
from patients treated with REGN1908-1909 and found that it inhibited
allergen-IgE complex binding to B cells. Compared with control
subjects, patients treated with REGN1908-1909 also had a reduced
number of cytokines associated with type 2 reactions (IL-4, IL-5,and IL-
13) as well as inflammatory markers (CCL17/TARC and CCL5/
RANTES). These study results lend support to the major role of the IgG/
IgE ratio in desensitization with AIT.

This new approach to AIT could greatly add to the way we treat
allergies. Typically, in AIT, the allergen is administered (generally orally,
subcutaneously, or sublingually) with gradually increasing doses of the
allergen over a period of time until the individual becomes desensitized
(10). However, currently, whole foods or crude extracts of the allergen
are often used, and there is great need for more U.S. Food and Drug
Administration-approved AIT with regulation and standardization of
the allergens. In the last few decades, great inroads in understanding the
mechanisms underlying successful AIT have been made. Overall, there
isashift froma T-helper cell type 2 type allergenic response to a T-helper
cell type 1 tolerogenic response, leading to increased production of
allergen-specific IgE, which interacts with high-affinity FceR1 receptors
on the surface of mast cells and basophils, priming these cells toward an
allergic response on subsequent allergen encounters (11). These
mechanistic insights have further assisted with the development of safer
and more effective AIT therapies. Examples include the use of anti-
TSLP antibody, anti-IgE antibody, or anti IL-4Ra antibody in
conjunction with AIT for allergy. Combining these monoclonal
antibodies with AIT has been shown to significantly decrease the
frequency and severity of reactions while decreasing the length of AIT
from years to months (12). The use of monoclonal IgG antibodies (like
those against Fel d 1 [REGN1908-1909]) offers additional breakthrough
approaches to inhibit and hopefully treat allergies.

This is a promising area of research. Development of specific
antiallergen IgG antibodies may potentially be a viable therapeutic
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modality for the treatment of IgE-mediated allergies, including those to
various foods, animal danders, insects, venoms, drugs, and
aeroallergens. M
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3 Appraising the Real-Life Need for Extracorporeal Membrane
Oxygenation during the COVID-19 Pandemic

The coronavirus disease (COVID-19) has become the leading cause of
acute respiratory distress syndrome (ARDS) worldwide since January
2020. In a recent meta-analysis of 69 studies including 57,420 adult
patients requiring invasive mechanical ventilation for COVID-19, the
overall case fatality rate was estimated as 45% (95% confidence interval
[CI],39-52%) (1) and was higher than in the LUNG-SAFE cohort (40%;
95% CI, 38-42%) (2). Since the publication of the EOLIA trial (3) and its
post hoc Bayesian analysis (4), venovenous extracorporeal membrane
oxygenation (ECMO) has increasingly been used for patients with
severe ARDS. As the COVID-19 pandemic drastically increased the
demand for ECMO, data on the outcomes of this very specific
population were eagerly awaited. In the largest series published to date,
including 1,035 patients with COVID-19 from the Extracorporeal Life
Support Organization registry, originating from 213 hospitals in 36
countries (5), the estimated 90-day probability of mortality was 37%
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(95% CI, 34-40%). It was 36% (95% CI, 27-48%) in a cohort of 83
ECMO-treated patients at the Paris-Sorbonne University hospitals in
France (6). More recently, the 60-day mortality rate of 190 ECMO-
treated patients with COVID-19-related ARDS in 55 centers in the
United States was 33% (7). The authors performed an emulated target
trial in this cohort, comparing patients initiated on ECMO in the first 7
days of ICU admission with those who did not receive ECMO, with
lower mortality in the ECMO group (hazard ratio, 0.55; 95% CI,
0.41-0.74). These three cohorts reported early results with a significant
proportion of patients withouta final disposition at the end of follow-up.
Moreover, these studies did not capture the overall proportion of
mechanically ventilated patients with COVID-19 that required ECMO
support at a regional or national level.

In this issue of the Journal, Diaz and colleagues (pp. 34-43) report
the results of a population-based study focusing on patients with
COVID-19-related ARDS treated with ECMO during the first wave of
the pandemicin Chile (8). Thisisindeed the first cohort study evaluating
the need for ECMO in COVID-19-related ARDS at a national level, ina
country that has developed a coordinated national ECMO program (9,
10), using data from comprehensive national databases of mechanically
ventilated and ECMO-treated patients. During the study period, 13
ECMO centers were commissioned by the Chilean National Advisory
Commission to provide ECMO in adult patients with COVID-19.
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