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Background: For surgical prophylaxis, alternatives to cefazolin 
are frequently used in patients with penicillin allergy due to 
the risk of cross-reactivity. This study investigated whether an 
evidence-based prescribing tool would result in an increased 
number of patients with a documented penicillin allergy receiving 
cefazolin for periprocedural antibiotic prophylaxis without an 
increase in allergic reactions.
Methods: This single-center, retrospective chart review 
analyzed patients with a documented penicillin allergy who 
received periprocedural antibiotics between February 1, 2023, 
and January 31, 2024. The primary objective was to determine 
the incidence of allergic reactions in patients with a documented 
penicillin allergy who received cefazolin perioperatively. 
Secondary outcomes included the appropriateness of antibiotic 
regimens in congruence with American System of Health 
Pharmacists (ASHP) recommendations, incidence of surgical 
site infections (SSIs), incidence of adverse drug reactions in 
those with a history of anaphylaxis vs nonanaphylaxis allergy, 

incidence of allergic reactions requiring interventions, and 
incidence of acute kidney injury (AKI). 
Results: There were 197 surgical procedures in patients with 
a documented penicillin allergy. No allergic reactions were 
reported. In the cefazolin group, 126 antibiotic regimens 
(99.2%) were in congruence with ASHP recommendations; all 
regimens were in congruence with ASHP recommendations 
in the cefazolin plus gentamicin group; and 58 (86.6%) were 
in congruence with ASHP recommendations in the other 
antibiotic group. There was no incidence of SSI in the cefazolin 
or cefazolin plus gentamicin group, and 3 incidents in the 
other antibiotic group. One instance of AKI was reported in 
the cefazolin group, and none were reported in cefazolin plus 
gentamicin or the other antibiotic group.
Conclusions: This study reported similar outcomes to previously 
published research, which supports the perioperative use of 
cefazolin in patients allergic to penicillin, including those with a 
history of anaphylaxis.

ORIGINAL RESEARCH

Outcomes From the Use of Cefazolin for Surgical 
Prophylaxis in Patients Allergic to Penicillin
Megan Passalacqua, PharmDa,b; Christopher Knefelkamp, PharmD, BCPSa; Haylie Lohmar, PharmDa;  
Kevin Kniery, PharmD, BCPSa; Carmen Tichindelean, MDa,d 

Author affiliations  
can be found at  
the end of this article.
Correspondence:  
Megan Passalacqua  
(megan.passalacqua@va.gov)

Fed Pract. 2026;43(3).
Published online March 16.
doi:10.12788/fp.0675

Given its safety profile and bactericidal 
activity against the predominant or-
ganisms causing surgical site infec-

tions (SSIs), cefazolin remains the most 
popular choice for surgical prophylaxis.1 Ce-
fazolin offers protection against the patho-
gens most likely to contaminate the surgical 
site while minimizing inappropriate meth-
icillin-resistant Staphylococcus aureus cov-
erage that occurs with alternatives such as 
vancomycin and clindamycin. Documented 
allergies to β-lactam antibiotics have his-
torically forced clinicians to avoid the use of 
cephalosporins due to the potential risk of 
cross-reactivity. True type 1 (immunoglobin 
E [IgE]-mediated) cross-allergic reactions be-
tween penicillin and cephalosporins are rare, 
and previously reported data indicate cross-
reactivity as a result of antibody recognition 
is more closely related to the side-chain iden-
tity rather than the β-lactam ring.2,3  

About 10% of US patients report having a 
penicillin allergy; however, < 1% of the pop-
ulation has a true IgE-mediated allergic reac-
tion.4 Previous research that has challenged 
penicillin allergies with cefazolin for surgical 
prophylaxis has reported minimal rates of al-
lergic reactions.2-5

In previous trials, patients with a his-
tory of delayed skin reactions, such as 

Stevens-Johnson syndrome (SJS), toxic 
epidermal necrolysis (TEN), and drug 
reaction with eosinophilia and systemic 
symptoms (DRESS), were excluded. Ad-
ditionally, patients with an allergy to ce-
fazolin including those with urticaria, 
angioedema, bronchospasm, or anaphy-
laxis, were excluded from perioperative 
retrial of cefazolin. Grant et al found that 
cefazolin can be safely given to patients 
with IgE-mediated reactions to penicillin 
and other cephalosporins due to a struc-
turally different side chain.3 

In January 2023, the Veteran Health In-
diana (VHI) pharmacy team in conjunction 
with surgery, infectious disease, and anes-
thesiology, implemented a screening tool as 
an amendment to perioperative antibiotic 
guidance to help determine which patients 
with a documented penicillin allergy could 
be candidates for perioperative cefazolin. The 
implemented screening tool (Allergy Clarifi-
cation for Cefazolin Evidence-Based Prescrib-
ing Tool) has been described by Lam et al, 
who reported that an increased proportion of 
patients with documented penicillin allergy 
received cefazolin without more adverse drug 
reactions (ADRs).5 Patients with a β-lactam 
allergy were eligible to receive cefazolin un-
less the ADR was SJS, TEN, or DRESS, or the 
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offending agent was cefazolin and the patient 
experienced urticaria, angioedema, broncho-
spasm, or anaphylaxis. If the reaction was 
not from cefazolin or was unknown, patients 
were eligible to receive cefazolin (Figure). 

To date, minimal data exist to evaluate the 
incidence of ADRs when cefazolin is given 
perioperatively to patients with a previously 
documented penicillin allergy. The purpose 
of this study was to evaluate the incidence 
of allergic ADRs in patients who had a doc-
umented penicillin allergy and received peri-
procedural antibiotics.

METHODS
This single-center, retrospective chart re-
view used the US Department of Veterans 
Affairs (VA) Computerized Patient Record 
System (CPRS) to identify patients with a 
documented penicillin allergy who under-
went an operation and received periproce-
dural antibiotics between February 1, 2023, 
and January 31, 2024. This study was re-
viewed and approved by the Indiana Uni-
versity Health Institutional Review Board 
and the VHI Research and Development 
Committee. 

Patients were enrolled if they were aged 
≥ 18 years, had a documented penicillin al-
lergy, underwent a surgical intervention, and 
received perioperative antibiotics during the 
study period. Patients were excluded if they 
had a documented penicillin allergy result-
ing in severe delayed skin reactions (ie, SJS, 
TEN, or DRESS). These criteria produced 
197 surgical procedures. Data were collected 
for each surgical procedure, so patients could 

be included more than once. Patient history 
of allergic reaction to penicillin was obtained 
through CPRS.

The primary endpoint was the per-
centage of allergic ADRs in patients with 
penicillin allergies receiving cefazolin peri-
operatively. Secondary outcomes included 
the appropriateness of the antibiotic regi-
men in congruence with American System 
of Health Pharmacists (ASHP) recommen-
dations, incidence of SSIs within 30 days 
of the procedure, incidence of ADRs in 
those with a history of anaphylaxis vs non-
anaphylaxis allergy, incidence of allergic 
reaction requiring pharmacologic and non-
pharmacologic interventions, and incidence 
of acute kidney injury (AKI). AKI was de-
fined as an increase in serum creatinine by 
≥ 0.3 mg/dL within 48 hours or an increase 
in serum creatinine to ≥ 1.5 times baseline.

Demographic data included sex, age, 
race, preoperative serum creatinine, and 
postoperative serum creatinine. Anaphy-
laxis was defined as an acute onset of ill-
ness (within minutes to several hours) 
with involvement of skin, mucosal tis-
sue, or both involving either respiratory 
compromise or reduced blood pressures. 
Allergic reactions were defined as facial, 
tongue, throat, airway, lip, mouth, peri-
orbital, or eye swelling, urticaria, angio-
edema, dyspnea, anaphylaxis, or a positive 
penicillin skin test. Additionally, data col-
lected included the description and sever-
ity of postprophylactic antibiotic reaction, 
antibiotic choice, interventions required 
for the allergic reaction, SSI occurrence, 

FIGURE. Screening Tool for Determining if Patients Could Receive Cefazolin Despite  
Documented Penicillin Allergy
Abbreviations: AGEP, acute generalized exanthematous pustulosis; DRESS, drug reaction with eosinophilia and systemic 
symptoms; SJS, Stevens-Johnson syndrome; TEN, toxic epidermal necrolysis.
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date of SSI, operating specialty, and post-
operative change in renal function.

Descriptive statistics, including mean, 
SD, and percentages were reported for 
baseline characteristics of the study pop-
ulation. Percentages were used to dem-
onstrate the differences in primary and 
secondary outcomes for each study group. 
Fisher exact tests were used for incidence 
of ADRs in patients with penicillin allergy 
who received cefazolin and reported inci-
dence of SSIs. 

RESULTS
A total of 197 surgical procedures in pa-
tients with a documented penicillin allergy 
were included; 127 procedures used cefazo-
lin perioperatively, 3 procedures used cefazo-
lin plus gentamicin, and 67 procedures used 
other antibiotics. Most patients were White 
(n = 160; 81.2%), male (n = 158; 80.2%), 
and had a mean age of 64.9 years. Urology 
was the most common surgical specialty  
(n = 59; 29.9%) (Table 1). Of the 16 patients 
with documented penicillin anaphylaxis re-
action, 8 received cefazolin and 8 received 
a different antibiotic. A total of 181 patients 
reported a nonanaphylaxis allergy. One hun-
dred fifty-one patients (68.6%) reported a 
reaction history of hives, rash, or swelling 
(Table 2). Patients could report ≥ 1 reaction. 
The most prevalent antibiotics used were 
cefazolin, which was used by 130 patients 
(61.3%), and clindamycin which was used 
by 33 patients (15.6%) (Table 3). Patients 
could receive ≥ 1 antibiotic. 

For the primary outcome, the incidence of 
allergic reactions in patients allergic to peni-
cillin, there was no incidence of allergic reac-
tions in either the cefazolin or other group. 
Given the absence of reactions, no interven-
tions were required.

There were no ADRs in those with history 
of anaphylaxis or nonanaphylaxis allergy. 
In the cefazolin group, 126 of 127 surgical 
procedure regimens (99.2%) were congru-
ent with ASHP recommendations, all 3 sur-
gical procedures regimens in the cefazolin 
plus gentamicin group were congruent with 
ASHP recommendations, and 58 of 67 surgi-
cal procedure regimens (86.6%) in the other 
antibiotic group were congruent with ASHP 
recommendations. None of the 127 patients 
in the cefazolin group or of the 3 patients in 

TABLE 1. Baseline Patient  
Characteristics (N = 197) 

Result

Age, mean, y 64.9

Male sex, No. (%) 158 (80.2)

Race/ethnicity, No. (%) 
   White 
   Black 
   Unknown/other 
   Pacific Islander

 
160 (81.2) 
20 (10.2) 
16 (8.1) 
1 (0.5)

Surgical specialty, No. (%) 
   Urology 
   General  
   Orthopedics 
   Otorhinolaryngology 
   Plastic 
   Neurosurgery 
   Podiatry 
   Anesthesiology 
   Oral 
   Peripheral vascular 
   Thoracic 
   Renal 
   Cardiac 
   Gynecology 
   Ophthalmology

 
59 (29.9) 
29 (14.7) 
25 (12.7) 
17 (8.6) 
13 (6.6) 
12 (6.1) 
11 (5.6) 
6 (3.0) 
6 (3.0) 
5 (2.5) 
5 (2.5) 
4 (2.0) 
2 (1.0) 
2 (1.0) 
1 (0.5)

TABLE 2. Patient Reaction History  
(N = 220)
Adverse drug event Result, No. (%)

Hives, rash, swelling 151 (68.6)

Anaphylaxis 16 (7.3)

Pruritus 14 (6.4)

Nausea, vomiting, diarrhea 7 (3.2)

Other 6 (2.7)

Hypotension 4 (1.8)

Angioedema 4 (1.8)

Syncope 3 (1.4)

Unknown 2 (0.9)

Joint swelling, muscle pain 2 (0.9)

Headache 2 (0.9)

Seizures 2 (0.9)

Renal failure syndrome 2 (0.9)

Nervousness 2 (0.9)

Tachycardia 1 (0.5)

Weakness, tremor 1 (0.5)

Fever 1 (0.5)
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the cefazolin plus gentamicin group reported 
an SSI, and 3 of 67 patients (4.5%) had an 
SSI in the other antibiotic group. One proce-
dure that resulted in SSI was not congruent 
with ASHP recommendations. Twenty-four 
patients had 2 serum creatinine levels drawn 
within 48 hours of surgery. One of 12 pa-
tients (8.3%) and 0 of 12 patients had an AKI 
in the cefazolin and other antibiotic group, 
respectively (Table 4). 

DISCUSSION
Implementation of a screening tool at VHI 
allowed patients with documented penicil-
lin allergy, including anaphylaxis, to receive 
cefazolin perioperatively. Broad spectrum 
antibiotics such as vancomycin, clindamy-
cin, and fluoroquinolones are frequently 
used in patients allergic to penicillin, which 
can increase health care costs, risk of toxic-
ity, and antimicrobial resistance.4 There was 
no incidence of allergic reactions noted in 
patients allergic to penicillin who received 
cefazolin. When comparing the incidence 
of observed allergic reactions to received 
perioperative antibiotics in the cefazolin 
group to previously published literature, 
no difference in allergy rates (P = .09) was 
found.3 Most antibiotics administered were 
congruent with ASHP guideline recommen-
dations, and most patients eligible for ce-
fazolin received it perioperatively. 

Similar to this study, Goodman et al 
concluded that cefazolin appears to be a 
safe regimen in patients with documented 
penicillin anaphylactic reaction for sur-
gical prophylaxis with only 1 (0.2%)  

potential allergic reaction.6 Patients who 
received cefazolin perioperatively had 
a statistically significant decrease in SSI 
rates. There were no clinically or statis-
tically significant differences found be-
tween the proportion of allergic reactions 
or ADRs when compared to alternative an-
tibiotics. Lessard et al concluded that a 
pharmacist-led interdisciplinary collabor-
ative practice agreement increased cefazo-
lin use in patients allergic to penicillin, 
including those with urticaria and ana-
phylaxis, with no reported ADRs.7 This 
study further demonstrated the safety of 
cefazolin use in patients with anaphylaxis 
to penicillin.

Limitations
This study’s single-center, retrospective de-
sign, patient population, and small sample 
size limit the generalizability of its results. 
The data collected are dependent on doc-
umentation in the chart. No ADRs were 
reported from the antibiotics patients re-
ceived perioperatively. When considering 
safety data, information such as serum cre-
atinine were available only in CPRS and 
some patients did not receive a postpro-
cedure serum creatinine level. Addition-
ally, this study did not investigate whether 
there was an increase in preferred preop-
erative antimicrobial prophylaxis after im-
plementation of this protocol.

CONCLUSIONS
The results of this study support the use 
of cefazolin perioperatively in patients al-
lergic to penicillin, including those with 
a history of anaphylaxis. Additional re-
search should be conducted to validate 
data given the low incidence of ADRs. The 
primary outcome did not reach statistical 
significance, but the results may be clini-
cally significant from a stewardship and 

TABLE 3. Antibiotics Received by  
Patients (N = 212)
Antibiotic Result, No. (%)

Cefazolin 130 (61.3)

Clindamycin 33 (15.6)

Gentamicin 15 (7.1)

Vancomycin 14 (6.6)

Ceftriaxone 8 (3.8)

Ciprofloxacin 7 (3.3)

Cefoxitin 4 (1.9)

Ertapenem 1 (0.5)

TABLE 4. Study Outcomes

Outcome
Cefazolin 
(n = 127)

Other antibiotic 
(n = 67)

Cefazolin and  
gentamicin (n = 3)

ASHP recommendation  
Congruence, No. (%) 126 (99.2) 58 (86.6) 3 (100)

Surgical site infection, 
No. (%) 0 (0) 3 (4.5) 0 (0)

Abbreviation: ASHP, American System of Health Pharmacists.
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safety perspective. VHI continues to use 
the screening tool described in this article.
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