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ABSTRACT

Penicillin allergy remains the most common drug allergy, with a reported prevalence of 10% in the United States.
Epidemiology of penicillin allergy in outpatient populations is relatively scarce. This study sought to determine the prevalence
and characteristics of reported penicillin allergy in an urban outpatient population and to identify trends in clinical evaluation
and management from a tertiary center serving a large inner-city population. A retrospective review of electronic medical
records was performed of adult patients seen in the Internal Medicine Associates Clinic of Mount Sinai Hospital between
January 31, 2012, and July 31, 2012. Medical records were selected based on the documentation of penicillin in patient’s allergy
section. Of the 11,761 patients seen in the clinic, 1348 patients (11.5%) reported a history of penicillin allergy. The most
common allergic reactions were rash (37%), unknown/undocumented (20.2%), hives (18.9%), swelling/angioedema (11.8%),
and anaphylaxis (6.8%). There was an increased prevalence of penicillin allergy in female patients compared with male patients
(odds ratio [OR] � 1.82; 95% CI � 1.60, 2.08; p � 0.0001), and there were significantly fewer Asians with penicillin allergy
compared with Caucasians (OR � 0.51; 95% CI � 0.32, 0.83; p � 0.007). However, only 78 (6%) of the patients reporting
penicillin allergy had a referral to an allergy specialist. Overall, improved referral to an allergist will help to identify patients
who have penicillin allergy requiring avoidance.

(Allergy Asthma Proc 35:489–494, 2014; doi: 10.2500/aap.2014.35.3791)

Penicillin allergy remains the most common drug
allergy reported, with a prevalence of �8–12%

depending on the specific population evaluated.1–3

Higher rates are noted in individuals receiving more
health care, including female patients and with increas-
ing age.2,3 Symptoms associated with reported penicil-
lin allergy classically include rash and/or itching, nau-
sea, vomiting, shortness of breath, and anaphylaxis.
However, often reported symptoms are either classi-
fied as unknown or representative of non–IgE-medi-
ated reactions, such as nonurticarial rashes resulting
from underlying viral illnesses.4 The Choosing Wisely
campaign recommends appropriate evaluation of pa-
tients with a history of penicillin allergy rather than
avoidance or use of alternative antibiotics that can
increase medical costs, patient morbidity, and poten-
tially contribute to further antibiotic resistance.5,6 After
a complete evaluation, up to 90% of individuals with a
history of penicillin allergy are able to tolerate penicil-

lins.1 Despite these favorable statistics, drug allergies
are very rarely confirmed or removed from the medical
record, and penicillin allergy is overdiagnosed with the
antibiotic class avoided as part of a “safe rather than
sorry” approach.2,4,7

It is therefore important to study the epidemiology of
penicillin allergy, because it may help practitioners
better identify the patients at risk for true drug allergy.
Relatively few studies have examined the characteris-
tics of penicillin allergy in various patient populations.
A 20-year retrospective study published by Ponvert et
al. is the largest to report on �-lactam allergy in chil-
dren. They showed that a history of severe skin symp-
toms such as acute generalized Stevens–Johnson Syn-
drome (SJS), serum sickness-like reactions, and
anaphylaxis were risk factors for �-lactam allergy, al-
though age, gender, and a history of atopy were not
contributing factors.8 In contrast, the largest retrospec-
tive study of both children and adults with self-re-
ported antibiotic allergy by Macy et al. found that
female gender and older age were associated with a
higher rate of self-reported allergy, albeit without con-
firmation by skin and challenge testing.2 Despite these
reports, there are still few published data on the epi-
demiology of penicillin allergy in the outpatient pop-
ulation of the United States.2

Beyond epidemiology, it is also important to study
the management of penicillin allergy given the drug’s
efficacy and cost-effectiveness, particularly in diseases
such as group A streptococcal pharyngitis and syphi-
lis.9 The Joint Task Force on Practice Parameters has
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stated that the “evaluation of patients with penicillin
allergy by skin testing leads to reduction in the use of
broad-spectrum antibiotics and may decrease costs.”1

Current evaluation includes skin-prick testing, intra-
dermal testing, in vitro testing for IgE, and oral drug
challenge, all of which should be precluded by a thor-
ough history to help determine the likelihood of true
clinical allergy. In terms of the reliability of testing for
penicillin allergy, studies have shown a large discrep-
ancy in specificity and sensitivity for in vitro detection
of penicillin-specific IgE.10,11 One such study showed
that the specificity of fluorenzymeimmunoassay (CAP-
FEIA; Phadia, Uppsala, Sweden) for penicillin ranged
from 83.3 to 100% and sensitivity ranged from 0 to
25%.10 Another prospective study showed that com-
mercially available anti–penicillin IgE fluorenzymeim-
munoassays were not useful in diagnosing penicillin
allergy in patients with remote histories of penicillin
allergy.12 With data supporting such low sensitivity,
immediate hypersensitivity skin testing is considered
the most useful test for detecting IgE-mediated reac-
tions to penicillin. A recent consensus document sup-
ports that skin-prick testing is advised as an initial
screen in patients with a history of immediate reaction
to penicillin, because it is simple, rapid, cost-effective,
and highly specific.13 Studies show that skin testing
with both penicilloyl-poly-lysine (major determinant)
and penicillin G (minor determinant) can identify up to
�95% of patients with positive reactions, and 98% of
patients with a negative result will tolerate penicillin
without any serious reaction.14 Additional studies in-
dicate that penicillin skin testing using only penicil-
loyl-poly-lysine and penicillin, followed by an oral
amoxicillin challenge, is a safe way to determine clin-
ically significant IgE-mediated penicillin allergy.15

However, despite the availability and endorsement of
various clinical tests, there are many patients who con-
tinue to carry a diagnosis of penicillin allergy as a
result of poor testing use and application.

In this study we sought to determine the prevalence
and characteristics of reported penicillin allergy in a
general internal medicine practice serving an urban
population in New York City. We further aimed to
identify trends in clinical evaluation and management
to establish more concise recommendations toward im-
provement in the clinical care of patients with a history
of penicillin allergy.

METHODS

Study Design
A retrospective review of electronic medical records

(Epic; Epic Systems Corp., Verona, WI) was performed
of adult patients seen in the Internal Medicine Associ-
ates Clinic of Mount Sinai Hospital, New York, NY,
between January 31, 2012, and July 31, 2012. This clinic

serves an urban population of East Harlem, NY. We
queried electronic medical records for patients with
any of the following listed in the allergy section at the
time of chart review (October 2012): penicillin, penicil-
lin G, penicillin G benzathine, penicillin G potassium,
penicillin G procaine, penicillin G sodium, penicillin V,
and penicillin V potassium. Demographics, clinical his-
tory, and details of penicillin reaction were collected
from the medical record and analyzed. This study was
approved by the Institutional Review Board of Mount
Sinai Hospital with a waiver of consent.

Demographic Information and Study Variables
The following data were recorded for each subject:

age at the time of chart review, race, gender, docu-
mented symptoms of allergic reaction to penicillin,
referral to allergy, the presence of additional atopic
conditions including asthma and allergic rhinitis, and
the coexistence of a diagnosis best treated with peni-
cillin including syphilis (ICD9 090.* to 097.*), group A
Streptococcus infection (ICD9 041.01), or streptococcal
sore throat (ICD9 034.0).

A more detailed review of the medical record was
performed for patients with a documented history of
anaphylaxis to penicillin by reviewing the entire med-
ical record, including progress notes. The information
recorded included details of anaphylaxis history, doc-
umenting physician, additional antibiotic allergy, and
historical antibiotics prescribed.

Statistical Analysis
Statistical analysis was performed using GraphPad

(GraphPad Software, La Jolla, CA). Categorical vari-
ables were summarized using frequencies and percent-
ages. Age across groups was compared with one-way
ANOVA (Kruskal-Wallis test), and gender and race
across groups was compared with a chi-square test.
Odds ratios (ORs) and CIs of 95% were calculated
where applicable. All tests were performed using a
level of significance of p �0.05.

RESULTS
Eleven thousand seven hundred sixty-one patients

were seen in the Internal Medicine Associates Clinic
from January 31, 2012, to July 31, 2012, of which 1348
(11.5%) met study criteria of documented penicillin
allergy. Characteristics of patients without a penicillin
allergy, patients with a reported nonanaphylactic pen-
icillin allergy, and patients with reported penicillin
anaphylaxis are presented in Table 1. There was an
increased prevalence of penicillin allergy (of any type)
in female patients (OR � 1.82; 95% CI � 1.60, 2.08; p �
0.0001) compared with male patients. The most com-
mon race with penicillin allergy was African American
(although this was the most common documented race
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among all clinic patients), and there were significantly
fewer Asians with penicillin allergy compared with
Caucasians (OR � 0.51; 95% CI � 0.32, 0.83; p � 0.007;
Table 2).

Among all patients with penicillin allergy, the most
common documented reactions included rash (37%),
hives (18.9%), and swelling/angioedema (11.8%; Table 3);
6.8% (n � 92) of patients had documented anaphylaxis.
For patients with a history of penicillin anaphylaxis,
the vast majority (92.4%) had no documentation of the

details of the reaction, including age of anaphylaxis;
20.2% of patients were documented as having an “un-
known” or an “undocumented” reaction. Seventy-
eight (6%) of the 1348 penicillin-allergic patients had a

Table 1 Patient characteristics

Attribute Internal Medicine
Clinic Patients

without Penicillin
Allergy

n � 10,413

Internal Medicine
Clinic Patients

with
Nonanaphylactic
Penicillin Allergy

n � 1256

Internal Medicine
Clinic Patients
with Penicillin

Anaphylaxis
n � 92

p Value

Female patients 6723 (64.6%) 967 (77%) 69 (75%) �0.00001
Age, yr (mean � SD) 52.6 (�16.6) 56.7 (�15.8) 53.8 (�15.9) �0.0001
Age, yr (median) 53 58 51
Other race 4873 (46.8%) 602 (47.9%) 32 (34.8%) 0.05
African American 3558 (34.2%) 439 (35%) 38 (41.3%) 0.31
Caucasian 1225 (11.8%) 158 (12.6%) 18 (19.6%) 0.05
Asian 272 (2.6%) 18 (1.4%) 1 (1.1%) 0.02
Unknown race 227 (2.2%) 19 (1.5%) 1 (1.1%) 0.24
Hispanic/Latino 213 (2%) 16 (1.3%) 2 (2.2%) 0.17
Native American 35 (0.3%) 4 (0.3%) 0 0.85
Pacific Islander 10 (0.1%) 0 0 0.52
Any additional antibiotic

allergy documented
— — 21 (22.8%)

Sulfa antibiotic allergy
documented

— — 12 (13%)

Macrolide allergy
documented

— — 7 (7.6%)

Cephalosporin allergy
documented

— — 3 (3.3%)

Fluoroquinolone allergy
documented

— — 3 (3.3%)

Table 2 Likelihood of reported penicillin allergy
based on race

Race OR CI (95%) p Value

African American vs
Caucasian

0.94 0.78, 1.13 0.48

Asian vs Caucasian 0.51 0.32, 0.83 0.007
Hispanic/Latino vs

Caucasian
0.77 0.49, 1.22 0.26

Native American vs
Caucasian

0.78 0.28, 2.27 0.67

OR � odds ratio.

Table 3 Historical reactions associated with
reported penicillin allergy

Documented Reaction Patients (%) n � 1348

Rash 37.0
Unknown/undocumented 20.2
Hives 18.9
Swelling/angioedema 11.8
Anaphylaxis 6.8
Other 5.3
Itching 3.9
Shortness of breath/dyspnea 3.4
Nausea and/or vomiting 1.4
Diarrhea 0.5
Palpitations 0.3
Headache 0.2
Ocular toxicity 0.1

Note: Many patients had multiple documented reactions.
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documented referral to an allergy specialist, of which
56 (72%) were evaluated in our allergy clinic.

In terms of comorbidities, slightly less than one-third
of the patients with penicillin allergy had asthma
(30.6%) or allergic rhinitis (27.5%). Five patients had
documentation of streptococcal pharyngitis and five
other patients had syphilis; all of the patients with
either pharyngitis or syphilis who received treatment
were prescribed azithromycin. Regarding additional
drug allergy in populations with reported penicillin
allergy, 21 patients also had reported cephalosporin
allergy, 3 of whom had a history of penicillin anaphy-
laxis. The cephalosporin-allergic patients otherwise
had documentation of hives and/or rash (n � 11),
swelling (n � 2), or unknown reaction (n � 5) with
penicillin.

Subgroup analysis of patients with reported anaphy-
laxis was performed (n � 92). Primary care physicians
were the most frequent providers to document penicil-
lin anaphylaxis (42.4%), followed by physicians tran-
scribing documentation from paper to electronic re-
cords through chart abstraction (23.9%) and physicians
documenting in the emergency room (18.5%). Physi-
cians in allergy, cardiology, endocrinology, geriatrics,
gynecology, hepatology, nephrology, pain manage-
ment, and pulmonary subspecialties each accounted
for �3% of the providers documenting penicillin ana-
phylaxis; 22.8% of this patient subgroup had additional
antibiotic allergies documented, of which sulfa-based
antibiotics and macrolides were the most common (Ta-
ble 1). Interestingly, although there were 3 patients
labeled as cephalosporin allergic within the penicillin
anaphylaxis subgroup, 11 of the patients had docu-
mentation of receiving a cephalosporin without clinical
reaction. Of these 11 patients, 9 were prescribed the
cephalosporin after the chart documentation of peni-
cillin allergy. A full listing of antibiotics prescribed to
patients with documented penicillin anaphylaxis is
provided in Table 4.

DISCUSSION
In this study, we found a significant increase in

documented penicillin allergy in female patients ver-
sus male patients, a finding that has been borne out in
multiple studies looking at gender differences in the
reporting of adverse drug reactions.3,16 Because this
study did not prospectively test for penicillin allergy in
the identified study patients, it remains unclear
whether this difference is because of reporting bias or
actual biological/pharmacokinetic factors. We also
found that Asian race may be protective in penicillin
allergy when compared with Caucasian race, and, to
our knowledge, this is the first time such a racially
protective finding has been reported. Although this
study did not examine allergy trends in age in the

selected population, other studies have shown that
increasing age may be a risk factor for penicillin al-
lergy.2

Another important finding to come from this study
relates to the technical documentation of allergic reac-
tion. Close to one-half of all anaphylactic penicillin
allergies were recorded by primary care physicians,
and we presume that many of the overall penicillin
allergies were also recorded by primary care physi-
cians. A meaningful number (20.2%) of general reac-
tion histories were recorded as “unknown” or “undoc-
umented.” Although this description may represent a
segment of patients who could not provide an accurate
history of penicillin reaction, it may also represent a
segment of patients who were not formally asked
about the details of penicillin reaction.

Additionally, none of the recorded histories distin-
guished between an immediate and delayed reaction.
For all physicians, including primary care physicians,
the documentation of a drug allergy should include (at
a minimum) the nature and timing of the reaction,
because this can be used to determine a pretest likeli-
hood for true drug allergy.17 This is particularly true
when it comes to the documentation of rash, the most
commonly reported reaction in our patient group. In a
publication by Scherer and Bircher, they highlight the

Table 4 Historical antibiotics prescribed for
patients with reported penicillin anaphylaxis

Antibiotics Prescribed No. of Patients
(n � 92)

Azithromycin 22
Ciprofloxacin 22
Levofloxacin 18
Trimethoprim/sulfamethoxazole 17
Metronidazole 14
Clindamycin 11
Vancomycin 11
Nitrofurantoin 8
Erythromycin 7
Doxycyline 6
Cephalexin 4
Moxifloxacin 4
Cefazolin 3
Ceftriaxone 3
Clarithromycin 3
Cefuroxime 2
Tetracycline 2
Imipenem-cilastatin 1
Linezolid 1
Minocycline 1
Ofloxacin 1
Rifaximin 1
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importance of documenting exact morphology, distri-
bution, and speed of evolution of skin symptoms in a
suspected drug hypersensitivity reaction. They report
that “danger signs” for immediate-type reactions in-
clude extensive pruritus (particularly on palmoplantar
and scalp surfaces) as well as a flush on the face and
neck with conjunctivitis and rhinitis, and that “danger
signs” for delayed-type reactions include erythro-
derma, pain, purpura, hemorrhage, necrosis, and ero-
sive stomatitis.18 There is significant difference in the
testing and management of a patient who has skin
symptoms consistent with a mild maculopapular erup-
tion versus SJS or toxic epidermal necrolysis, and none
of our patients had such detailed descriptors. Similarly,
the vast majority (92.4%) of patients with reported
anaphylaxis to penicillin did not have details of the
anaphylactic reaction. Current practice recommends
avoidance of testing and challenge to penicillin in those
patients with a history of SJS/ toxic epidermal necroly-
sis. Patients with a history of anaphylaxis should be
evaluated by skin testing before any challenge in a
monitored setting. Therefore, it is essential to clarify
and obtain a complete history to determine whether a
patient’s reaction meets the criteria for these diagnoses.
In the era of electronic medical records, efforts should
be made toward improved documentation of drug al-
lergy to aid in a multidisciplinary understanding of
accurate patient drug histories.

As for the question of cephalosporin use in penicil-
lin-allergic patients, relatively few patients (1.6%) with
documented penicillin allergy also had documented
cephalosporin allergy. This supports practice guide-
lines that most patients with a history of penicillin
allergy can tolerate cephalosporins, and when severe
reactions are excluded, the rate of reactions after giving
a cephalosporin (without skin testing) to a patient with
a history of penicillin allergy is �0.1%.1 Within the
group of patients with reported penicillin anaphylaxis,
11 were uneventfully prescribed cephalosporins in-
cluding cephalexin, cefazolin, cefuroxime, and ceftriax-
one. These were prescribed for various infections in-
cluding cellulitis, pneumonia, and bacteremia as well
as prophylaxis for spinal intervention, valve replace-
ment, and intestinal surgery. It is interesting that the
first-generation cephalexin was prescribed more than
the second- and third-generation cephalosporins, given
that the original study quoting 10% cross-reactivity
between penicillins and cephalosporins was referenc-
ing first-generation cephalosporins.19

Finally, our study reveals low numbers of referral to
allergy for penicillin reactions. With such low referral
numbers, there likely is a role for educating primary
care physicians on the availability of standard methods
for evaluating penicillin allergy, as well as the impor-
tant role they can play in promoting successful antimi-
crobial stewardship through working up penicillin al-

lergy. Allergy evaluation should also be stressed as an
economical decision; a recent study in the setting of
selected inpatient wards estimated that the avoidance
of �-lactam antibiotics on only 55 occasions incurred an
additional cost of $15,672 (Canadian dollars).20 Overall,
penicillin testing and challenge is a well-tolerated, ef-
fective service that should be offered in an elective
manner before patients are in a critical condition re-
quiring specific antibiotic regimens.

The limitations of this study include that it is a
retrospective chart review without prospective confir-
mation of penicillin allergy through standardized test-
ing. The patients identified as penicillin allergic were
largely through self-report, although the histories were
filtered through health-care professionals during the pro-
cess of labeling the electronic medical record. We may
have missed some patients with penicillin allergy, be-
cause we looked only for patients with listed allergies to
penicillin, penicillin G, and penicillin V. However, our
assumption is that most providers entered the allergy
as “penicillin” to cover the entire family of medica-
tions. Additionally, our chart review could be missing
patients who had a diagnosis of penicillin allergy that
was cleared by the allergy service and therefore re-
moved from the electronic medical record. In this case,
the referrals to and workups by the allergy service may
be higher than reported.

In summary, this study adds to the relatively small
repository of information on patients with penicillin
allergy in the outpatient population. We note signifi-
cantly higher penicillin allergy prevalence in female
patients, and we identify that Asian race may be pro-
tective against penicillin allergy. Many patients had
vague or distant histories of penicillin reaction, most
commonly rash, and the majority of such patients may
tolerate penicillin after allergy evaluation. It is there-
fore justifiable from the perspective of health-care
costs, as well as the benefit to the individual patient,
that an increased focus be placed on clarifying penicil-
lin allergy in the outpatient setting. Improved docu-
mentation of penicillin allergy is called for by all prac-
titioners, and patients should be referred to allergists
for well-established and validated methods of penicil-
lin allergy evaluation.
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