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Background: The development of antimicrobial guide-
lines is one way in which institutions attempt to control
emerging resistance, but the real challenge falls on pro-
moting and ensuring adherence to these guidelines. In-
vestigating reasons for the prescribing of alternative an-
timicrobial agents outside of these guidelines is crucial
for modifying practices that may adversely impact insti-
tutional antimicrobial goals.

Methods: Retrospective cross-referencing of comput-
erized pharmacy printouts and concurrent manual medi-
cal record review.

Results: Approximately 25% (470/1893) of the pa-
tients requiring antimicrobial therapy reported an
allergy to at least 1 antimicrobial agent. The most com-
monly reported antimicrobial allergy was penicillin
(295/1893 [15.6%]). Eighty-five patients (18.1%)
reported having an allergy to 2 or more antimicrobial
agents. Only 4% (27/601) of the reported antimicrobial
allergies contained documentation as to the nature of
the specific allergic reactions, while a manual medical
record review revealed that 32% (23/73) of the antimi-

crobial allergies contained documentation of the spe-
cific allergic reaction. Ninety-eight (39.7%) of 247
patients reporting an allergy only to penicillin and/or
cephalosporin received vancomycin in comparison with
247 (17.4%) of 1423 patients without any antimicrobial
allergies (P<<.001). Similarly, 53 (21.5%) of 247
patients with reported penicillin and/or cephalosporin
allergies received levofloxacin compared with 114
(8.0%) of 1423 patients without any antimicrobial
allergy (P<<.001).

Conclusion: The incidence of penicillin allergy at our
institution exceeds population averages. This finding, in
combination with limited documentation of drug aller-
gies, appears to lead to the prescribing of alternative an-
timicrobial agents that do not fit into institutional anti-
microbial guidelines and, in some instances, may put the
patient at risk for infection and/or colonization with re-
sistant organisms. Use of these alternative agents may ad-
versely impact the ability to manage emerging antimi-
crobial resistance.
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HE REPORTED incidence of

allergic reactions to peni-

cillin ranges from 1% to

10%"'%; however, the true

incidence of anaphylactic
(life-threatening) reactions is in the
range of 0.004% to 0.015%.> Often,
patients are labeled as allergic to peni-
cillin in their medical record without an
in-depth investigation as to the nature
of their reaction. When questioned
about their reactions, many patients
who report an allergy to penicillin do
not meet the criteria for a true drug
allergy’® and have in fact received a
cephalosporin or a penicillin in the past
without adverse effects.” Also, some

patients reporting an allergic reaction to
penicillins (B-lactams), especially those
without anaphylaxis, can subsequently
receive a related class of antimicrobials,
the extended-spectrum cephalospor-
ins.”® Therefore, proper classification
and documentation of the allergic reac-
tion is essential before choosing empiric
antimicrobial therapy in patients report-
ing an allergy to penicillin.
Northwestern Memorial Hospital
(NMH), located in Chicago, Ill, is a 683-
bed (96 intensive care unit beds)
tertiary-care academic medical center
with approximately 35000 annual dis-
charges. Our institutional antimicrobial
guidelines attempt to limit the unneces-
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METHODS

The procedure for documentation of a medication al-
lergy at our institution is such that, upon admis-
sion, the patient is queried for medication allergies
by a nurse and the information is recorded on a nurs-
ing intake form, which becomes part of the medical
record. The physician then makes a notation as to the
presence and type of allergy in a written note. For
the purposes of our study, no special alert was given
to the nursing or physician staff that this investiga-
tion was being conducted.

Physicians are required to document the presence
of a drug allergy on a patient’s admission orders and/
orinstitutional antibiotic order form. Physicians are also
required to fill out an antibiotic order form when pre-
scribing any antimicrobial agent. The orders are then
sent to pharmacy personnel for processing. Itis the policy
of the pharmacy department not to dispense medica-
tions without knowledge of the patient’s allergy status
exceptin emergency situations when the patient is un-
able torelay his or herallergy status to the medical team.
Each patient's medication allergy profile is then entered
into the pharmacy’s computer system.

Computerized pharmacy reports of all patients
hospitalized at NMH were collected over a 2-month
period in August and September 1998. The first re-
port contained a list of all patients who required an-
timicrobial therapy during this period and the anti-
microbial agents they received. The second report
listed all patients admitted to the hospital during this
period plus their allergy profiles as entered by the
pharmacy department from the patient’s admission
orders or antibiotic order forms. The reports were
cross-referenced to generate a list of all patients
receiving an antimicrobial agent who reported an
antimicrobial allergy.

Once the incidence of a specific antimicrobial
allergy was determined, the antimicrobial agents pre-
scribed to patients with this specific antimicrobial al-
lergy were evaluated and considered in the context of
our institutional guidelines. In addition, the inci-
dence of multiple antimicrobial allergies (2 or more)
was obtained. From the pharmacy database, we tabu-
lated the number of patients for whom a specific de-
scription of the allergic reaction was documented on
the admission orders or antibiotic order forms. In or-
der to assess the likelihood of the documentation of a
specific reaction at a place in the chart other than the
admission orders or antibiotic order forms, a concur-
rent manual medical record review of all identified
patients was conducted over a 2-week period (n=122).

Adverse drug reaction reports were also ob-
tained for the study period in order to assess the
incidence of adverse reactions in the patients with a
reported penicillin allergy who had received either
vancomycin, a fluoroquinolone, or a 3-lactam anti-
microbial agent.

sary use of both vancomycin and fluoroquinolones in
an effort to control the emergence of vancomycin-
resistant enterococci and fluoroquinolone-resistant
Pseudomonas, requiring the substantial use of B-lactam

Table 1. Incidence of Patient-Reported
Antimicrobial Allergies in Patients Requiring
Antimicrobial Therapy in August and September 1998
at Northwestern Memorial Hospital (N = 1893)
Reported Allergy No. (%)
Penicillin 295 (15.6)
Sulfonamide 138 (7.3)
Erythromycin 37 (2.0)
Cephalosporin 32(1.7)
Quinolone 22 (1.2)
Tetracycline 19(1.0)
Vancomycin 13 (0.7)
Clindamycin 8(0.4)
Gentamicin 6 (0.3)
Clarithromycin 5(0.3)
Nitrofurantoin 4(0.2)
Neomycin 4(0.2)
Streptomycin 3(0.2)
Metronidazole 3(0.2)
Fluconazole 2(0.1)
Azithromycin 2(0.1)

antibiotics.” After reviewing antimicrobial usage pat-
terns at our institution, we postulated that the higher-
than-expected use of antimicrobial agents outside of
our established guidelines could, in part, be attributed
to their use as alternative therapy for patients with a
purported allergy to penicillin. Therefore, we examined
the prevalence of reported antimicrobial allergies in
patients requiring antimicrobial therapy at NMH over a
2-month period. We also evaluated how often health
care professionals documented the specific allergic reac-
tion in the medical record. Last, we focused on the
empiric antimicrobial regimens prescribed to patients
reporting a penicillin and/or cephalosporin allergy and
compared them with our institutional guidelines for ini-
tial therapy.

— T

A total of 2013 patients who received an antimicrobial
agent were identified. Of these, 120 patients were ex-
cluded from the study either because their profiles did
not specify the presence or absence of a medication al-
lergy or because their allergy status was entered as “un-
known.” Of the remaining 1893 study patients, 470
(24.8%) reported 601 antimicrobial allergies; 295 (15.6%)
reported a penicillin allergy. Of the 295 patients allergic
to penicillin, 69 gave a history of at least 1 additional an-
timicrobial allergy (Table 1).

Eighty-five patients (18.1%) reporting an allergy
claimed they were allergic to 2 or more agents. The
most common antimicrobial allergy combined with
penicillin was sulfonamide (26% [22/85]), followed by
erythromycin (12% [10/85]) and cephalosporin (8%
[7/85]).

For those who reported allergies, only 4% of the
antimicrobial allergies (27/601) had documentation on
the admission orders or antibiotic order forms describ-
ing the specific allergic reaction. The majority of the
allergic reactions documented (8/27 [30%]) were listed
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as urticaria or hives. To determine if this low incidence
of descriptors of antimicrobial allergy was accurate, a
manual medical record review was conducted for 122
patients. The manual medical record review revealed
that 32% (23/72) of the medical records that docu-
mented antimicrobial allergies contained a description
of the specific allergic reaction in the physicians’ notes
section. Because adverse gastrointestinal-related events
are common as an allergic reaction to erythromycin,
and because true anaphylactic reactions are rare, we
analyzed the 42 patients who reported an allergy to
erythromycin (37 patients from the computerized
reports and 5 patients from the manual medical record
review). Only 1 (2%) of the 42 patients had documenta-
tion regarding the nature of the reaction; this docu-
mented reaction was anaphylaxis.

The antimicrobial agents prescribed for the 226 pa-
tients allergic only to penicillin are listed in Table 2.
Of the 247 patients allergic to penicillin and/or cepha-
losporin, 98 (39.7%) received vancomycin in compari-
son with 247 (17.4%) of 1423 who did not report any
antimicrobial allergies (P<<.001). Similarly, 53 (21.5%)
of 247 patients with a reported penicillin and/or cepha-
losporin allergy received levofloxacin in comparison with
114 (8.0%) of 1423 patients without an antimicrobial al-
lergy (P<<.001).

Two (4%) of the 49 patients who reported an
allergy to penicillin and received a fluoroquinolone
during the study period reported an adverse reaction
(rash, 1; feeling jittery/clammy, 1). Of the 30 patients
with a reported penicillin allergy who received a
B-lactam antimicrobial, only 1 (3%) reported having
an adverse reaction (rash/pruritis) to ceftazidime.
There were no adverse events noted for the 87 patients
with a reported penicillin allergy who received vanco-
mycin.

B COMMENT

The prevalence of reported penicillin allergy among hos-
pitalized patients requiring antimicrobial therapy at NMH
exceeds overall population estimates.! In addition, the
majority of the antimicrobial allergies listed (68%) lacked
documentation as to the nature and severity of the aller-
gic reaction, which is consistent with the findings of pre-
vious investigations.>'* Our study extends these obser-
vations by evaluating the potential effects of poor penicillin
allergy evaluation on our institutional antimicrobial guide-
lines and goals.

The Centers for Disease Control and Prevention ad-
dress vancomycin use in instances of penicillin allergy
by suggesting its appropriateness only when patients have
a serious or life-threatening allergy to B-lactam antibi-
otics.!! Many studies have established prior vancomy-
cin use as a risk factor for colonization and infection with
vancomycin-resistant enterococci,'*!” yet it continues to
be our hospital’s most commonly prescribed antimicro-
bial agent. Not only does the high level of reported peni-
cillin allergy often lead to the prescribing of agents we
are trying to control in order to manage increasing re-
sistance at our medical center, but, in some instances,
the prescribing of alternate antimicrobial agents puts pa-

Table 2. Antimicrobial Therapy Prescribed to Patients

Reporting an Allergy Only to Penicillin (N = 226)
Antimicrobial Agent No. (%)
Vancomycin 87 (38.5)
Clindamycin 72 (31.9)
Gentamicin 60 (26.5)
Levofloxacin 49 (21.7)
Amikacin 27 (11.9)
Aztreonam 25 (11.1)
Azithromycin 13 (5.8)
Trimethoprim-sulfamethoxazole 13 (5.8)
Cefazolin 13 (5.8)
Metronidazole 13 (5.8)
Fluconazole 12 (5.3)
Erythromycin 10 (4.4)
Piperacillin 4(1.8)
Tobramycin 4(1.8)
Ampicillin/sulbactam 4(1.8)
Ceftazidime 3(1.3)
Piperacillin/tazobactam 3(1.3)
Ceftizoxime 3(1.3)

tients at risk for colonization/infection with resistant or-
ganisms and/or treatment failure due to suboptimal
therapy.

While we do not want to minimize the potential im-
portance of the presence of a medication allergy, data show
that immediate hypersensitivity reactions to penicillin and
B-lactam antibiotics decrease with time. Among a group
of 825 patients allergic to penicillin, only 146 (18%) had
current evidence for immediate cutaneous reactivity to
major and minor determinants.'® Use of penicillin skin
testing to detect antipenicillin IgE antibodies, which cause
anaphylaxis, urticaria, and other acute reactions, would
permit accurate immunologic determination of current
penicillin hypersensitivity and potentially reduce the over-
all number of patients requiring alternative therapy to a
very small percentage.

Our data suggest that health care professionals
should carefully assess subjective claims of penicillin
allergy before choosing alternative antimicrobial
therapy. Use of these alternative antimicrobial agents,
which are not truly required in the absence of an IgE-
mediated allergic reaction or other serious reaction,
such as Stevens-Johnson syndrome, will adversely
impact the ability to manage emerging antimicrobial
resistance.
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