Pro/Con Review

Are Cephalosporins Safe for Use in Penicillin
Allergy without Prior Allergy Evaluation?
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INTRODUCTION

At the American Academy of Allergy, Asthma, and Immu-
nology 2017 Annual Meeting in Atlanta, Georgia, the following
issue was debated: “Cephalosporins are safe for use in penicillin
allergy (without prior allergy evaluation).” The pro position was
presented by Eric Macy, and the con position was presented by
Kimberly Blumenthal. Each position considered the existing data
on the safety of using cephalosporins in patients with a history of
penicillin allergy, without prior allergy evaluation to confirm
acute tolerance to that cephalosporin. The present article is an
account of the pro/con debate and does not constitute a
systematic review of the literature.

THE PRO POSITION—DR MACY

The basic argument for the pro position relies on the under-
appreciation of the risks of avoiding a needed therapeutic
cephalosporin when it is the drug of choice for a documented
bacterial infection, versus the dramatically exaggerated risk of
serious immunologically mediated reactions to cephalosporins in
the very common setting of an unconfirmed penicillin a/lergy (ie,
what is noted in a medical record pertaining to an adverse re-
action or intolerance associated with the previous use of a specific
medication or medication class without verification of an IgE-
mediated mechanism responsible), or even the relatively rare
setting of a confirmed immunologically mediated hypersensitiv-
ity to penicillin.

I strongly believe that the literature supports that all
individuals, particularly hospitalized individuals, with an un-
confirmed penicillin allergy should have the penicillin allergy
confirmed or removed for patient safety.'™ This does not mean
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one could not treat a patient with a cephalosporin before
removing the penicillin @/lergy or confirming a penicillin allergy
(ie, a clinically significant IgE-mediated reaction). Penicillin al-
lergy testing supports effective antibiotic stewardship and helps
reduce health care expenditure, specifically excess hospital days.’
Additional testing to document acute tolerance to a cephalo-
sporin in the setting of a penicillin a/lergy, before therapeutic use
of the cephalosporin, is not clinically useful because it has such a
high number needed to treat for even a minimal hypothetical
benefit.” Recommending that cephalosporin tolerance testing
must occur does not improve overall patient safety or clinical
outcomes because of the high number needed to treat, time,
expense, and the low likelihood of such testing occurring, and
will potendally result in ever greater use of less effective
non—beta-lactam antibiotics.

Epidemiology

About 9.0% of the US population that uses health care carries a
history of a penicillin a/lergy and about 1.3% carries a history of any
cephalosporin allergy.” The adverse reaction rate reported in the
electronic health record (EHR) is higher for females than for males
for all antibiotic exposures.® The prevalence rates of both rise with
age and are typically much higher in hospitalized populations.
There is a predicable rate of adverse reactions reported in the EHR
after all penicillin, cephalosporin, or any other antibiotic expo-
sures.” There is no such thing as a risk-free antibiotic exposure,
even after negative allergy testing. An individual may tolerate
several courses of a specific antibiotic, then have an antibiotic-
associated reaction, and then tolerate several more courses
without any new reactions. For penicillins, the 95% ClIs for re-
actions reported in the EHR within 1 year of the exposure are
1.34% to 1.57% for females and 1.01% to 1.24% for males. For
cephalosporins, the 95% Cls are 0.96% to 1.21% for females and
0.49% to 0.72% for males.” The rates are lower if the time interval
for reporting is shortened from 1 year to 30 days.” What s reported
in the drug allergy or intolerance field of the EHR is the current
reference standard for a clinically significant adverse drug reac-
tion.” If an adverse reaction is not reported, it cannot influence
future antibiotic prescribing.

Most reported cephalosporin allergies are benign rashes. Only
an extremely small minority of cephalosporin-associated reactions
are life-threatening anaphylaxis or a severe cutaneous adverse
reaction (SCAR).® In a study of 3,999,290 individuals with at
least 1 health care visit between January 1, 2010, and December
31, 2012, including 622,456 individuals exposed to 901,908
courses of oral cephalosporins, and 326,867 individuals exposed
to 487,630 parenteral cephalosporins, anaphylaxis occurred after
only 5 (0.00002%) oral exposures (95% CI, 1/1,428,571-1/
96,154) and only 8 (0.00016%) parenteral exposures, (95% CI,
1/200,000-1/35,971) (P = .08). There were only 3 documented
cephalosporin-associated SCARs (95% CI, 0-1 in 217,291),
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Abbreviations used
C difficile- Clostridium difficile
EHR- Electronic health record
FDA- Food and Drug Administration
PPV- Positive predictive value
SCAR- Severe cutaneous adverse reaction

none of them was uniquely associated with a cephalosporin, and
all had other associated antibiotic or other drug exposures that
may have been more likely to have induced the SCAR.

The risk of penicillin-associated anaphylaxis is also very low."
In a study of 5,201,036 individuals, mean age 35.6 & 20.7 years
and 52.5% females, who had at least 1 health care visit between
January 1, 2009, and December 31, 2015, there were 1,840,830
individuals exposed to 3,837,003 courses of oral penicillins and
172,840 individuals exposed to 237,404 courses of parenteral
penicillins. There were a total of 26,195,595 patient-years of
follow-up. There were only 17 cases, or 1 in 225,706 (0.00044%),
95% CI 1 in 430,218 (0.00023%) to 1 in 152,983 (0.00065%),
11 females, with anaphylaxis associated with oral penicillin ex-
posures, and 3 cases, or 1 in 79,134 (0.00126%), 95% CI 0 (0%)
to 1 in 37,125 (0.0027%), 2 males, with anaphylaxis associated
with parenteral penicillin exposures (P < .001).

The rate of confirmed penicillin allergy has been falling over
the past 50 years.'' Only about 2% to 3% of individuals with a
history of penicillin allergy will be confirmed to have clinically
significant IgE-mediated allergy or delayed-onset T-cell—medi-
ated hypersensitivity by the current reference standard test, an
oral amoxicillin challenge.'” The most common severe
cephalosporin-associated adverse reaction is Clostridium difficile
(C difficile), which occurs within 90 days after about 3% of all
third- to fifth-generation cephalosporin exposures, and about 1%
of all cephalosporin exposures.”

0

Risk of not using a cephalosporin, when it is the drug
of choice

Many previous studies have confirmed that avoidance of
cephalosporins in patients with penicillin allergy results in
negative outcomes, which include an increased risk of adverse
events, > suboptimal treatment of infections,m'IS and treatment
failures''” (Table 1). Avoidance of cephalosporins, when indi-
cated for perioperative prophylaxis, can also lead to more
surgical-site infections.

Risk of using a cephalosporin in individuals with an
unconfirmed penicillin allergy

In the study of 3,999,290 individuals with at least 1 health
care visit between January 1, 2010, and December 31, 2012,
noted previously,’ the 95% Cls for the rate of cephalosporin-
associated anaphylaxis in penicillin-allergic males were 0% to
0.0073%, and this was not significantly different than the rate
for males with any other drug allergy, 0% to 0%, or no drug
allergy, 0% to 0.0013%.° The 95% ClIs for penicillin-allergic
females, 0.0023% to 0.0055%, were also not clinically signifi-
cantly different than the rate for females with any other drug
allergy, 0% to 0.002%, or no drug allergy, 0.0001% to 0.0002%.

In that study, cephalosporins were the most commonly used
antibiotic family used in penicillin-a/lergic individuals.” There
were 65,915 penicillin-allergic individuals exposed to 127,125
cephalosporin courses without any cephalosporin tolerance

MACY AND BLUMENTHAL 83

testing performed. There were also 3,313 cephalosporin-allergic
individuals exposed to 6,404 courses of another cephalosporin.
The 95% ClIs for new cephalosporin-associated adverse reaction
reported in the EHR within 30 days of a cephalosporin course
for males with a penicillin allergy were 0.95% to 1.15%, for
cephalosporin allergy 0% to 0.43%, for any other drug allergy
0.37% to 0.44%, and for no drug allergy 0.34% to 0.37%. The
95% Cls for new cephalosporin-associated adverse reaction re-
ported in the EHR within 30 days of a cephalosporin course for
females with a penicillin allergy were 1.10% to 1.24%, for
cephalosporin allergy 0.60% to 1.11%, for any other drug allergy
0.52% to 0.57%, and for no drug allergy 0.40% to 0.44%. Most
of these reported adverse events were benign rashes or gastroin-
testinal reactions and not life-threatening events.

Risk of using a cephalosporin in individuals with a
confirmed penicillin allergy

Cephalosporins are safely used in individuals with penicillin
allergy confirmed by positive penicillin skin test results, without
any testing for cephalosporin tolerance. In a cohort of 118
penicillin skin test positive individuals and 1,566 penicillin skin
test negative individuals, 70.7% females, with a mean follow-up
of 4.5 £ 2.9 years, and exposed to a mean of 8.2 £ 10.5 total
courses of antibiotics, there were 118 courses of cephalosporins
administered to penicillin skin test positive individuals and 1,038
courses of cephalosporin administered to penicillin skin test
negative individuals."” The 95% ClIs for a newly reported
cephalosporin-associated adverse reaction for penicillin skin test
negative females were 0.93% to 2.07% versus 0% to 1.01% for
males. The 95% Cls for a newly reported cephalosporin-
associated adverse reaction for penicillin skin test positive
females were 0% to 0% versus 0% to 7.92% for males.

In a group of 513 penicillin-allergic surgical patients receiving
antibiotic prophylaxis during 624 surgeries, there was 1 benign
urticarial rash (0.7%) out of 153 total cephalosporin courses, 127
courses of cefazolin, and 26 courses of cefoxitin in 140 pa-
tients.”” No testing for cephalosporin tolerance was performed.
This compared with 8 (2.0%) rashes or other reported side ef-
fects associated with 387 courses of clindamycin and 3 (15.8%)
rashes or other side effects associated with 19 courses of
ciprofloxacin.

From 2010 through 2017 in my practice at Kaiser Perma-
nente, we have used an oral amoxicillin challenge in all penicillin
skin test negative individuals to confirm acute tolerance. We
have tested more than 2,500 individuals during this period.
We identified 24 penicilloyl-poly-lysine and native penicillin
skin test negative individuals with acute-onset (within 1 hour)
oral amoxicillin-associated reactions and additional 10
individuals with delayed-onset (more than 1 hour) oral
amoxicillin-associated reactions. We reviewed these patients’
exposures to cephalexin and cefaclor, the 2 cephalosporins that
share an exact side chain with amoxicillin, both before and after
their index penicillin class antibiotic-associated adverse reactions,
which was also to amoxicillin in almost all of them. There were 4
(16.6%) subjects with confirmed acute amoxicillin hypersensi-
tivity who had tolerated 11 courses of cephalexin before their
index penicillin-associated reaction. There were 8 (33.3%) sub-
jects with confirmed acute amoxicillin hypersensitivity who
tolerated 48 courses of cephalexin after their index penicillin-
associated reaction. One of these 8 individuals also tolerated a
course of cefaclor. There was 1 (10%) individual with confirmed
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TABLE |. Studies assessing the risk of withholding cephalosporins/beta-lactams in patients with penicillin/beta-lactam allergy

Study

Population

Findings

Comments

MacFadden et al'?

Koliscak et al'*

Jeffres et al'®

Blumenthal et al'’

Blumenthal et al'

Prospective study of 507 hospitalized
patients requiring infectious
diseases consultation across 3
academic medical centers in
Canada; 95 (19%) with reported
beta-lactam allergy

Retrospective study of 116 inpatients
in a single US medical center with
reported beta-lactam allergy and
gram-negative pneumonias,
urinary tract infections, or
bacteremias assessing the
adequacy of beta-lactam and
alternative therapies

US multicenter, retrospective cohort
study of 552 patients with gram-
negative bloodstream infections

Decision analytic model with
literature-based input parameters
assessing clinical outcomes for
patients with MSSA bacteremia
and reported penicillin allergy

US single-center retrospective cohort
of 456 inpatients with MSSA
bacteremia; 59 (13%) with a
reported penicillin allergy

Increased odds of adverse events
(composite outcome of
readmission for the same infection,
acute kidney injury, C difficile
infection, or drug-related adverse
reactions requiring
discontinuation) in those not
treated with a beta-lactam (aOR,
3.18; 95% CI, 1.28-7.89). Patients
who received preferred beta-lactam
therapy had a similar risk of
adverse events compared with
patients not reporting allergy
(aOR, 1.33; 95% CI, 0.62-2.87)

Single beta-lactam alternative agents
were adequate less frequently than
beta-lactams and combination
regimens (beta-lactam plus a beta-
lactam alternative)

Patients with a reported beta-lactam
allergy treated with a beta-lactam
(n = 433) had lower rate of clinical
failure (27.4%) compared with
those given alternatives (n = 119
[38.7%]; P =.03)

Giving the most common beta-lactam
alternative antibiotic (ie,
vancomycin) resulted in the fewest
patients achieving MSSA cure and
the highest rate of recurrence
(67.3%/14.8%), compared with
allergy-history—guided therapy
(83.4%/9.3%) and penicillin skin
testing—guided therapy (84.5%/
8.9%)

Patients reporting penicillin allergy

were less likely to receive optimal
therapy (ie, nafcillin, oxacillin,
cefazolin) than those without a
penicillin allergy history (47% vs
80%, P < .001). Adjusting for
other factors, penicillin allergy was
the largest negative predictor of
optimal therapy trial (RR, 0.64
[0.49-0.83])

Most beta-lactam allergy was
penicillin; most patients had
indications for cephalosporin use

Although allergy histories were
considered severe, patients
included those with unknown
reactions and urticaria

aOR, Adjusted odds ratio; MSSA, methicillin-sensitive Staphylococcus aureus; RR, relative risk.

delayed-onset amoxicillin hypersensitivity who had tolerated 5
courses of cephalexin before her index penicillin-associated re-
action. There were 5 (50%) individuals who tolerated cephalexin
after their index penicillin-associated reactions. There was 1 in-
dividual out of the entire group of 34 with a history of a ceph-
alexin allergy and 1 individual with a cefaclor allergy, but there
was no documentation of the date of these index reactions. In
summary, there were no cephalexin- or cefaclor-associated
adverse reactions occurring in 13 (38.2%) individuals, exposed
to 54 total courses of cephalexin or cefaclor, with confirmed
IgE-mediated or T-cell-mediated amoxicillin hypersensitivity.

Thus, if there is clinically significant immunologic cross-
reactivity between amoxicillin and cephalosporins that share
the same side chain, it is rare.

Number needed to treat for any benefit when
cephalosporin tolerance testing

There is about 1 more new cephalosporin allergy noted for
every 135 penicillin-allergic individuals given a cephalosporin,
without any tolerance testing, compared with individuals given a
cephalosporin with no drug allergies.” Most of these reactions are
benign rashes. Given this high number to treat for benefit, the
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benefit of identifying these rare individuals would have to be
large, given the compelling evidence for using cephalosporins
when they are clinically indicated. There is no evidence, given
the very low cephalosporin-associated anaphylaxis and SCAR
rates, that these additional reactions reported in the EHR cause
significant clinical morbidity that would outweigh their thera-
peutic benefit. This number needed to treat would rise to 159 for
when comparing penicillin-a/lergic individuals to individuals with
any other drug allergy.’

Summary for the pro position

There is a small increased risk of having a new cephalosporin
allergy reported in the EHR in penicillin-allergic individuals
treated with cephalosporins, without any cephalosporin tolerance
testing, compared with individuals with any other drug allergy or
no drug allergy, but these risks are very low and there is no study
showing that any practical cephalosporin tolerance testing pro-
tocol leads to better clinical outcomes than direct reexposure.

THE CON POSITION —DR BLUMENTHAL

I agree that cephalosporin antibiotics should not be unnec-
essarily withheld in patients who report a previous penicillin
allergy. Doing so has been shown to lead to negative patient
outcomes, including more adverse events, treatment failures, and
death (Table 1)."”"" Withholding cephalosporin antibiotics
in patients labeled with a penicillin allergy also has negative
consequences in terms of antibiotic resistance and health
care-associated infections: One previous study identified that
patients with a penicillin allergy history had a 23% increased
odds of C difficile infection, a 14% increased odds of methicillin-
resistant Staphylococcus aureus infection, and a 30% increased
odds of vancomycin-resistant Enterococcus infection.”’ Ulti-
mately, withholding cephalosporin antibiotics also leads to higher
health care costs. Not only are beta-lactam antibiotics generally
less expensive than beta-lactam alternative antibiotics,”* but the
negative clinical consequences of withholding beta-lactams when
they are indicated have an additional economic impact: Hospital
readmissions can cost $15,000 per event,”” adverse drug
reactions can cost $7,000 per event,”*”” and health care—
associated infections can cost up to $25,000 per event.”®

Beta-lactam cross-reactivity: What is known and
still unknown

However, the harms associated with beta-lactam antibiotic
avoidance in patients with penicillin allergy histories must be
balanced with the risk of administering cross-reactive drugs. All
beta-lactam antibiotics share a common chemical structure (ie,
the beta-lactam ring, Figure 1). Beta-lactams also have side
chains, or R groups, and cross-reactivity is possible through
cither the beta-lactam ring or an R group.”” Penicillins and
cephalosporins can have identical, or similar, side chains. For
example, the penicillin amoxicillin has an identical side chain to
the cephalosporins cefadroxil, cefprozil, and cefatrizine.”””” Cross-
reactivity from identical side chains has been demonstrated in
previous clinical studies, with observed reaction rates exceeding
109,332

To understand the true risk of an allergic reaction to a
cephalosporin in patients with a penicillin allergy, we first need
to fully understand the data on penicillin and cephalosporin
cross-reactivity. However, much of what we know about
cross-reactivity comes from data that suffer from systematic error
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FIGURE 1. The chemical structure of penicillin and cephalosporin
antibiotics. Penicillin and cephalosporin antibiotics share a com-
mon beta-lactam ring, shown in blue. The penicillin side chain,
designated with “R,” can also be a source of cross-reactivity,
especially when the side chains between 2 beta-lactam antibi-
otics are identical (eg, cephalexin and ampicillin, cefadroxil and
amoxicillin). Cephalosporins have 2 different side chains: The R,
(3-position) side chain is thought to be more important to clinical
cross-reactivity than the R, (7-position) side chain.

and/or selection bias.®?***>” First, in the earliest studies of

cross-reactivity, penicillins physically contaminated cephalospo-
rins, which led to falsely high cross-reactivity estimates.”>>”
Many previous observational studies assessed cross-reactivity
risk (Table II). However, these data are largely composed of
patients who were unlikely to be truly allergic to penicillin at the
time of the study because of misdiagnosis (ie, sometimes patients
were never allergic to penicillin), mechanism (ie, often patients’
immunologic reaction was a delayed morbilliform eruption that
is unlikely to recur), and/or time (ie, IgE-mediated penicillin
allergy predictably wanes over time). The lack of true penicillin
allergy among similar hospitalized and preoperative patients was
previously documented in prospective testing studies.”’*? Pa-
tients included in the observational studies were also subject to
clinician selection for cephalosporin administration. Specifically,
because clinicians were unlikely to have given cephalosporins to
patients with recent, severe, and/or recurrent penicillin allergy
histories, a selection, or inclusion, bias exists (Table II, rightmost
column). To interpret whether these data can be applied to all
patients with penicillin allergy, including those with higher risk
allergy histories, we would need to know the allergy histories of
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Study

Population

Cephalosporin(s) administered

Findings

Patient inclusion (selection
bias)

Goodman et al*

Daulat et al**

Fonacier et al*’

MacPherson et al’®

Crotty et al’’

Beltran et al*’

Macy and Contreras®

Jeffres et al'®

2,933 perioperative patients;
413 (14%) with penicillin
allergy history

23,270 inpatients; 606 (3.6%)
with a history of penicillin
allergy

186 discharged inpatients
who reported penicillin
allergy and received
cephalosporin were sent
surveys; 83 (45%) patients
completed the survey and
their charts were reviewed

1,260 perioperative patients;
420 (33%) ultimately
included; 147 (35%) with
penicillin allergy history

175 inpatients

513 perioperative pediatric
patients with penicillin
allergy histories

3,999,290 patients with
history of penicillin allergy

552 patients with gram-
negative bloodstream
infections; 433 patients
given a beta-lactam

Cefazolin

All; 42% first generation,
21% second generation,
37% third or fourth
generation

All; mostly first generation
(51.0%) and third
generation (25.3%)

Cefazolin, cefotetan,
ceftriaxone

Cephalexin, cefoxitin,
ceftriaxone, cefepime

Cefazolin, cefoxitin

All; 64.9% oral
cephalosporins and 35.1%
parenteral cephalosporins

All beta-lactams (penicillins,
cephalosporins,
carbapenems)

—_

in 300 (0.3%) with
penicillin allergy history
had a reaction compared
with 1 in 2,431 (0.04%)
who reacted without a
penicillin allergy history
in 606 (0.17%) with
penicillin allergy history
had a reaction compared
with 15 of 22,664 (0.07%)
who reacted without a
penicillin allergy history

7 of 83 (8.4%) with penicillin
allergy history had a
reaction

—_

No reactions among 147
patients with a penicillin
allergy history

7 of 119 (5.9%) with
penicillin allergy history
had a reaction

1 in 153 (0.7%) with
penicillin allergy history
had a reaction

Patients with penicillin
allergy had new
cephalosporin allergy more
frequently (1.13%; 95% CI,
1.07%-1.19%) than those
without drug allergy
(0.39%; 95% CI, 0.37%-
0.40%) and those with a
drug allergy to another
non—beta-lactam (0.50%;
95% ClI, 0.48%-0.52%);
RR = 2.9

13 (3%) patients with
penicillin allergy histories
administered a beta-lactam
experienced
hypersensitivity reactions;
7 of these patients
specifically had a penicillin
allergy history and reacted
to a cephalosporin

Only 73% of patients who
reported penicillin allergy
received cephalosporins
(14% were treated with an
alternative)

Pharmacy policy did not
allow for cephalosporins to
be administered to patients
whose penicillin allergy
histories were severe

Study included 186 patients
of 2,026 (only 9%)
reporting a penicillin
allergy history

Only 84 of 147 (57%) patients
with a penicillin allergy
history received a
cephalosporin (43%
received an alternative
antibiotic)

Proportion of patients with
penicillin allergy history
treated with cephalosporins
not included in study
results

Cephalosporins were
administered to 153
(24.5%) patients with
penicillin allergy histories
(most penicillin allergy
patients, 75.5%, were
treated with a beta-lactam
alternative)

Study design was that of a
cohort prescribed
cephalosporins, so the
proportion of patients with
penicillin allergy
prescribed alternatives not
included

119 (22.8%) patients were not
given a beta-lactam; 15.1%
of the group not given a
beta-lactam had an
anaphylactic allergy
history, greater than the
7.4% with an anaphylactic
penicillin allergy history
administered a beta-lactam

RR, Relative risk.



J ALLERGY CLIN IMMUNOL PRACT
VOLUME 6, NUMBER 1

those included and excluded. Yet, many of these studies fail to
detail the allergy history of included patients. We would thus
expect to observe falsely low reaction rates in the observational
studies, but the frequency of reactions reported ranged from
none (0.0%) to as high as 8.4%.

The most robust studies assessing penicillin and cephalosporin
cross-reactivity are those that prospectively identified patients
who are allergic to penicillin (defined as a positive penicillin skin
test result) and administered cephalosporin challenges. Because
many of these studies were small, it is useful to use a weighted
average across all these studies to yield the most accurate reaction
frequency. Combining the 12 post-1980 clinical studies with
penicillin skin test positive patients’”**>* identified 417 patients
with a penicillin allergy who received a cephalosporin, and 8
(2%) with a subsequent reaction. Although this low 2% reaction
rate is remarkably encouraging, penicillin skin testing is an
imperfect measure of IgE-mediated penicillin allergy with a
positive predictive value (PPV) that ranges from 40% to
100%.%%° Therefore, if the PPV were 100%, then the reaction
rate would be the 2% identified. However, if the PPV were 40%,
then the reaction rate could be as high as 4.8% (8 in 167 pa-
tients). Although we cannot attribute the full 2% to 5% reaction
risk entirely to cross-reactivity, this frequency notably exceeds the
underlying general risk of a de novo reaction to a cephalosporin
mentioned previously by Dr Macy (0.49%-1.21%).”

Although data support that penicillin/cephalosporin cross-
reactivity is likely between 2% and 5%, the US Food and
Drug Administration (FDA) labels for cephalosporin antibiotics
cite up to 10% cross-reactivity. Although the source of the cited
10% is the earlier studies, which were less accurate because of
trace penicillin contamination of cephalosporins, we must
acknowledge that the FDA warnings suggest that precautions
should be taken for patients with penicillin allergy and recom-
mend allergy evaluations accordingly. For example, the FDA
cefazolin label warns that “careful inquiry should be made to
determine whether the patient has had previous hypersensitivity
reactions to cefazolin, cephalosporins, penicillins or other drugs.
If this product is to be given to penicillin-sensitive patients,
caution should be exercised because cross-sensitivity among beta-
lactam antibiotics has been clearly documented and may occur in
up to 10% of patients with a history of penicillin allergy label.””°
Similar warnings exist for all cephalosporins, regardless of
generation or side chain structure.”” '

Allergy evaluation methods help manage risk

As allergists/immunologists, it is our duty to help all providers,
especially nonallergist /providers who are less knowledgeable
about drug allergy,””®* appropriately manage the risk of pre-
scribing potentially cross-reactive drugs by using allergy evalua-
tion tools when prescribing cephalosporins to patients with
previous penicillin allergies.

Allergy evaluation tools include the allergy history, which has
been used for years by allergists and other prescribers to risk
stratify patients.””*” Previous data support that allergy history—
guided therapy can improve prescribing in patients with a
penicillin allergy history."”*>”" By encouraging the use of
standard drug allergy histories, we can enable the safe use of beta-
lactam antibiotics. For example, patients with an EHR reaction
of “rash” to penicillin may have had urticaria, a maculopapular
rash, or more ominous reaction, such as exfoliative dermatitis or

serum-sickness. Taking an improved allergy history with
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prescribing decisions based on the allergy history helps distin-
guish situations in which rechallenge is safe from those in which
rechallenge would be unwise.

Allergy evaluation tools also include allergy procedures, such
as skin testing and test dosing. If penicillin skin tests were per-
formed before cephalosporin administration, the true penicillin
allergy status of patients would be known, and there would be
improved clarity with respect to subsequent cephalosporin
treatment. If the skin test results were negative, the patient would
be at no higher risk of reacting to a cephalosporin than a patient
without a penicillin allergy history. If the skin test result were
positive, the patient would have about 2% to 5% chance of
reaction and could weigh the risks of allergic reaction with
benefits of cephalosporin therapy appropriately. The penicillin
skin test, a relatively low-cost intervention,”' has been performed
on outpatients,’72 inpatients,43 7073 perioperative patients,42 and
emergency room’’ patients. Testing can be done by allergy
physicians, registered nurses, nurse practitioners, or trainees as
well as medical doctors from other specialties™”” and
pharmacists.”’

Observed graded challenges, or test doses, to cephalosporins
can be performed directly (ie, without previous penicillin skin
testing) in patients with penicillin allergy histories that are
consistent with a possible IgE-mediated reaction.””®” Test doses
have been safely used in both outpatient””’® and inpatient®”’”
settings. At Partners HealthCare System, a not-for-profit health
care system in the northeastern US which includes the Massa-
chusetts General Hospital and the Brigham and Women’s
Hospital, nonallergists perform test doses of beta-lactam anti-
biotics, predominantly without allergy/immunology consulta-
tion.””*>’% Across 5 Partners HealthCare System hospitals,
more than 1000 inpatient beta-lactam test doses have been
performed to date by various clinicians including internists,
pediatricians, surgeons, anesthesiologists, and others.”%>73
Initiating cephalosporins with a test dose in patients with
convincing IgE-mediated penicillin allergy histories allows for
patients and providers to engage in a shared discussion about the
risk of an allergic reaction (low but present), and the benefits of
cephalosporin use compared with alternative antibiotics. Open,
shared communication with patients will ultimately result in
improved understanding and documentation of the allergy his-
tory. Furthermore, if and when a cephalosporin reaction
occurred, the patient would be less likely to be angry or
litigious.”” ™’

Hospitalwide guidelines and/or algorithms can be useful for
clinicians by providing a standard framework for approaching
penicillin allergy patients. Standardization is a main pathway
toward improvements in health care.®’ At Partners HealthCare
System, we implemented a guideline that uses the allergy history
to advise how cephalosporins should be used in patients with
different penicillin allergy histories (full dose, test dose, or allergy
consultation for penicillin skin testing).”” A uniform process may
ensure simultaneous quality improvement—appropriately using
cephalosporins when beneficial to the patients—and patient
safety, minimizing iatrogenesis.

Allergy evaluations are not an impediment to cephalosporin
use in patients reporting penicillin allergy. To the contrary, we
observed that our guideline, when implemented at the Brigham
and Women’s Hospital, was associated with an almost 2-fold
increased use of favorable beta-lactams (mostly cephalosporins)
compared with a baseline period without the guideline.”
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Summary of the con position

Although cephalosporins should be considered for treatment
in patients with a reported penicillin allergy, they are a common
cause of hypersensitivity reactions and the risk of a reaction to
cephalosporins in patients with penicillin allergy is higher than
the underlying rate of cephalosporin allergy. The observed
reaction rate from observational data in penicillin allergy re-
porters was 0% to 8%; these data should not be applied to pa-
tients with recent or severe reactions. The reaction rate for
patients with a confirmed penicillin allergy was 2%, but varying
the PPV, the rate reaches almost 5%. All cephalosporin FDA
labels advise caution when prescribing cephalosporins to patients
with penicillin allergy histories, and cite 10% cross-reactivity.
Allergy evaluation tools help balance the risks of an allergic re-
action with the benefits of cephalosporin administration in an
open dialogue with patients. Through implementation of allergy
evaluation tools, the interests of the patients are clearly
communicated, and the interests of the providers are strongly
protected.

CONCLUSIONS

We agree that the vast majority of patients with an uncon-
firmed penicillin allergy will tolerate cephalosporins without
clinically significant severe adverse reactions such as anaphylaxis
or SCARs. From 2% to 5% of patients with a true penicillin
allergy will react to cephalosporins. The most likely risk is of a
benign cutaneous reaction. The increased risk must be weighed
against the risks of giving suboptimal antibiotic therapy, as well
as the practicality, costs, and benefits of systematically using al-
lergy evaluation tools (history, skin testing, test dosing) to reduce
cephalosporin-associated adverse reactions.
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