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Abstract:

It is well-appreciated that patients with documented penicillin allergies often receive
broader-spectrum antibiotics. This practice has been associated with increased
antimicrobial resistance and cost. In recent years, considerable efforts have been made to
spread awareness on the implications of self-reported penicillin allergies. The use of
penicillin skin testing to evaluate for true allergies has been strongly recommended by
major organizations for decades. However, testing remains underutilized. Current
literature has suggested various models incorporating penicillin allergy screening and
testing by different health-care practitioners (i.e., physicians, allergists, nurses,
pharmacists). We suggest broader adoption for the role of pharmacists in provision of
penicillin skin testing. This would help expand the service and maximize the potential

benefits of penicillin skin testing.
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With all the attention being paid in the lay and medical press regarding the epidemic of
opioid and benzodiazepine overuse, an “endemic” persists that has significant
consequences for patients’ well-being. We are referring to the “endemic” of patient
reported penicillin allergy which greatly increases the use of broad-spectrum antibiotics
and is considered a factor associated with increasing bacterial resistance. This is not to say
that the problem of evaluating patients with penicillin allergy has been ignored and it has
gained more attention of late.! However, processes to assess the likelihood of a patient
having a penicillin allergy need to be made more available with a multidisciplinary

approach.2

Penicillin allergy is one of the most frequently self-reported drug allergies in the United
States population with an incidence ranging from 10 to 20 percent; with less than one
percent being truly allergic.3-> These reported allergies may represent predictable adverse
reactions or be true immunoglobulin-E (IgE)-mediated allergies with anaphylactic
symptoms.3-5 Furthermore, hypersensitivity reactions have been documented to wane over
time; up to 80 percent over ten years.>¢ Treatment options for patients who report
penicillin allergy are limited and patients are frequently prescribed broader-spectrum
antibiotics that are often considerably more expensive, may compromise intravenous to
oral de-escalation, induce broader resistance, and deviate from standard treatment
regimens.>7 In a recent study of hospitalized patients with hematologic malignancies, a
reported beta-lactam allergy was associated with worse clinical outcomes and higher

healthcare costs.8
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Several models for penicillin allergy screening and testing have been developed. Screening
generally requires an algorithm that categorizes patients as at high risk or not for serious
allergic reactions. Those at low risk may be given cephalosporins and at times penicillins
without desensitization or further testing. In some algorithms, patients with less well-
documented allergies receive test doses of the antibiotic to be used to assess whether full
doses can be prescribed. In 2013, Blumenthal et al. reported a significant impact on
antimicrobial use post-implementation of a guideline to assist providers in assessing the
risk for significant penicillin and cephalosporin allergy which employed test dosing.?
Implementation of this guideline resulted in significantly more patients treated with
penicillins (19% vs 2%, p<0.001) and 1st (10% vs 0.6%, p<0.001), 314 (30% vs 5%,
p<0.001) or 4th (32% vs 7%, p<0.001) generation cephalosporins. Furthermore, fewer
patients were treated with vancomycin (37% vs 68%, p<0.001), aminoglycosides (1% vs
6%, p=0.004), aztreonam (0.6% vs 12%, p<0.001), or fluoroquinolones (3% vs 15%,

p<0.001).2

Even with such guideline-based algorithms, many providers will not feel comfortable using
penicillins and opt to utilize broader-spectrum antibiotics that have low or no cross-
reactivity with penicillins such as carbapenems, tigecycline, or aztreonam. Blumenthal et al.
conducted a survey of 521-inpatient providers pre- and post- implementation of the

clinical guideline previously mentioned. The survey results concluded that inpatient
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providers’ prior education, knowledge and comfort regarding drug and penicillin allergies

are lacking.10

Standardized penicillin skin testing (PST) dates back to 1948 and has been recommended
by the American Academy of Allergy, Asthma, and Immunology for all patients believed to
be allergic to penicillin to verify the allergy.>11 In addition, the Centers for Disease Control
and Prevention recommends to evaluate patients for true penicillin allergy before
prescribing broad-spectrum antibiotics.311 PST is an objective method to assess type I (IgE-
mediated) reactions that has been shown to be safe and effective. The negative predictive
value of PST ranges from 97 to 99 percent and systemic adverse reactions are extremely
uncommon (<1%), so that the vast majority of patients testing negative can receive a

penicillin.

Many institutions have made an interdisciplinary effort to implement PST services in
conjunction with screening algorithms. The most common model has been for pharmacists
to screen and interview patients with documented penicillin allergies and to refer patients
to allergists for PST when appropriate.”12-14 An increase in utilization of beta-lactam
antibiotics and decrease in non-beta-lactam antibiotics has been observed with this
model.”12-14 A meta-analysis evaluating clinical outcomes following inpatient PST services
demonstrated an increase in the use of penicillins (range 9.9% to 49%) and cephalosporins

(range 10.7% to 48%) and a decrease in vancomycin and fluoroquinolone use.!>

81.0Z 1890100 0L U0 Jasn joodiaAl jo AlsiaAun AQ LS L L G/8Z8AI0/PIO/EE0 L 0 L /I0p/10BASE-8]0ILIB-00UBAPE/PIO/W 0D dNO"OlWapeo.//:sdly WoJ) papeojumoq



Unfortunately, PST is not routinely offered in many healthcare settings. PST is only
available in about 60 percent of institutions.1> Availability of local allergists and the
potentially large number of patients needing testing has limited the use of such testing.#7.11
We argue that a model wherein pharmacists play a more active role in providing PST would
help expand the service. In 2004, Wall et al. described a model where pharmacists under
the guidance of allergists conducted PST in patients with a history of penicillin allergy. The
service allowed for all 26 patients enrolled to receive a penicillin or a beta-lactam
antibiotic.1¢ In 2015, Gugkaeva et al. implemented a pharmacist-provided PST service and
reported that after PST, 78% (40/51) of patients who tested negative were switched to a
narrower-spectrum beta-lactam.11 Other institutions have adopted pharmacist-led models
and have shown similar results.# However, this practice is limited. There are several
challenges to this model such as lack of standardized training programs and limited
experience with implementation of such services.#11 However, the biggest obstacle is the
fact that the scope of practice for pharmacists as defined in state board regulations more

often than not does not include PST.

We queried the state board of pharmacies from 50 states and the District of Columbia
(D.C.). via email and found that of the 38 that responded, only 12 (31.5%) states permitted
this practice. Pharmacist-directed PST in all cases was allowed under only collaborative

practice agreements (CPA). This is interesting because as of May 2016, 48 states permit
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some type of pharmacist and prescriber CPA.17 Thus, there is the potential for more states
to expand the role of pharmacist-directed PST through CPAs. The pharmacist’s role on
patient care teams has expanded greatly in recent years. For instance, it has become fairly
common practice for pharmacists to administer immunizations. Today, pharmacists have
authority to administer immunizations in all 50 states and D.C. and this has led to increased
immunization rates.1819 Advancing pharmacist’s roles to provide PST would be a step in

the same direction and we suspect an important contribution to patient care.
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