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This research looks closely at adults admitted to Arrowhead 
Regional Medical Center, a county teaching hospital over a six 
month period with self proclaimed penicillin or cephalosporin 

allergy. 
The purpose of this study is to differentiate patients with a true 
IgE allergy from a common reaction to penicillin and to evaluate 
the cost of falsely labeled beta-lactam allergies.  In doing so, it 

will demonstrate the savings associated with the use of penicillin 
allergy skin testing with the PRE-PEN® in patients with infections 

that require beta-lactams as first line therapy. 

This study will also analyze the potential savings of delabeling 
these allergies, as well as the benefit of de-escalating antibiotic 
therapy to avoid the risk of infections, ineffective treatment and 

multi-drug resistance.

• Retrospective chart review of patient records with Beta-lactam allergy 
labeling over 6 month period (September 2018- February 2019).

• Treatment duration was averaged to ten days. 
Inclusion:

- Adult patients (18 years or older) with penicillin allergy label 
- Admitted to ARMC for infections including urinary tract infections, skin 

and soft tissue infections, and intra abdominal infections.
- Labeled with Penicillin or Cephalosporin allergy

Exclusion:
- Reported history of anaphylaxis, hypersensitivity in the past 10 years, 

severe cutaneous adverse reaction such as SJS, TEN, DRESS
- Pregnancy
- None IgE-mediated reaction such as vasculitis, interstitial nephritis, or 

hemolysis. 
• Forty patients were analyzed in this study who are labeled with 

penicillin/cephalosporin allergy and given ciprofloxacin, levofloxacin or 
aztreonam as alternatives to beta-lactams due to the penicillin/ 
cephalosporin allergy.

• patients was divided into three groups, A, B, and C as seen in figure 1.
• 60% of those were found to be potential candidates for the penicillin skin 

testing.

• The cost of broad spectrum antibiotics is about 34% higher for 
ARMC than the use of parental beta-lactams.

• When incorporating the additional cost of the PRE-PEN® with 
the cost of parenteral beta-lactams, the hospital cost per 
patient was found to be 23% lower as compared to when 
fluoroquinolones and aztreonam were used. 

• The average cost per patient for the antibiotics being used at 
ARMC as an alternative to penicillin and cephalosporins is seen 
in Table 3 and ranges between $60 to $580.

• Figure 2 shows patients per antibiotic treatment group vs 
those who are candidates for the penicillin skin testing over 6 
month period 

• Table 3 and 4 break down the cost of antibiotic per dose and 
averages the cost per patient per treatment course.  

• The average cost per patient of parental Beta-lactams as seen 
in Table 4 ranges between $41 to $346.

PCN allergy questionnaire and delabeling penicillin allergy by skin 

testing using the PRE-PEN® will be beneficial and cost effective 
to both the medical institute and the  patients with reported 

penicillin allergy who do not, in fact, have type 1 IgE 
hypersensitivity 
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Figure 2: The Number of Patients Per Antibiotic Group Who Qualify for the 
Penicillin Skin Testing Versus the Total Numbers of Patients on Antibiotics with 
Penicillin Allergy

Antibiotic
Cost Per 

Vial 
Average # of 

Doses
Average Cost per 

Patient
Total Average 

Monthly Spent

Ciprofloxacin 
400 mg $6.99 20 $139.8 $1398

Levofloxacin 
250/500 mg $11 10 $110 $110

Levofloxacin 
750 mg $6 10 $60 $720

Aztreonam 
1 gm $29 20 $580 $9280

$11618

Antibiotic
Cost Per 

Vial 
Average # of 

Doses Average Cost Per Patient

Cefazolin 1 g $1.37 30 $41.10

Ceftriaxone 1g $1.49 20 $29.80

Ampicillin 1g $8.64 40 $345.60

Reaction Type Group 

Penicillin/Cephalosporin Allergy Label but no anaphylaxis or severe 
reaction within the past 10 years

A

Penicillin/Cephalosporin Allergy with Hypersensitivity Reported B

Penicillin/Cephalosporin Allergy with Anaphylaxis Reported  C

• Beta-lactam antibiotics are a class of antibiotic consisting of 
all agents that contain a beta-lactam ring in their molecular 
structures. This includes penicillin derivatives such as 
cephalosporins, monobactams, and carbapenems.

• Specifically, we analyzed β-lactams used at ARMC including 
cefazolin, ceftriaxone, and ampicillin.

• Overall, the cost of parental beta-lactams was found to be 
more cost-effective to both the patient and the hospital than 
broad spectrum antibiotics when treating the same infection. 

• The cost of an antibiotic therapy per visit can be up to $580 
per each patient with a penicillin allergy who have infections 
such as Pneumonia, UTIs, or skin/soft tissue infections.

• On the other hand, for patients with no penicillin or 
cephalosporin allergy, the cost can be reduced to by up to 
$346.

• Although the cost of PRE-PEN® is $103 per dose, the total 
cost per patient will still be 23% less than a patient  falsely 
labeled with allergy and placed on broad spectrum antibiotics

• Therefore, there is a greater benefit in evaluating a patient 
with presumed penicillin allergy using the skin test than to 
cover with broader spectrum antibiotics in eligible 
candidates.

• In the future, the plan is to implement penicillin allergy skin 

testing and delabeling project using the PRE-PEN® with 
patients admitted to  ARMC. This will aim to reduce risk of 
antibiotic resistance, hospital days and improve antibiotic 
stewardship

• Antibiotic allergy misreporting has increased the use of broad 
spectrum antibiotics use over the last decade. 

• Penicillin allergy is reported among 10% of all patients and 15% 
of all hospital admissions, with only around 0.2% experiencing 
a true type I IgE mediated anaphylactic reaction. 

• A true IgE mediated immediate type hypersensitivity reaction 
includes features of anaphylaxis, angioedema, bronchospasm, 
and/or urticaria with use of penicillin. 

• A large sample of patients who are labeled with penicillin 
allergy have either experienced an adverse reaction (nausea, 
vomiting, or pruritus) or have had an IgE mediated allergy that 
resolved with age2.

• Patients with a history of penicillin allergy are more likely to be 
treated with broad-spectrum antibiotics, which have distinct 
disadvantages such as high cost, less effective, high risk of side 
effects, such as C. Diff,  and the spread of multi-drug resistant 
bacteria such as MRSA and VRE.

Background

Reaction Type A B C Total 

Total Cases 24 4 12 40

Percent (%) 60 10 30

Figure 1: The Number of Patients with labeled Penicillin Allergy Who Were 
Admitted to ARMC Between August 2018 and February 2019

PRE-PEN®(Skin Test Antigen)

• PRE-PEN® is the only FDA approved skin test for 
the diagnosis of penicillin allergy1.This can be 
performed safely on hospitalized patients and 
suggests improved outcomes, less broad 
spectrum antibiotic use, and potential cost 
savings.

• PRE-PEN® is a skin test antigen reagent that 
reacts specifically with benzylpenicilloyl IgE 
antibodies1 to produce immediate wheal and 
flare reactions which may reflect increased risk 
of allergic reactions to subsequent penicillin 
therapy. 

• The Cost of the Penicillin Skin Testing Supply Kit 
(contains 5 PREPEN®) is $5151.

The cost is $103 per patient. 

Table 3: Cost Analysis of broad spectrum antibiotics used in place of Beta-
lactam

Table 4: Cost Analysis of Beta-lactam antibiotics

Table 2: Breakdown of reaction type to Beta-Lactam allergy

Table 1: Beta-Lactam allergy divided by  reaction type


