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A practical guide for pharmacists to successfully  
implement penicillin allergy skin testing

Purpose. The purpose of this article is to offer practical guidance for 
pharmacists to successfully implement penicillin allergy skin testing 
(PAST).

Summary. Less than 10% of patients labeled as having a penicillin al-
lergy are confirmed as present upon skin testing. This labeling results in 
use of alternative antibiotics and thus unwanted adverse consequences 
including potentiated antimicrobial resistance, increased costs, and worse 
clinical outcomes. Stewardship guidelines recommend PAST to enhance 
use of first-line agents; however, this was a weak recommendation with 
low-quality evidence. Recent efforts and subsequent research since pub-
lication of guidelines have demonstrated beneficial effects from increasing 
use of PAST among stewardship programs to improve outcomes. A num-
ber of different models exist demonstrating successful implementation of 
PAST at various healthcare facilities. There are important logistical fac-
tors to consider during implementation of PAST such as target population, 
optimal preparation, leadership structure, resource availability, and state 
regulations. Pharmacists as leaders of antimicrobial stewardship teams 
and experts in drug allergies are a natural fit to help implement PAST in 
healthcare settings to improve overall outcomes. This article offers guid-
ance to institutions considering implementation of PAST.

Conclusion. PAST is rapidly becoming an effective, long-term antimicro-
bial stewardship tool to optimize antimicrobial prescribing in both the inpa-
tient and outpatient settings. Pharmacists have demonstrated significant 
benefit as providers of PAST services in a variety of healthcare settings 
with a number of different healthcare professionals.

Keywords:  allergy, antimicrobial stewardship, penicillin, pharmacist, skin 
testing
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A penicillin allergy label is expected 
in the medical record of approxi-

mately 30 million patients in the United 
States alone.1,2 However, the true allergy 
rate is far lower, as less than 10% of peni-
cillin “allergic” patients test positive 
when undergoing allergy skin testing.3 
Labeling of penicillin allergy varies quite 
substantially among institutions and 
healthcare settings.2,4 The unintended 
consequences of a penicillin allergy 
label are well documented. Hospitalized 
patients with documentation of a 
penicillin allergy are more likely to 
receive second-line or broad-spectrum 

antimicrobial therapy that is often more 
costly, more toxic, and results in worse 
clinical outcomes and increased bacte-
rial resistance.1,5,6,7 Outpatients with a 
penicillin allergy are also likely to receive 
more antibiotics and use more health-
care resources, compared to those with-
out a documented allergy.8

 Inappropriate or suboptimal anti-
biotic prescribing in patients with a 
penicillin allergy is a target initiative 
for antimicrobial stewardship pro-
grams (ASPs).5,9 Allergy reconciliation 
and education of providers on risks of 
antibiotic cross-reactivity are possible 
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interventions to curb inappropriate pre-
scribing. However, in some cases, the 
need for alternative intervention may be 
indicated, including penicillin allergy skin 
testing (PAST). The use of PAST has been 
described for over 50  years, primarily in 
specialized allergy clinics for outpatient 
assessment of targeted patients.10 Recently 
published antimicrobial stewardship 
guidelines from the Infectious Diseases 
Society of America (IDSA) recommend 
PAST in select patients for improved pre-
scribing.9 Several studies have demon-
strated the utility of PAST as an ASP tool 
to optimize antimicrobial selection, mini-
mize unnecessary antibiotic exposure, 
and improve patient outcomes.11–13

PAST has been implemented with 
success using varied processes and 
personnel, including allergists, nurses, 
infectious diseases (ID) fellows, and 
pharmacists, in both inpatient and out-
patient settings.12-14 Questions remain 
about the appropriate placement of 
PAST in a management algorithm 
among patients with a documented 
penicillin allergy requiring antibiotics. 
This article provides guidance to institu-
tions considering PAST implementation 
and offers criteria for appropriate use at 
the patient level. Institutional examples 
below will also discuss resource consid-
erations, legal restrictions, and program 
sustainability concerns. A  full descrip-
tion of the allergy testing process is 
described elsewhere.12

Questions to consider prior to 
initiating PAST

Question 1. Why is PAST worth 
the effort?  There are many clinical 
indications where β-lactam therapy is 
clinically superior or preferred. Some 
examples include surgical prophylaxis, 
infections due to methicillin-susceptible 
Staphylococcus aureus (MSSA), severe 
infectious due to Pseudomonas aerugi-
nosa, Helicobacter pylori infections, and 
several sexually transmitted infections, 
most notably syphilis.15 When preferred 
β-lactams cannot be used, treatment 
options are often limited to broader spec-
trum or second-line antimicrobials such 
as carbapenems, vancomycin, fluoroqui-
nolones, or aztreonam.7,8 This increased 

use of broad-spectrum antimicrobials 
contributes to increasing antimicrobial 
resistance, costs, and toxicity.

The longitudinal financial implica-
tions of being labeled with a penicillin 
allergy have been well-demonstrated 
with noted increases in hospital length 
of stay and increased prevalence of 
Clostridium difficile, methicillin-resis-
tant S.  aureus (MRSA), and vanco-
mycin-resistance Enterococcus (VRE) 
infections.16 Removing the allergy via 
PAST can benefit the patient for the 
acute episode and also for potential sub-
sequent infections. In addition to ben-
efiting patients on an individual level, 
reduced use of broad-spectrum antimi-
crobials helps patients on a societal level 
due to its implications in reducing the 
growth of antimicrobial resistance.

Question 2.  Who should be 
tested?  Detailed screening evalua-
tion of any patient with a listed allergy 
to penicillin is a valuable antimicrobial 
stewardship initiative, regardless of 
institutional availability of PAST. An in-
depth patient interview to ascertain their 

allergy history should be undertaken, 
understanding that most self-reported 
penicillin allergies are inaccurate, even 
if documented in the medical record. 
Information such as type of reaction, 
timing of reaction, any history of rechal-
lenge, and specific names of β-lactam 
agents received should be attempted 
during the interview. Additionally, 
emerging data suggests that oral amox-
icillin challenge in low risk patients with 
nonimmediate reactions to penicillins 
may be a safe and effective modality to 
exclude allergy.17 Further research is 
required to best delineate patients who 
would benefit from this strategy. The key 
point is that PAST is an important com-
ponent of an overall antibiotic allergy 
assessment program after good initial 
screening. Comprehensive screening 
can eliminate the need for PAST in a 
number of patients due to demonstration 
of inappropriate labeling. Consultation 
should be for a penicillin allergy evalu-
ation, not specifically for PAST.

PAST is indicated for patients with 
documented or suspected clinical pen-
icillin hypersensitivity. However, many 
patients report an “unknown” reaction 
to penicillin and thus may require PAST 
to rule out severe hypersensitivity. Most 
patients “lose” the allergy over time 
with only about 20% of patients retain-
ing the allergy 10  years after the initial 
reaction, including patients reporting 
anaphylaxis.18

When PAST programs are initiated, 
determination by the individual facility 
should be made on the targeted popu-
lation for testing. While many patients 
will have documented penicillin aller-
gies, testing of all individuals is not fea-
sible for most facilities. Specific criteria, 
for example, could include patients who 
are actively receiving non-β-lactam anti-
biotics, receiving higher cost agents, 
or receiving known inferior therapy. It 
could also be restricted to specific serv-
ices or wards such as those patients 
alerted to ASP, infectious diseases con-
sult service, or patients scheduled for 
surgery.

Several problems exist when iden-
tifying a drug allergy. First, defining the 
difference between an adverse drug 

KEY POINTS
	•	 Data documenting effective-

ness of penicillin allergy skin 
testing (PAST) on clinical 
outcomes as an antimicrobial 
stewardship tool continues to 
surface in the literature.

	•	 Assessment of many logisti-
cal factors is required in order 
to efficiently implement PAST 
within an individual patient 
care setting.

	•	 Pharmacists are well suited 
to be integrally involved in the 
planning and implementation 
of PAST due to their training in 
drug allergy management, avail-
ability within health systems 
including rural areas, and es-
tablished leadership in directing 
antimicrobial stewardship initia-
tives.
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reaction and a true allergy can be con-
fusing, especially for a patient. Another 
issue in identifying drug allergies is 
assigning causality. Many times, patients 
receive multiple drugs simultaneously, 
particularly in the hospital setting. If a 
patient were to develop hives after ini-
tiating therapy, antimicrobials are often 
an easy option to point blame. Often 
patients are not re-challenged on sus-
pected medications and then carry the 
suspected allergy indefinitely regardless 
of when the initial allergy occurred.

Along the same lines of identifying 
the culprit in a suspected drug allergy is 
the lack of reliable diagnostic procedures 
and in vitro assays to detect true allergy. 
In vitro assays carry a high specificity, 
but a low sensitivity specific to penicillin. 
This means a negative in vitro test will not 
adequately exclude a penicillin allergy. 
Using an immediate hypersensitivity 
skin test to detect IgE-mediated penicil-
lin allergies is the preferred method.3

While it is simple to perform a 
detailed medication history, we fre-
quently encounter penicillin “allergic” 
patients who have received penicillin-
based antibiotics after documentation 
of their “allergy.” This would eliminate 
the need for PAST for that particular 
patient. This was demonstrated recently 
with aztreonam when investigators 

showed that often the subject’s penicil-
lin allergy was erroneous, thus leading 
to discontinuation of aztreonam ther-
apy.19 Furthermore, allergy records are 
often not updated to reflect uneventful 
administration of penicillin in patients 
with previously documented allergies.20

Any patient with a history of des-
quamating cutaneous reactions such as 
drug rash with eosinophilia and systemic 
symptoms (DRESS), toxic epidermal 
necrolysis (TEN), and Stevens-Johnson 
Syndrome (SJS) would not be a candidate 
for PAST. Also, any patient who reports a 
history suggestive of hepatitis, interstitial 
nephritis, idiopathic thrombocytopenic 
purpura, serum sickness, or hemolytic 
anemia (i.e., non-immunoglobulin E 
[IgE-mediated] hypersensitivities) would 
be ineligible. A  summary of contraindi-
cations to PAST can be found in Table 1. 
Each institution’s criteria for exclusion 
of patients will likely vary based on local 
clinical expertise and experience of prac-
titioners providing PAST as well as other 
local factors. Some potential other exclu-
sion criteria include:

	1.	 History of anaphylaxis to β-lactam 

agents within the last 5–10 years.

	2.	 Skin condition that could interfere with 

accurate reading of PAST result.

	3.	 Resources unavailable to treat anaphy-

laxis if it occurs.

	4.	 Patients who are immunocompro-

mised (e.g., patients with HIV/AIDS 

with absolute CD4 count less than 

or equal to 200 cells/mm3, neutro-

penia [absolute neutrophil count 

(ANC)  <  500 cells/mm3], receiving 

immunosuppressant medications 

other than corticosteroids).

If a decision is made to skin test, patients 
should be assessed for any concomi-
tant medications which may affect the 
results, such as antihistamines. Because 
histamine serves as the positive control 
in the initial step of the skin test, receipt 
of medications with antihistamine prop-
erties (e.g., corticosteroids, histamine-2 
receptor antagonists, antiemetics [phe-
nothiazines]) may increase the risk of 
a negative histamine result. We recom-
mend holding histamine-1 receptor 
antagonists for ideally 48–72 hours prior 
to PAST (less time may be necessary for 
short-acting antihistamines, such as 
diphenhydramine) with consideration 
for holding other medications with anti-
histamine activity to minimize potential 
for false histamine-negative controls 
during testing.

Question 3. What are potential 
pitfalls after a negative penicillin 

Table 1. Gell-Coombs Drug Allergy Classifications with Examplesa

Gell-Coombs Classification Immune Cause Typical Manifestations Examples of Associated 
Agents

Type I (Immediate)b IgE Anaphylaxis, laryngeal edema,  
urticaria, hives

β-lactams

Type II (Cytotoxic) IgG, IgM Cytopenia Penicillin, heparin, 
quinidine

Type III (Immune Complex) IgG, IgM Serum sickness Thymoglobulin, penicillin, 
phenytoin

Type IV (Delayed) T-Lymphocytes Contact dermatitis Latex, sulfa, penicillin

SJS and TEN (miscellaneous) T Cells Erythema with necrosis and  
detachment

Sulfonamides, cepha-
losporins, anticonvul-
sants, NSAIDs

DRESS syndrome 
(miscellaneous)

Eosinophils Cutaneous eruptions,  
multi-organ failure

Anticonvulsants, 
sulfonamides

aSolensky R, Khan DA, Bernstein IL et al. Drug allergy: an updated practice parameter. Ann Allergy Asthma Immunol. 2010; 105:273e1–78.  
SJS = Stevens-Johnson Syndrome; TEN = toxic epidermal necrolysis; NSAID = nonsteroidal anti-inflammatory drug; DRESS = drug rash with 
eosinophilia and systemic symptoms.

bCandidate for penicillin allergy skin testing.
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skin test?  Patients are often relieved 
to learn their PAST result is negative. 
However, in order for their penicillin 
allergy to be successfully removed from 
the medical record, a process known as 
“de-labeling,” certain tasks should be 
performed to prevent the patient from 
mistakenly being “re-labeled” as penicil-
lin allergic in the future.

First, the medical record at the test-
ing institution should immediately doc-
ument the lack of penicillin allergy. Staff 
at each institution should determine 
which documentation method is best for 
their facility, potentially consulting risk 
management for further advice. Some 
centers may require informed consent 
while others use PAST as part of stand-
ard care. One option includes removing 
the penicillin allergy completely with 
a note documenting the negative PAST 
result with or without details of peni-
cillin-based antibiotic administered. 
An example of how this is documented 
in the electronic health record (EHR) is 
given in Figures 1 and 2. A second option 
would be to enter a “place holder” in 
the record with details of the negative 
PAST. The ultimate goal is to document 
the PAST appropriately to prevent rela-
beling the patient as penicillin allergic. 
Some EHRs have the potential to provide 

notification that the patient has received 
PAST and had a negative result when 
there is an attempt to relabel the penicil-
lin allergy (Figure 3).

Second, the patient and family 
members should be educated that any 
providers and pharmacies involved in 
prescribing and dispensing antibiot-
ics to the patient should be informed of 
their negative PAST result. Any primary 
care providers, specialists, and dentists 
should also be informed. Incorporating 
a notification process in which the 
patient’s various providers and phar-
macy are contacted directly by a PAST 
staff member regarding the patient’s test 
helps to ensure the results are appropri-
ately received by all necessary parties. 
Giving the patient a pocket card with the 
details of the PAST result is another way 
to promote dissemination.

Third, patients will often present 
to different healthcare facilities where 
allergy records may differ. Again, the 
patient will have to educate their pro-
viders of the negative PAST result. 
Developing a citywide databank for all 
negative PAST patients to be shared 
with the antimicrobial stewardship 
pharmacists and physicians to prevent 
“re-labeling” is a potential solution, 
although patient privacy concerns will 

need to be addressed before this can be 
implemented.

Fourth, some patients may still be 
skeptical of the negative skin test results. 
Administering the oral challenge of 
amoxicillin (250 mg × 1 dose) may help 
place their minds at ease. Alternatively, 
administering the penicillin agent in the 
hospital (i.e., piperacillin–tazobactam) 
after the negative skin test where the 
patient is being monitored closely is an 
appropriate option.

Lastly, in rare circumstances, 
patients may experience a delayed reac-
tion to penicillin which could be differ-
ent from the initial reaction reported by 
the patient. Therefore, patients should 
be counseled on this potential reaction 
and seek medical attention if it occurs.

Question 4. How will the com-
ponents of PAST be prepared 
and stored?  PAST Kit Preparation. 
Developing a process for preparing and 
storing PAST supplies is essential to pro-
viding an effective PAST service in any 
setting. The materials required to per-
form a PAST are located in Table 2. They 
are classified as PAST reagents, medica-
tions for acute reactions, and miscella-
neous supplies.

If conducted in a facility with a ster-
ile compounding laboratory, the PAST 

Figure 1. Example of penicillin allergy test in electronic health record. PHASST= Palmetto Health Antimicrobial 
Stewardship and Support Team.
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reagents can be prepared by a pharmacy 
technician or pharmacist in a sterile 
environment and dispensed to whom-
ever is designated to perform the PAST. If 
a sterile compounding laboratory is not 
available, the PAST reagents can be pre-
pared in the patient room, or in another 
designated location, using aseptic tech-
nique. Once prepared, it is imperative 
the syringes are labeled properly to 
minimize the risk of confusing one rea-
gent from another during the testing 

process. Depending on the institution’s 
policy, the PAST reagents typically have 
a 24-hour expiration date at room tem-
perature once compounded. Table  3 
contains an example of PAST reagent 
compounding and batching instructions 
with expiration dating. ASP staff at each 
institution should decide which best fits 
their practice site.

The medications for acute reaction 
can be compiled in a kit with the neces-
sary syringes and needles to administer 

the medications. Alternatively, these 
medications can be stored in an auto-
mated dispensing cabinet, or in a crash 
cart located near the patient room. 
A protocol for administering these medi-
cations has been previously described.12

Question 5.  Who will take owner-
ship of the program?   When initiating 
PAST at an institution, there are many 
tasks that need to be completed prior 
to the skin testing. Healthcare systems 
differ in the number of committees 

Figure 2. Example of penicillin allergy skin test documentation in electronic health record.

Figure 3. Example alert notification of attempt to relabel penicillin allergy after penicillin allergy skin testing completed.
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required (e.g., medication executive 
committee, formulary subcommittee) 
for review and approval prior to formu-
lary addition. Because this is more of a 
process than a pure drug formulary deci-
sion, more stakeholders are likely to be 
involved in the decision. Adding the pen-
icillin skin testing reagents to formulary, 
developing system protocols to guide 
the process, developing orders sets with 
all components required, and ensuring 
all laws are followed is much easier to 
accomplish with a single person tasked 
with leading the duty. As questions come 
up with testing and new information 
becomes available, there should be an 
identified expert at the institution.

Question 6.  Who needs to be 
trained? There are many different 
models for staffing PAST, which are dis-
cussed in detail below. It is important to 
decide who will be performing the PAST 
on patients prior to developing a proto-
col at your institution, as the identifica-
tion of patients and steps of the process 
are dependent on this decision. Initial 
free on-site training from the manu-
facturer of benzylpenicilloyl polylysine 
skin test antigen (Pre-Pen, AllerQuest, 
Plainville, CT) is available for centers 
ready to begin PAST in order to train 
multiple personnel at one time.

Question 7.  What approach is 
best for structuring the testing 
process? This is probably the most 

common question the authors receive 
from pharmacists attempting to begin 
PAST at their facilities. There are a num-
ber of successful models for PAST that 
have been published.12,13 Pharmacists, 
physicians, ID fellows, nurses, allergists, 
or a mix of any of the above have demon-
strated successful programs. Most pub-
lished literature represents an inpatient 
model, but PAST also has value as an out-
patient practice, such as in pre-operative 
evaluation for surgical prophylaxis. State 
laws vary across the country, which may 
make certain models more feasible than 
others. Each facility should perform an 
“inventory” of resources available for the 
PAST process and decide which model 
works best for them. This is generally the 
rate limiting step in the process.

The remainder of this article dis-
cusses the healthcare professionals who 
may be involved in various PAST mod-
els, including the advantages and dis-
advantages of the models to help guide 
decision making, as well as consider-
ations for providing outpatient PAST and 
adhering to state regulations.

Staff involved in PAST models

Pharmacists.  One of the big-
gest challenges in implementing a 
PAST program remains securing suffi-
cient personnel to operate the service. 
Board-certified allergists are the tradi-
tional providers who assess the need for, 

perform, and interpret PAST for individ-
ual patients. Yet given the shortage of 
practicing allergists in many inpatient 
healthcare institutions, some centers 
have implemented pharmacist-led PAST 
services. Studies have demonstrated 
the success of having a pharmacist who 
has completed appropriate training to 
assess, perform, interpret, and counsel 
regarding PAST.21,22

Pharmacists are well-positioned to 
offer PAST services given their existing 
duties as part of the healthcare team and 
expertise and training with drug allergy 
issues. Identification of patients with 
penicillin allergy who are eligible for a 
PAST consultation can be performed 
by a pharmacist at the point of order or 
prescription verification.23 Some centers 
have even implemented specific criteria 
for pharmacists to review, such as order-
ing of aztreonam or other high-cost alter-
native agents, to help prioritize PAST 
consultations.24,25 Pharmacists are also 
trained to conduct patient allergy and 
medication histories, ensuring accuracy 
of an initial assessment for PAST as many 
patients will not require testing once a 
thorough history is performed. In previ-
ous reports, 2–12% of patients evaluated 
by a pharmacist had a penicillin allergy 
ruled out after the initial patient inter-
view without further need for PAST. The 
absence of allergy was typically deter-
mined by confirming prior tolerance to 
penicillin via patient report and phar-
macy records.21,22 Another essential com-
ponent of PAST consultation is patient 
and provider education regarding the 
results and implications of PAST, espe-
cially when recommending de-labeling 
of a penicillin allergy. Pharmacists rou-
tinely counsel patients on adverse drug 
reactions and communicate with out-
side partners to update allergy histories. 
Pharmacists are also skilled in optimiz-
ing antimicrobial use and can make 
patient-specific recommendations (e.g., 
antimicrobial de-escalation, dosing, 
monitoring, drug interaction manage-
ment) to the primary provider(s) after 
PAST results are available.

Select pharmacists frequently serve 
as core members of institutional ASPs. 
The goals of ASPs are inherently aligned 

Table 2. PAST Kit Contents

Category Agents

PAST reagentsa •  Benzylpenicilloyl polylysine 6 × 10-5 mEq (0.25 mL) 
ampule

•  Penicillin G 10,000 IU/mL
•  0.9% sodium chloride injection, preservative-free
•  Histamine base 1 mg/mL (5 mL)

Medications for  
acute reactions

•  Diphenhydramine 25 mg i.v./oral
•  Methylprednisolone 125 mg i.v.
•  Epinephrine (1:1,000) 0.5mg/0.5 mL

Miscellaneous  
supplies

•  Epicutaneous allergy skin testing devices (i.e., 22–28-
gauge needle or puncture stick)

•  Skin test ruler
•  Timer
•  Gauze
•  Alcohol swabs
•  Skin marker

aPAST = penicillin allergy skin test. See Table 3 for compounding details.
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with those of PAST programs; both aim 
to optimize antimicrobial use and mini-
mize their unintended consequences.9 
Antimicrobial stewardship pharmacists 
are often tasked with the daily operations 
of ASPs, including preauthorization and 
prospective audit and feedback, providing 
a natural opportunity to identify patients 
eligible for PAST and serve as specialists 
for general pharmacists regarding more 
difficult cases of penicillin allergy.26 Given 
their extensive interaction with popula-
tion-level data, antimicrobial stewardship 

pharmacists also have unique expertise 
with tools and outcome measures which 
are relevant for PAST programs. Clinical 
decision support systems are increasingly 
being leveraged to assist PAST programs 
with aspects such as identifying eligible 
patients and educating providers, espe-
cially in smaller institutions with limited 
personnel.22,27 ASPs often have access to 
build such systems or have existing rela-
tionships with information technology 
and clinical informatics personnel to help 
design the process. Following successful 

implementation, demonstration of a 
PAST program’s impact should require 
tracking of specific outcome measures 
like antimicrobial use (broad vs. narrow 
spectrum), antimicrobial resistance, and 
adverse drug reactions (e.g. associated 
with β-lactams vs. non-β-lactams). Many 
ASPs already follow or have the capacity to 
follow these measures directly. Thus, anti-
microbial stewardship pharmacists are 
particularly well-positioned to lead PAST 
programs from development to imple-
mentation and, ultimately, assessment.

Table 3. Sample Instructions for Compounding, Batching, and Expiration Dating for PAST Reagentsa

PAST Reagent Example Compounding and Batching Instructions Expiration Datingb

1. � Benzylpenicilloyl 
polylysine 6×10-5 
mEq/0.25 mL  
(Pre-Pen)

• � Break 1 ampule and draw up the entire contents (approximately 
0.2 mL) into a 1-mL syringe using a filter needle.

•  Remove filter needle from the leur-lock syringe and discard.
•  Insert a 1-mL leur-lock syringe with needle attached into the 1 mL 

leur-lock syringe with filtered benzylpenicilloyl polylysine and draw 
up 0.05 mL. Remove needle and place a cap on the end of the 
syringe (Label “scratch test”).

•  Insert an intradermal syringe into the 1-mL leur-lock syringe and 
transfer the remaining filtered contents into the intradermal syringe 
(Label “intra-dermal test”).

•  NOTE: The final product volume should be approximately 0.2 mL of 
benzylpenicilloyl polylysine in an intradermal syringe. DO NOT break 
more than 1 ampule of benzylpenicilloyl polylysine, even if the final 
volume is < 0.2 mL.

Refrigerated: Ampule: 
Date on Ampule 
Syringe: 24 hours

Room Temperature:  
24 hours (both)

2. � Penicillin G 10,000 
units/mL

•  Start with a 5,000,000-unit vial (as powder for injection) and dilute 
down to 1,000,000 units/mL

•  Place 1 mL (1,000,000 units) into a 10-mL empty vial
•  Add 9 mL of 0.9% sodium chloride, preservative free, to create a 

concentration of 100,000 units/mL (Label Solution A)
•  Remove 3 mL of Solution A and place in an empty 30-mL vial.
•  Add 27 mL of 0.9% sodium chloride, preservative free, to the 30-mL 

vial to create a concentration of 10,000 units/mL (Label Solution B).
•  Remove 0.5 mL of Solution B and place in an empty 5-mL vial
•  Repeat the above process up to 60 times.
•  Freeze penicillin G 10,000 units/mL vials until ready to perform 

PAST.
•  When ready to perform the PAST, unthaw vial and draw up 0.05 mL 

into a leur-lock syringe without a needle attached (Label “scratch 
test”), and draw up 0.2 mL into an intradermal syringe (Label 
“intra-dermal test”).

Frozen: Vial: 28 days 
Refrigerated: Syringe: 
24 hours Vial: 24 hours

Room Temperature:  
24 hours (Both)

3. � 0.9% sodium chloride 
injection, preservative 
free

•  Draw up 0.05 mL into a leur-lock syringe, without a needle (Label 
“scratch test”).

•  Draw up 0.2 mL into an intradermal syringe (Label “intra-dermal 
test”).

Refrigerated: 24 hours
Room Temperature:  

24 hours

4.   �Histamine base  
1 mg/mL (Histatrol)

•  Twist off the dropper applicator and place on an alcohol swab in the 
hood.

•  Draw up 0.05 mL in a leur-lock syringe (Label “scratch test”).
•  Remove the needle from the leur-lock syringe and discard, and 

place a cap on the end of the syringe.

Refrigerated: Vial: 28 days 
or Syringe: 24 hours

Room Temperature:  
24 hours (both)

aPAST = penicillin allergy skin test.
bFrozen = −15°C to −50°C; Refrigerated = 2°C to 8°C; Room temperature = 20°C to 25°C.
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Despite the inherent advantages to 
pharmacist-led PAST programs, specific 
challenges persist regarding issues such 
as training, scope of practice, billing, and 
personnel resources. There is currently 
a lack of initial training and continuing 
education programs to ensure compe-
tency of pharmacists providing PAST 
services. Published reports, such as Leis 
et al.,11 typically describe a locally devel-
oped training program provided by an 
allergist. Such training may be difficult 
to offer in smaller institutions without 
access to such expertise. In addition, 
pharmacy practice laws and business 
models vary by locale. The authors are 
currently unaware of any examples of 
pharmacists billing for services ren-
dered during a PAST consultation. In 
one pharmacist-led model published in 
2004, pharmacists attempted to charge 
$60 per hour for the PAST service; this 
billing effort was ultimately unsuccess-
ful.21 PAST may serve as a prime case for 
professional pharmacy organizations 
and associated allies to help advocate for 
novel pharmacist billing mechanisms. 
This latter point is especially pertinent 
since, as with any healthcare providers 
performing PAST, there is a high oppor-
tunity cost for a pharmacist to spend 1–2 
hours of uninterrupted time performing 
a PAST on an individual patient. This 
may lead to personnel shortage issues 
within the pharmacy or may limit the 
hours PAST consultations are availa-
ble (e.g., business hours only). Training 
interested pharmacy residents may offer 
an additional solution for PAST admin-
istration. These considerations must be 
weighed before implementing a new 
pharmacist-led PAST program.

Pharmacist with ID physi-
cians.  Integration of PAST into ID prac-
tice and training provides a unique model 
to optimize antibiotic utilization in the 
hospital, as responsibilities for antimicro-
bial stewardship and hospital infection 
control are growing areas for ID-trained 
physicians.28 An academic hospital with an 
ID fellowship training program is a prom-
ising setting for integrating PAST into ID 
practice by engaging ID medical fellows 
in antimicrobial stewardship and training 
them in a novel procedure. A PAST service 

incorporating ID fellowship trainees not 
only offers personnel to administer PAST 
in settings without access to an allergist, 
but also provides a valuable learning expe-
rience to the trainees. ID physicians are 
frequently consulted to evaluate patients 
reporting a penicillin allergy and play an 
important role in the antibiotic selection 
and management of these patients. One 
major advantage of this model is that ID 
providers are often the first ones to recog-
nize the need for testing and can quickly 
perform the test and act on the results. 
Additionally, by providing this training 
to ID medical fellows, these physicians 
are well-positioned upon graduation to 
implement PAST in their future practices 
expanding overall access to testing. In 
institutions with allergy and immunol-
ogy training programs, those fellows may 
provide an additional resource for PAST 
services.

A PAST model managed by ID fel-
lows has been in place at the University 
of Maryland Medical Center since 2014. 
A  formal penicillin allergy consult serv-
ice was established as an antimicrobial 
stewardship initiative, where ID fellows, 
under ID attending physician supervi-
sion, perform detailed drug allergy histo-
ries and determine the appropriateness 
for PAST. Patients who are eligible and 
consent for PAST have skin tests per-
formed by the ID fellow with ID attend-
ing physician supervision. Responsibility 
for covering the penicillin allergy consult 
pager rotates monthly to the medical fel-
low covering the internal medicine ID/
HIV service, where the fellow’s sched-
ule is more flexible as their primary role 
is teaching. The model has proven suc-
cessful; in the first 11 months of the pro-
gram, 76 patients underwent PAST, with 
96% of the valid tests being negative, and 
84% with a negative test having antibiot-
ics changed based on the results of the 
test.13 The penicillin allergy consult serv-
ice works closely with the antimicrobial 
stewardship pharmacists who frequently 
refer patients for evaluation for testing 
and provide training for the ID fellows in 
PAST and subsequent antibiotic changes. 
Clinical pharmacists rounding with 
patient care teams frequently make refer-
rals to the penicillin allergy team as well.

A similar model of antimicrobial stew-
ardship-initiated PAST is in place at Vidant 
Medical Center, a tertiary care hospital 
in North Carolina, where patients with 
β-lactam allergies are identified through 
antimicrobial stewardship reviews with 
PAST performed, as appropriate, by ID 
fellows. This program demonstrated an 
estimated annual cost savings of $82,000 
in patients who received PAST-guided 
antibiotic changes.29

Pharmacist with  nurses.  Often 
community-based non-academic medi-
cal centers lack access to inpatient aller-
gists and may also have limited access 
to ID consultants or trainees. In these 
cases, pharmacist- and nursing-driven 
PAST may be especially beneficial. One 
example of a successful pharmacist–
nursing model is a 714-bed commun-
ity based regional referral health system 
in Savannah, Georgia. PAST was added 
to the health system formulary follow-
ing antimicrobial subcommittee and 
pharmacy and therapeutics committee 
review. Being a non-teaching hospital 
without medical residents, ID fellows, or 
a dedicated allergy service, it was decided 
the best way to structure the team was 
with an antimicrobial stewardship phar-
macist to guide PAST and a nurse to 
administer the test via a protocol with 3 
phases: puncture, intradermal, and oral 
challenge (optional phase). Prescribing 
of PAST is currently restricted to ID physi-
cians or recommendations from the anti-
microbial stewardship pharmacist during 
day shift hours, including weekends. The 
antimicrobial stewardship pharmacist 
evaluates all patients prescribed PAST for 
exclusions for use and any medications 
that would interfere with conducting the 
test (e.g., antihistamines). The product is 
then profiled and prepared by the anti-
microbial stewardship pharmacist, who 
coordinates a time to administer the test 
with the nurse. The protocol was devel-
oped and modified to fit the institution 
for nurse utilization during administra-
tion. It includes specific documentation 
of the results and interpretation of the 
test. The nurse interprets the test and the 
antimicrobial stewardship pharmacist 
confirms the interpretation. The antimi-
crobial stewardship pharmacist is then 
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responsible for updating patient allergies, 
documenting the procedure via progress 
note, and contacting the prescribing phy-
sician for changes in antimicrobial ther-
apy. The patient is also counseled and 
provided a handout on test results by the 
antimicrobial stewardship pharmacist, 
especially for a negative test, to say that 
they are no longer allergic to penicillin 
and to inform all providers.12

Pharmacist with allergist.  The 
collaboration between a pharmacist 
and allergist was one of the first mul-
tidisciplinary approaches described 
for PAST.14,21,22,23,24,30,31 Although various 
inpatient and outpatient strategies have 
been successfully implemented, over-
all outcomes have been similar among 
models that include an allergist.

One such model includes a PAST 
service administered and interpreted 
by pharmacists, but supervised and 
directed by allergists.21,22 Chen et  al.22 
described a pharmacist-allergist team 
approach to PAST which used a compu-
terized algorithm for the selection and 
prioritization of hospitalized subjects 
who may clinically benefit from testing. 
When indicated, a trained pharmacist 
was authorized to screen patients, order 
the necessary supplies, and administer 
the test. Atypical penicillin allergy his-
tories were discussed and reviewed with 
the allergist on call. Of the 223 skin-test-
negative patients, plus an additional 5 
patients with prior penicillin tolerance, 
a total of 1152 days of alternative antibi-
otic therapy was avoided throughout the 
study period.

Pharmacist identification of penicillin 
allergic patients with subsequent aller-
gist-applied skin testing is another collab-
orative approach reported in the medical 
literature.14,23,24,30,31 Ramsey et al.14 detailed 
the use of a penicillin allergy history algo-
rithm and subsequent skin testing in hos-
pitalized patients receiving second-line 
antibiotic therapy. Pharmacists utilized 
the algorithm to identify appropriate 
candidates and scheduled an allergy 
consultation for skin testing. Of the 47 
skin-test-negative patients transitioned 
to a β-lactam antibiotic post-testing, 
982  days of second-line antibiotic ther-
apy and at least 23 hospital days were 

avoided. Similarly, Park et al.23 conducted 
an observational study evaluating the 
impact of a pharmacist-allergist collab-
orative on antibiotic exposure in peni-
cillin allergic patients in the outpatient 
setting. Pharmacists identified, educated, 
and referred appropriate clinic patients 
to an allergist for outpatient skin testing. 
Of the 503 patients enrolled in this study, 
71 (14%) pursued testing. In the cohort of 
patients requiring antibiotics during the 
study period, significantly more β-lactam 
antibiotics were prescribed in patients 
evaluated by an allergist than in those 
who were not (66% vs. 26%) (p < 0.0001).

A collaborative effort between phar-
macists and allergists for PAST is an 
effective multidisciplinary intervention 
that has shown to reduce second-line 
antibiotic exposure. The utilization of 
this approach optimizes the identifica-
tion of appropriate candidates based on 
the allergy history, including atypical 
reactions, as well as post-testing antibi-
otic selection.

Outpatient PAST

While pharmacist involvement 
with PAST services has primarily been 
focused in acute settings where the 
results will immediately impact (usu-
ally parenteral) antibiotic therapy, it is 
important to remember that allergy skin 
tests for a variety of potential allergens 
are commonly performed in allergists’ 
outpatient clinics. Such testing, even in 
patients with a history of severe reactions 
to the potential allergen, does not usually 
require inpatient admission, or intensive 
care unit monitoring, although access to 
those services should be readily availa-
ble. PAST is very safe if scratch testing is 
performed before intradermal testing.32 
Thus, PAST is a reasonable procedure 
in the outpatient or inpatient setting. In 
the clinic setting, PAST can be done not 
only to determine immediate appropri-
ate antimicrobials, but also proactively in 
patients labeled with a penicillin allergy 
before antibiotics are needed.33 Macy 
et  al.34 prospectively performed PAST 
in patients with a history of penicillin 
allergy who were not currently receiving 
antibiotics and was able to remove that 
label from patients’ electronic medical 

record. This same group of investigators 
recently examined health care utiliza-
tion of patients who had received PAST 
matched with controls and found after 
4  years that PAST patients had fewer 
clinic visits, emergency department  vis-
its, and hospital admissions.35 Given the 
limited resources most pharmacy and 
ID departments have, routine testing 
without an allergist component may not 
be feasible. However, targeted use of an 
allergy assessment program that includes 
PAST may be possible in many health 
systems. Of particular value may be per-
forming PAST on patients undergoing 
major surgery to help select appropri-
ate prophylaxis. For example, in patients 
about to undergo elective total knee or 
hip arthroplasty, setting up a time (often 
in conjunction with pre-operative assess-
ment or education appointments) for 
assessment and possible PAST by phar-
macists performed in a clinic may be 
feasible and result in more appropriate 
surgical antimicrobial prophylaxis. For 
outpatient PAST performed by pharma-
cists, logistics and billing of the program 
are often the biggest hurdles to a success-
ful service. Securing appropriate clinic 
space (or perhaps space in an infusion 
center) is often the first step to outpatient 
PAST. Scheduling of patient and phar-
macist can also be a challenge. Finally, 
the financials of the program need to be 
taken into account. Currently there are 
up to 9 Current Procedural Terminology 
(CPT) codes that can be applied to 1 test, 
with an additional CPT code for oral 
challenge.36 Depending on the setting 
and healthcare personnel involved, an 
outpatient office visit can also be billed. 
Results of a systematic review indicated 
an outpatient prescription cost savings 
of $14–$193/patient in patients with 
self-reported penicillin allergy if not pen-
icillin allergic.37Although the health sys-
tem may find a financial disincentive to 
the program from loss of pharmacists’ 
time and the supplies needed for PAST, 
as the article mentioned above demon-
strates, this may be more than offset by 
decreased health-care utilization. Also of 
importance is ensuring continuity of the 
results of the allergy assessment in all the 
patient records.
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Table 4. 2017 Results of State Boards of Pharmacy Inquiries Concerning PASTa

State PAST Allowed? Comments by BOP Contact

 Alaska No information

Alabama No information  

Arizona Maybe No current regulations. CPA are allowed; pharmacist administered and inter-
preted labs may be allowed if the CPA protocol is very detailed. PAST may 
be allowed if approved

Arkansas No information  

California Yes  

Colorado Yes Colorado Law 6.00.10 defining pharmaceutical care states pharmacists and 
physicians can create agreements and write protocols dictating the phar-
macist’s scope. The protocols and limits of the pharmacist are up to the 
parties entering into the agreement.

Connecticut No  

Delaware No There are no CPAs between pharmacists and physicians for drug therapy 
management.

Florida Maybe CPA Protocols are reviewed on a case by case basis

Georgia Maybe CPA Protocols are reviewed on a case by case basis

Hawaii No information  

Idaho No information  

Illinois No information  

Indiana Maybe CPA Protocols are reviewed on a case by case basis

Iowa Yes  

Kansas Yes  

Kentucky No information  

Louisiana No information  

Maine No  

Maryland Yes  

Massachusetts No information  

Michigan Yes  

Minnesota Yes  Allowed as long as test is in accordance with CLIA rules or is waived

Mississippi No information  

Missouri No information  

Montana No information  

Nebraska Yes CPA required

Nevada No  

New Hampshire Maybe CPA Protocols are reviewed on a case by case basis

New Jersey Yes  

New Mexico No  

New York No

North Carolina Yes  

North Dakota No information  

Continued on next page
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State board of pharmacy 
regulations and PAST

The practice of pharmacy has evolved 
significantly in the last 50 years in many 
areas. However, changes in pharmacy 
practice in the United States have not 
been uniform, owing to several factors. 
One of these factors is that rules govern-
ing pharmacy practice are determined at 
the state, rather than federal level. Thus, 
the rules determining what activities 
a pharmacist may perform within the 
scope of their practice may vary signifi-
cantly from state to state. All 50 boards 
of pharmacy in the United States were 
contacted and asked whether PAST 
completed by a pharmacist would be 
consistent with that state’s rules gov-
erning pharmacists’ scope of practice. 
The results are displayed in Table  4. It 
should be noted that some boards of 
pharmacy did not respond. If a pharma-
cist in a state where Board of Pharmacy 

rules prohibit administration of PAST 
by pharmacists, this does not mean that 
a collaborative team conducting PAST 
cannot be formed. For example, a cer-
tain state board may suggest that admin-
istration of PAST is beyond that state’s 
rules concerning scope of practice for 
pharmacists. However, that board may 
allow a nurse to administer the PAST 
and have a pharmacist interpret the 
results. Pharmacists are encouraged to 
work with their state board of pharmacy 
to determine a plan that would allow an 
allergy assessment program including 
PAST and still be in compliance with 
scope of practice rules.

Conclusion

PAST is rapidly becoming an effective, 
long-term antimicrobial stewardship 
tool to optimize antimicrobial prescrib-
ing in both the inpatient and outpatient 
settings. Pharmacists have demonstrated 

significant benefit as providers of PAST 
services in a variety of healthcare settings 
with a number of different healthcare 
professionals. Further implementation of 
allergy assessment and PAST by pharma-
cists nationally and internationally will 
help make the vast majority of penicillins 
allergies a thing of the "past".
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State PAST Allowed? Comments by BOP Contact

Ohio No Allergy testing is diagnostic in nature and does not fall under the manage-
ment/administration of medication

Oklahoma Yes CPA required

Oregon Yes  

Pennsylvania No  

Rhode Island No information  

South Carolina Yes CPA required. Inpatient PAST pilot approved by BOP

South Dakota No information  

Tennessee Yes  

Texas Yes Allowed if hospital approved

Utah Yes  

Vermont Maybe Pilot inpatient project for PAST has been approved

Virginia No information  

Washington Yes  

West Virginia Maybe Pilot inpatient project for PAST has been approved

Wisconsin Maybe  

Wyoming Yes  

aBOP = Board of Pharmacy, PAST = penicillin allergy skin test; CPA = Collaborative Practice Agreement; CLIA = Clinical Laboratory Improvement 
Amendments; No information = no response to multiple email and phone inquiries.

bInformation from 2017. Pharmacists should contact their State Boards of Pharmacy for the latest status of penicillin skin testing in their state.

Table 4. 2017 Results of State Boards of Pharmacy Inquiries Concerning PASTa,b

Continued from previous page
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