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To the Editor: ")

We appreciate comments from Dreborg and Kim.' We value
their input, but there are additional data that challenge their con-
clusions. We discuss these data below.

Diacono et al” state that deep fascia acts as an impermeable bar-
rier to fluid movement. Dreborg and Kim agree with Diacono et al
that the propulsive force of autoinjectors does not propel the
epinephrine through the fascia. We disagree with this statement.
There are multiple needle-free devices that generate fine streams
of high-pressure propelled fluid that deliver medications to
different tissue spaces including to the muscle. Zetajet is one
example of a needle-free device that received FDA approval for
subcutaneous (SQ) and intramuscular (IM) delivery of vaccines
and medications in 2009.” The high-pressure fluid generated by
the spring inside the device can penetrate the skin, fascia, and
into muscle without using a needle. In fact, by adjusting the pro-
pulsive force, Zetajet can deliver to SQ, IM, and even to the intra-
dermal space demonstrating the importance of propulsive force in
determining delivery depth.”” Furthermore, there are a variety of
different needle-free devices that generate propulsive force by the
use of gas chambers, electromagnetic force, and shock waves.’
This clearly shows that fascia is penetrable even without the ne-
cessity of needle penetration below this surface, and that propul-
sive force is a crucial factor determining delivery depth even
without the use of a needle.

One might ask why then is there no needle-less device for
epinephrine delivery? Actually, such a device does exist. Zeneo
is a gas-chambered needle-less device for IM delivery of
epinephrine. Magnetic resonance imaging scans of healthy
male and female thighs showed that the mean delivery depth
was 30.1 = 5.8 mm (range, 20.2-45.6 mm).7 This clearly shows
that with a high-pressure needle-less device, epinephrine can be
delivered pass the fascia into the IM tissue. In addition, the skin
to muscle distance was far greater than the needle of any
epinephrine autoinjector currently on the market. These data
clearly establish the proof of concept that needle penetration
of facia is not a sine qua non for IM delivery of epinephrine.
The data also show that propulsive force is a crucial factor in
determining depth of penetration and is sufficient alone to pro-
duce facial puncture.

Compression also plays a role in determining delivery depth
(Figure 1).® To trigger an epinephrine autoinjector, pressure
must be applied to the thigh. EpiPen requires 2 to 8 1b of pres-
sure (9-35 N) and Emerade requires 3.4 to 3.8 1b of pressure
(15-17 N) to trigger the devices. Both high-pressure and low-
pressure trigger autoinjectors reduce the distance from skin to
muscle. There are limited data on the degree of compression.
One study mentions that 10% of compression is in the SQ tissue
and 90% is in the muscle.’ Based on these data, compression is
a factor, albeit small, that helps determine the depth of delivery
of epinephrine.
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FIGURE 1. Compression of subcutaneous tissue by an autoinjector.

Let us agree for a moment that the fascia is impenetrable. If this
is the case, then SQ injections of epinephrine should give smaller
peak plasma concentration (Cmax) compared to IM injections.
However, a Duvauchelle et al'’ study found that Cmax after
epinephrine injection by an autoinjector in overweight females
receiving SQ injections was higher than in males with IM injec-
tions. There are a variety of factors that may have accounted for
this observation. (See below for further discussion.) But one pos-
sibility is that the females received IM delivery. This cannot be
conclusively ruled out.

Finally, the Duvauchelle et al study could also indicate that
females may have different pharmacokinetic responses to
epinephrine injection than males. We stated that “findings
suggest that there may be other factors such as hormonal
influences affecting the pharmacokinetics of this drug.” This
statement should not be taken as dogma but as a call for more
research in gender differences in bioavailability. In their
critique, Dreborg and Kim stated: “Lastly, Song claims that
estrogens may influence the pharmacokinetics of epinephrine
when assessed in these studies that span several minutes only.
We cannot rationalize how estrogen would impact epinephrine
levels in such studies. We could not find any evidence in the
medical literature to support this idea.” On the contrary,
however, there is support for this possibility in the published
peer-reviewed literature. Lenders et al'' investigated the differ-
ences between hypertensive men and women to incremental IV
doses of exogenous epinephrine. The venous plasma epineph-
rine levels in both genders increased, but the mean increase in
males was nearly twice that of females. The authors state that
estrogen “may” have a role in catecholamine metabolism and
epinephrine clearance maybe different between genders.
Furthermore, the effect of gender on the adrenergic system
regarding both humoral and neural responses, including the
metabolism of epinephrine, is well established and has been
reviewed in detail.'”” Thus, we do not find it farfetched that
baseline levels of circulating sex hormones could affect the
catabolism/clearance of epinephrine. Certainly, this has been
demonstrated clearly in relation to numerous other drugs
including theophylline, metoprolol, and others."”

In conclusion, we again appreciate Dreborg and Kim’s
comments. They are well taken. We can see how they reached
their conclusions based on the excellent work of Diacono


http://refhub.elsevier.com/S2213-2198(19)30378-2/sref3
http://refhub.elsevier.com/S2213-2198(19)30378-2/sref3
http://refhub.elsevier.com/S2213-2198(19)30378-2/sref3
http://refhub.elsevier.com/S2213-2198(19)30378-2/sref4
http://refhub.elsevier.com/S2213-2198(19)30378-2/sref4
http://refhub.elsevier.com/S2213-2198(19)30378-2/sref4
https://doi.org/10.1016/j.jaip.2019.03.038
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jaip.2019.03.037&domain=pdf

2098 CORRESPONDENCE AND REPLIES

et al. But for the reasons cited above, we caution against
accepting the Diacano et al’s data as prima facie evidence of
the necessity of needle penetration of the facia as a require-
ment for IM delivery of epinephrine. In addition, we disagree
that there are no published data supporting evidence of a
possible gender difference in the pharmacokinetics of
epinephrine and their assumption that such baseline differ-
ences could not affect such pharmacokinetics. Finally, we
feel that a role of compression in the depth of penetration
cannot be excluded based on available data.

Perhaps the final take home from these exciting polemics is that
dogmatic conclusions as to how we apply these studies to patient
care should be avoided. The studies are sparse, and the numbers
are small.
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The real world is not standardized ,‘)
To the Editor:

The editorial by Wang' that accompanied the article on peanut
oral immunotherapy (OIT) in clinical practice” notes the size of
the reported cohort and the duration of observations of our clinical
practice. However, the editorial criticizes the report for not being
the randomized, controlled trial that it was never intended to be.
Baseline food challenges were not performed in patients with a
history of an IgE-mediated reaction within 2 years of starting
OIT. Would it have been ethical to challenge patients with known
peanut allergy? As we note in our article, no patient was excluded
from OIT because of the severity of reaction history or the magni-
tude of peanut specific IgE. All patients, except for the 8§ who
refused consent, were reported. The only bias was the choice par-
ents made in seeking care for their children. The editorial also
criticizes the absence of prespecified clinical end points when,
in fact, the end point of passing a 6000-mg peanut protein chal-
lenge (substantially higher than in most controlled trial reports)
was clearly stated.

We are most concerned about the use of the editorial to promote
a product. Although the editorial properly notes that there are no
reports of adverse events occurring as a result of changing the
source of peanut protein in our patients, it attributes the need for
OIT practitioners to be prepared for and educate their patients
about reactions solely to nonstandardized peanut. The editorial
appears to conflate the use of nonstandardized peanut with the
“lack of sufficient personnel and resources” as the reason allergy
practices may not implement OIT. Most allergy practices do not
outsource premade subcutaneous immunotherapy vaccines
because of “lack of sufficient personnel and resources.” The
editorial implies that it is not possible to have a guideline or
billing code without a commercial product. It seems to ignore the
Learning Early About Peanut Allergy (LEAP) study that was
based on the use of Bamba and the subsequent guidelines
recommending Bamba, peanut butter, or peanut butter powder
for the prevention of peanut allergy.

The insistence on the use of a “standardized” peanut product
will be costly and will limit patients’ access to care. Allergists
have, for more than a century, safely and effectively used extracts
for injected immunotherapy in which the allergen content may
vary by as much as 10-fold. Cost-effective medicine requires
balancing the risks and benefits of a therapy. Our repor‘[sz’3 along
with the early published trials from academic medical centers, "
using readily available peanut foods, have demonstrated an effi-
cacy and major adverse event rate comparable to that in studies
that used a “standardized” product for a material cost of just
“peanuts.”
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