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� This survey of Allergy and Immunology Fellowship
Program Directors has identified key opportunities to
improve drug allergy education during fellowship
training through the development of standardized
approaches to drug allergy, increasing exposure to
delayed reaction testing protocols, and expansion of
research opportunities.
TO THE EDITOR:

The extent to which Allergy and Immunology (A/I) fellowship
programs in the United States provide sufficient clinical training
and research exposure in drug allergy to fellows-in-training is
currently unknown. Antibiotic allergy has specifically been high-
lighted as an area of unmet need where increased resource alloca-
tion could contribute to improved individual and public health.
Appropriate management of penicillin and other antibiotic
allergies by Allergists and Immunologists, in conjunction with
Infectious Diseases specialists and primary care providers, has been
identified as an important quality intervention for antimicrobial
stewardship.1-3 These concerns are not isolated to the United
States. An Australian national survey reported that approximately
18% of inpatients carried an antimicrobial allergy label associated
with inappropriate prescriptions and an excess of prescribed anti-
microbials.4 However, these initiatives are complicated by a pre-
viously identified lack of consensus on beta-lactam allergy testing
and management within the United States.5,6

A survey conducted through the American Academy of Al-
lergy, Asthma & Immunology evaluating the use of aspirin
desensitization by practicing allergists and A/I trainees for
aspirin-exacerbated respiratory disease identified a lack of training
during fellowship as a primary reason for not incorporating this
procedure into subsequent clinical practice. Most responding
physicians reported conducting 5 or fewer aspirin
desensitizations during training while more than 20% of fellows-
in-training had not performed this procedure and 36% of
respondents learned the process through literature review.7 In
addition, a survey of the Infectious Diseases Society of America
Emerging Infections Network members reported that less than
half of Infectious Diseases providers surveyed were aware of, or
had access to, antibiotic allergy testing services—emphasizing a
lack of access to these specialty services as well.6

Our survey was conducted to evaluate existing US drug allergy
training opportunities for A/I fellows. A 15-question survey was
distributed by the American Academy of Allergy, Asthma &
Immunology, with local institutional review board approval, to
the 78 current program directors of the US A/I fellowship
training programs accredited by the Accreditation Council for
Graduate Medical Education. The online survey was distributed
via email with 2 additional reminders in October 2016. Partic-
ipation was voluntary and anonymous.

In total, 38 of 78 (49%) program directors responded, and
95% identified drug allergy training as available to fellows in
their programs. Specific strategies for outpatient management of
immediate drug hypersensitivity such as skin testing, oral chal-
lenge, and desensitization were each broadly available to more
than 90% of the programs. A comparison of available outpatient
and inpatient evaluation and management methods is shown in
Figure 1. In addition to penicillins (100%) and cephalosporins
(92.1%), the drug classes available for hypersensitivity testing by
fellows are detailed in Figure 2. Notably less exposure was
available for delayed reaction testing procedures including
delayed reaction intradermal testing (42%) and multiple dose
oral challenge (63%). Interdisciplinary opportunities for A/I
fellows to learn about drug allergy diagnosis and testing from
outside services (eg, dermatology) were in the minority at 10.5%.
Research and publication opportunities for fellows were largely
limited to case reports (100%) and retrospective literature re-
views (79%), with few programs offering clinical trials (13%), big
data/dry laboratory exposure (16%), or basic research/wet labo-
ratory opportunities (8%). The total inpatient and outpatient
drug allergy cases involving fellows over the course of their
training varied greatly, with response percentages of 0% for 10 or
fewer cases, 15.8% for 10 to 25 cases, 34.2% for 26 to 50 cases,
23.7% for 51 to 75 cases, 7.9% for 76 to 100 cases, and 18.4%
for more than 100 cases. Although more than half (52.6%) of the
program directors did not identify barriers to adequate drug al-
lergy training at their respective program, others identified de-
ficiencies in available standardized testing methods (34.2%),
insufficient logistical resources such as staff and clinic space
(28.9%), a lack of a dedicated drug allergy specialist at their
program (18.4%), and a too-great liability risk (2.6%). The
program directors were also asked to rate their available drug
allergy training on a provided scale as outstanding (42.1%),
above average (44.7%), average (10.5%), or below average
(2.6%).

The limitations of our survey results include possible bias in
the selection of responding program directors and an inability
to correlate responses with objective program data because of
anonymization. Our survey was solely based on program di-
rectors’ assessments, and the extent to which fellows are
comfortable applying drug allergy testing in their practice
would be of significant interest as a follow-up measure. Overall,
results suggest opportunities to create more standardized drug
allergy evaluation methods, broaden clinical exposure, and in-
crease high- quality research opportunities during A/I fellow-
ship. Penicillin allergy evaluation was universally available,
whereas the evaluation of multiple drug classes varied more
widely according to program. A lack of standardized testing was
identified as a barrier to adequate training. Comparing and
contrasting in vitro and in vivo drug hypersensitivity diagnostic
methods in Europe and North America highlights the need for
additional studies and protocol standardization.8 Research and
publication experiences were limited, with a minority offering
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FIGURE 1. Outpatient and inpatient drug allergy evaluation and management methods available to A/I fellows at programs by % of
responders (N ¼ 38 respondents).
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FIGURE 2. Drug classes available to A/I fellows for testing at programs by % of responders. (N ¼ 38 respondents).
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basic science laboratory, big data, and clinical trial experiences,
revealing an opportunity to provides these services within other
departments institutionally or interstate. Our survey results
indicate that US A/I fellows currently receive a high standard of
drug allergy training, but continuing efforts are required on a
multidisciplinary level to develop and implement strategies for
evaluation and management, addressing the growing concerns
of patient safety and medical costs.
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