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Background. Cefazolin is a commonly used antibiotic for the treatment of mild to severe infections. Despite the use of higher 
dose of cefazolin (3 g/dose) for surgical prophylaxis in patients with obesity, there is currently a paucity of data identifying the op-
timal dose to treat infections in this specific patient population.

Methods. This was a multicenter, retrospective cohort study of patients who received cefazolin at weight-based (up to 9 g/day) 
or standard doses (up to 6 g/day) for the treatment of bacteremia or skin and soft tissue infection (SSTI). Study groups were stratified 
by body weight and cefazolin dose received. Primary outcome was the composite of treatment-emergent adverse events (TEAEs) and 
secondary outcome was treatment failure rate.

Results. A total of 208 patients were included for study analysis. Fifty-nine patients had body weight >120 kg. Of these, 33 re-
ceived high-dose cefazolin while 26 received standard doses. The remaining 149 patients had body weight of ≤120 kg and received 
standard doses. The occurrence of TEAEs did not differ across the 3 groups. The study also did not find any difference between the 
rate of treatment failure between groups.

Conclusions. High-dose cefazolin (9 g/day) for the treatment of bacteremia or SSTIs in patients with high body weight was safe 
and well tolerated. Larger studies are needed to further explore the benefit of high-dose cefazolin in improving clinical outcomes.

Keywords. cefazolin; obesity; safety; dose optimization.

Cefazolin is a first-generation intravenous (IV) cephalosporin 
with indications for perioperative prophylaxis and treatment 
of various types of infections [1]. Guideline-recommended 
cefazolin dosing for bacteremia is 2  g every 8 hours [2], and 
1 g every 8 hours for skin and soft tissue infection (SSTI) [3]. 
Despite being a commonly used antibiotic for multiple infec-
tions in clinical practice, there is a lack of evidence identifying 
the optimal dose to treat infections in patients with obesity.

There have been several studies investigating adipose tissue 
concentration and efficacy of higher doses of cefazolin in pa-
tients with obesity receiving perioperative prophylaxis [4–6]. 
A study compared cefazolin’s unbound concentrations in the 
interstitial fluid of the subcutaneous adipose tissue of patients 

with and without morbid obesity and found that cefazolin 
tissue distribution was lower in patients with morbid obesity 
[4]. Increasing body weight further reduced the tissue concen-
tration, highlighting the need for dose adjustment in patients 
with morbid obesity. Two other small prospective studies of 
cefazolin as perioperative prophylaxis in patients with obesity 
and morbid obesity demonstrated higher tissue concentrations 
at target sites (ie, surgical incision sites) with higher doses of 
cefazolin [5, 6]. Furthermore, Forse and colleagues also re-
ported a significant reduction of surgical site infections, from 
16.5% to 5.6%, in patients with morbid obesity when given 
perioperative cefazolin at higher dose of 2 g compared to 1 g 
(standard dose at the time) [5]. Moreover, a multicenter retro-
spective cohort study of adults hospitalized with gram-nega-
tive bacilli infections found patients with obesity treated with 
β-lactam antibiotics had higher rates of treatment failure and 
longer hospitalization periods compared with patients without 
obesity [7]. In a retrospective analysis, Simpson and colleagues 
assessed the safety and efficacy of cefazolin at a higher dose 
compared with traditional doses in patients with obesity (BMI 
>30  kg/m2) [8]. The authors found no statistically significant 
difference in rates of adverse events between the 2 dosing strat-
egies; however, they found higher rates of treatment failure in 
the traditional dosing group [8]. The mechanism behind the 
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observed increased treatment failure in patients with obesity 
treated with standard doses of cefazolin is not clearly under-
stood. One possible explanation may be alterations in cefazolin 
pharmacokinetic and pharmacodynamic (PK/PD) properties 
associated with obesity.

The changes in cefazolin PK/PD observed in patients with 
obesity, its frequent use as a major anti-infective agent, and lim-
ited data to support alternative dosing regimens outside sur-
gical prophylaxis in patients with obesity prompt a need for 
studies to further explore this area. Therefore, the objective of 
our study was to evaluate the safety and effectiveness of higher 
doses of cefazolin (total of 9  g per day) in patients weighing 
>120  kg compared with standard doses of cefazolin (total of 
3–6 g per day).

METHODS

Study Design and Population

This was a multicenter retrospective cohort study of patients 
treated with cefazolin for bacteremia or SSTI. The study sites 
included Robert Wood Johnson University Hospital (RWJUH) 
New Brunswick, a 620-bed academic medical center, and 
RWJUH Somerset, a 365-bed community teaching hospital. 
The data were collected using electronic medical record (EMR) 
reviews of inpatient encounters of adult patients admitted at the 
2 hospitals. The EMR used at both sites was Sunrise Clinical 
Manager (Allscripts, Chicago, Illinois). The study protocol was 
reviewed and approved by the institutional review boards at 
each site.

Cefazolin Dosing

In October 2017, RWJUH Somerset implemented an institution-
specific protocol for cefazolin dosing in adults according to 
actual body weight (ABW). This protocol recommends that 
patients weighing >120 kg receive cefazolin 3 g intravenously 
(IV) every 8 hours, while patients with ABW between 60  kg 
and 120 kg receive 2 g IV every 8 hours, and patients weighing 
<60 kg receive 1 g IV every 8 hours. Further dose adjustment is 
recommended in patients with renal impairment. Conversely, 
patients who received cefazolin at RWJUH New Brunswick 
were dosed according to standard dosing regimens, at doses of 
1–2 g IV every 8 hours [1].

Inclusion and Exclusion

Hospitalized adult patients (aged ≥18 years) who received 
treatment for bacteremia or SSTI at our study sites between 1 
January 2017 and 30 September 2020 were screened for eligi-
bility. Of these patients, those who received at least 48 hours of 
cefazolin monotherapy met the study inclusion criteria. Patients 
were excluded from the study if they had calculated creatinine 
clearance <35  mL/minute using Cockcroft-Gault equation or 
were dialysis-dependent. Patients with no baseline laboratory 
tests available or those who left against medical advice were 

excluded. For patients with available microbiological data, pa-
tients were excluded if the bacteria attributed to the index infec-
tion were resistant to cefazolin.

Study Cohorts

Each patient was assigned to 1 of the following study cohorts: 
(1) high-dose cefazolin (HiDC); (2) standard-dose cefazolin 
in patients weighing >120 kg (SDC-120); or (3) standard-dose 
cefazolin in patients weighing ≤120 kg (SDC). The HiDC group 
included patients weighing >120 kg and treated with cefazolin 
3  g. The SDC-120 group included those weighing >120  kg 
treated with standard doses of 1 or 2 g. The SDC group included 
those who weighed ≤120 kg and treated with standard doses.

Outcomes

The primary outcome was the composite of all treatment-
emergent adverse events (TEAEs). TEAE was defined as any 
new event or any event already present that worsens in either 
intensity or frequency following cefazolin initiation. If cefazolin 
was discontinued prior to discharge, those occurring within 48 
hours of the last cefazolin dose were also considered a TEAE. 
TEAEs were categorized as follows: (1) nephrotoxicity, defined 
as an increase in serum creatinine >0.5  mg/dL or 50% from 
baseline [9]; (2) leukopenia (white blood cell count <3000 cells/
μL); (3) neutropenia (absolute neutrophil count <1000 cells/μL) 
[9]; (4) thrombocytopenia (platelets <100 000 cells/μL) [9]; (5) 
eosinophilia (eosinophil count >500 cells/μL) [9]; (6) neurotox-
icity, defined as documented seizure or aseptic meningitis; (7) 
hepatotoxicity, defined using the National Institute of Health 
Drug-Induced Liver Injury Network criteria [10]; (8) gastroin-
testinal toxicity, defined as documented nausea, vomiting, diar-
rhea, or Clostridioides difficile infection; and (9) dermatologic/
immunologic event, defined as documented phlebitis or rash. 
TEAEs that met our defined criteria were identified through 
evaluation of laboratory values and extraction of information 
from provider progress notes in the EMR. Patient charts were 
carefully reviewed to identify documented TEAEs that may have 
been associated with cefazolin. In addition, TEAEs that resulted 
in early discontinuation of cefazolin therapy were also identified.

Secondary outcome was treatment failure rates. Treatment 
failure was defined as meeting any 1 of the following criteria: 
worsening signs and symptoms of infection, changing antibiotic 
therapy due to the lack of clinical improvement, 30-day read-
mission due to the relapse or recurrence of the index infection, 
or death. Worsening signs and symptoms included persistent 
fever for >48 hours while on cefazolin, new hemodynamic in-
stability, or transfer to intensive care unit (ICU). If the patient 
presented with bacteremia, having a persistent positive blood 
culture for ≥4 days since start of cefazolin was also included as 
treatment failure. For SSTI, documentation of worsening ery-
thema or new onset of bacteremia secondary to SSTI was in-
cluded as treatment failure.
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Data Collection

Initial patient lists were extracted from each institution’s EMR 
database. All adult patients with International Classification 
of Diseases, Tenth Revision diagnosis codes related to SSTI or 
bacteremia and charged for cefazolin (≥6 doses) were included 
for initial screening. Only patients’ initial encounters were 
screened; duplicate records were removed. Records were then 
screened manually for study inclusion based on the established 
inclusion and exclusion criteria.

Collected data included patient demographics, comorbidities, 
medication use history, hospital length of stay, characteristic of 
baseline infection, antibiotic treatment, and laboratory and mi-
crobiological data as well as in-hospital death, readmission, and 
adverse events. Concomitant use of nephrotoxic drugs during 
cefazolin therapy was also collected; included nephrotoxic 
drugs were angiotensin-converting enzyme inhibitors, angi-
otensin II receptor blockers, loop diuretics, nonsteroidal an-
ti-inflammatory drugs, IV contrast, and calcineurin inhibitors. 
Data were recorded and managed using REDCap (Research 
Electronic Data Capture), which is a secure, web-based applica-
tion for research data collection [11].

Statistical Analysis

Continuous data were reported using medians with interquar-
tile ranges and categorical data were reported using percentages. 

Analysis of variance and χ2 or Fisher exact test were used to 
compare continuous and categorical data, respectively. Post 
hoc analysis was performed for statistically significant variables 
using Tukey honest significant difference test for continuous 
variables and Bonferroni correction for categorical variables. 
Data were analyzed using R software (version 1.4.1106). Results 
with P value <.05 were considered statistically significant.

RESULTS

Study Population

A total of 755 patients were eligible for screening, of whom 208 
patients met inclusion criteria (Figure 1). Fifty-nine patients 
had ABW of >120 kg. Of these patients, 33 patients were treated 
with cefazolin 3 g (HiDC) and 26 were treated with standard 
doses (SDC-120). The remaining 149 patients had ABW of 
≤120 kg and received standard doses of cefazolin 1–2 g every 
8 hours (SDC).
Table 1 shows the baseline characteristics of the 3 
groups. The majority of patients included in the 
study were male (64.9%) and identified them-
selves as White (75%). The median age of patients 
in the HiDC group was lower than that of pa-
tients who received standard doses (SDC-120 and 

>120 kg 
3 g IV Q8h 

(HiDC) 
n = 33 

Eligible for 
screening 
n = 755 

Included 
n = 208 

RWJUH Somerset (n = 101) 
RWJUH New Brunswick (n = 107) 

>120 kg 
1–2 g IV Q8h 

(SDC-120) 
n = 26 

Excluded (n = 547) 
Cefazolin duration <48 hours (n = 175) 
CrCI <35 mL/min or dialysis-dependent (n = 109) 
Receiving multiple antibiotics (n = 57) 
Non-SSTI/non-bacteremia (n = 136) 
Pathogen resistant to cefazolin (n = 60) 
Missing baseline labs (n = 9) 
Left against medical advice (n = 1) 

≤120 kg 
1–2 g IV Q8h 

(SDC) 
n = 149 

Figure 1. Flowchart of patient inclusion. Abbreviations: CrCl, creatinine clearance; HiDC, high-dose cefazolin; Q8h, every 8 hours; IV, intravenous; RWJUH, Robert Wood 
Johnson University Hospital; SDC, standard-dose cefazolin ≤120 kg; SDC-120, standard-dose cefazolin >120 kg; SSTI, skin and soft tissue infection.
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SDC). Median cefazolin dose per weight, repre-
sented in milligrams per kilogram, was similar for 
the HiDC and SDC groups. However, the median 
dose per weight for patients in the SDC-120 group 
was significantly lower compared to the medians 
of the HiDC and SDC groups (P = .04). About 
one-fourth (26.0%) of all patients presented with 
bacteremia only as the index infection while more 
than half of the patients presented with SSTI only. 
The remainder of patients (11%) presented with 
both bacteremia and SSTI at baseline. The infec-
tion types were significantly different between the 
3 groups, and post hoc Bonferroni analysis found 
that bacteremia was more common in the SDC 

group compared to SDC-120, and SSTI was more 
common in the SDC group compared to both 
SDC-120 and HiDC. The majority of bacteremia 
cases (43/77 [55.8%]) were caused by methicillin-
sensitive Staphylococcus aureus while about one-
fourth (20/77 [26%]) were caused by susceptible 
gram-negative organisms (Supplementary Table 
1). The cohorts did not differ in their median 
Charlson Comorbidity Index scores. However, 
post hoc analysis indicated that stasis dermatitis 
and lymphedema were more common in patients 
weighing >120 kg (HiDC and SDC-120) than in 
those weighing ≤120 kg (SDC). Nephrotoxic drug 
use was also significantly different between groups, 

Table 1. Summary of Patient Baseline Characteristics

Baseline Characteristic HiDC (n = 33) SDC-120 (n = 26) SDC (n = 149) P Value 

Age, y, median (IQR) 58.0 (55–66) 65.5 (58.3–67.0) 69 (53–79) .03

Sex, male 24 (73) 18 (69) 93 (62) .47

Race .03

  White 31 (94) 23 (88) 102 (68)

  African American 2 (6) 2 (8) 19 (13)

  Asian 0 0 8 (5)

  Pacific Islander 0 0 0

  Other/unknown 0 1 (4) 20 (13)

Weight, kg, median (IQR) 138.2 (127.5–170.0) 133.2 (123.2–149.5) 80.7 (67.9–96.5) <.001

BMI, kg/m2, median (IQR) 45.5 (41.5–52.3) 43.8 (38.7–48.0) 28.3 (24.1–33.0) <.001

Cefazolin dose per weight, mg/kg, median (IQR) 21.7 (17.6–23.5) 11.8 (7.9–15.1) 20.4 (15.1–25.0) .04

Infection type

  Bacteremia 6 (18) 1 (4) 47 (32) .006

  SSTI 26 (79) 21 (81) 84 (56) .007

  Concurrent bacteremia and SSTI 1 (3) 4 (15) 18 (12) .24

Documented purulence (SSTI)a 6 (22) 2 (8) 24 (24) .40

CCI score, median (IQR) 2 (1–3) 2 (1–4) 2 (1–4) .57

Comorbidities

  Diabetes 15 (45) 16 (62) 57 (38) .08

  Malignancy 3 (9) 1 (4) 34 (23) .02

  Seizure disorder 1 (3) 0 7 (5) .84

  Stasis dermatitis 11 (33) 14 (54) 24 (16) <.001

  Lymphedema 8 (24) 5 (19) 7 (5) <.001

  No comorbidities 7 (21) 1 (4) 52 (35) .003

Penicillin allergy 4 (12) 7 (27) 18 (12) .13

Use of nephrotoxic drugsb 31 (94) 23 (88) 110 (74) .02

ICU admission 1 (3) 0 21 (14) .03

qSOFA score, median (IQR) 0 (0–1) 0 (0–1) 0 (0–1) .40

Source control achievedc 11 (92) 5 (63) 52 (63) .42

ID consultation 28 (85) 19 (73) 123 (83) .46

Duration of cefazolin, d, median (IQR) 5 (4–6) 5 (3–7) 6 (4–12) .02

Data are presented as No. (%) unless otherwise indicated.

Abbreviations: BMI, body mass index; CCI, Charlson Comorbidity Index; HiDC, high-dose cefazolin; ICU, intensive care unit; ID, infectious diseases; IQR, interquartile range; qSOFA, quick 
Sequential Organ Failure Assessment; SDC, standard-dose cefazolin ≤120 kg; SDC-120, standard-dose cefazolin >120 kg; SSTI, skin and soft tissue infection. 
aDocumented purulence in patients with SSTI includes those who presented with concurrent bacteremia and SSTI. Proportions are calculated using 27 patients in the HiDC group, 25 pa-
tients in the SDC-120 group, and 102 patients in the SDC group.
bNephrotoxic drugs included angiotensin-converting enzyme inhibitors, angiotensin receptor blockers, nonsteroidal anti-inflammatory drugs, loop diuretics, and intravenous contrast agents.
cOnly includes patients who required source control and does not include cases of simple or mild SSTI. Proportions were calculated using 12 patients in the HiDC group, 8 patients in the 
SDC-120 group, and 83 patients in the SDC group.

http://academic.oup.com/ofid/article-lookup/doi/10.1093/ofid/ofac105#supplementary-data
http://academic.oup.com/ofid/article-lookup/doi/10.1093/ofid/ofac105#supplementary-data
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with a higher percentage of patients in the HiDC 
group receiving nephrotoxic drugs than those in 
the SDC group, indicated by post hoc analysis. 
ICU admission at baseline was most common in 
the SDC group. Infectious diseases service was 
consulted for the majority of patients (81.7%).

Treatment Outcomes
TEAEs.
There were no statistically significant differences in the com-
posite outcome of TEAEs between the 3 groups. There were 49 
patients (23.6%) who experienced at least 1 TEAE, with a total 
of 60 TEAEs recorded (Table 2). Gastrointestinal adverse events 
were the most common, followed by renal and hematologic ad-
verse events. There was no neurologic toxicity (aseptic menin-
gitis or seizure) reported in any of the patients, and a very small 
proportion of patients in the SDC group (2%) experienced he-
patic enzyme abnormalities. Of the 60 TEAEs, 19 (31.7%) were 

related to cefazolin as documented by the treating provider, and 
the occurrence of cefazolin-related TEAE was not different be-
tween groups. Cefazolin was discontinued in 4 patients (1 in 
HiDC and 3 in SDC) as a result of a TEAE.

Treatment Failure.
A total of 21 patients (10.1%) had treatment failure, without sta-
tistically significant difference between groups (Table 3). Three 
patients (9.1%) in the HiDC group and 18 patients (12.1%) in 
the SDC group experienced treatment failure while no patient 
in the SDC-120 had treatment failure. All 3 patients who failed 
treatment in the HiDC group had SSTI (11% of patients with 
SSTI). In the SDC group, treatment failure was more common 
in patients with bacteremia (10 of 65 patients [15%]) compared 
to those with SSTI (9 of 102 patients [9%]). One patient had 
both bacteremia and SSTI. Treatment failure due to worsening 
signs or symptoms of infection occurred in 9 patients (6%) 
in the SDC group, while none occurred in the HiDC group. 
Antibiotic escalation occurred in 1 patient (3%) in the HiDC 

Table 2. Treatment-Emergent Adverse Event Outcomes

Outcome HiDC (n = 33) SDC-120 (n = 26) SDC (n = 149) P Value 

Total No. of TEAEs 8 6 46 NR

No. of patients with TEAEs 7 (21) 6 (23) 36 (24) .94

Renala 3 (10) 0 8 (5) .34

Hematologic 3 (9) 1 (4) 6 (4) .38

  Leukopeniab 0 1 (4) 1 (1) .25

  Neutropeniac 0 0 1 (1) 1.0

  Thrombocytopeniad 1 (3) 1 (4) 2 (1) .30

  Eosinophiliae 2 (7) 1 (5) 5 (5) .86

Hepaticf 0 0 3 (2) .96

Neurologic 0 0 0 NR

  Aseptic meningitis 0 0 0 NR

  Seizure 0 0 0 NR

Gastrointestinal 1 (3)g 3 (12) 18 (12) .36

  Nausea/vomiting 1 (3) 0 7 (5) .84

  Diarrhea 1 (3) 3 (12) 13 (9) .45

  CDI 0 0 3 (2) .55

Dermatologic/immunologic 0 0 3 (2) 1.0

  Phlebitis 0 0 1 (1) 1.0

  Rash 0 0 2 (1) 1.0

Cefazolin-related TEAE 1 (3) 2 (8) 16 (11) .37

Cefazolin discontinued due to TEAE 1 (3) 0 3 (2) .74

Data are presented as No. (%) unless otherwise indicated.

Abbreviations: CDI, Clostridioides difficile infection; HiDC, high-dose cefazolin; NR, not reported; SDC, standard-dose cefazolin ≤120 kg; SDC-120, standard-dose cefazolin >120 kg; TEAE, 
treatment-emergent adverse event.
aTwo patients in the HiDC group and 3 patients in the SDC-120 group had missing data. The proportion of patients (%) is calculated using a denominator of 31 and 23 patients, respectively.
bThree patients in the HiDC group, 1 patient in the SDC-120 group, and 1 patient in the SDC group had missing data. The proportion of patients (%) is calculated using a denominator of 30, 
25, and 148 for HiDC, SDC-120, and SDC, respectively.
cThree patients in the HiDC group, 6 patients in the SDC-120 group, and 40 patients in the SDC group had missing data. The proportion of patients (%) is calculated using a denominator of 
30, 20, and 109 patients, respectively.
dThree patients in the HiDC group, 1 patient in the SDC-120 group, and 2 patients in the SDC group had missing data. The proportion of patients (%) is calculated using a denominator of 
30, 25, and 147 patients, respectively.
eThree patients in the HiDC group, 7 patients in the SDC-120 group, and 39 patients in the SDC group had missing data. The proportion of patients (%) is calculated using a denominator of 
30, 19, and 110 patients, respectively.
fSeventeen patients in the HiDC group, 15 patients in the SDC-120 group, and 78 patients in the SDC group had missing data. The proportion of patients (%) is calculated using a denomi-
nator of 16, 11, and 71 patients, respectively.
gOne patient had both nausea and diarrhea.
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group and 7 patients (5%) in the SDC group. Additionally, 
30-day readmission occurred in 2 patients (6%) in the HiDC 
group and 3 patients (2%) in the SDC group. In-hospital death 
occurred in 3 patients in the SDC group only.

DISCUSSION

Given that cefazolin’s time-dependent antibiotic efficacy may be 
influenced by both clearance and volume of distribution, body 
size is an important factor to consider in determining an op-
timal dosing strategy for cefazolin in patients with obesity [12]. 
The goal of this study was to assess for overt safety signals with 
the use of high-dose cefazolin (9 g per day) in patients with high 
body weight. While our study cannot exclude less common ad-
verse effects that would be detected with larger cohort studies, 
the goal was to conduct an initial pilot study to assess for ob-
vious safety issues. This strategy is analogous to phase 1 clinical 
trials for new drugs in which smaller sample sizes are used in-
itially to detect any overt safety issues with a novel compound. 
The lack of detection of obvious safety differences between 
high-dose and standard-dose groups leads to the conclusion 
that high-dose cefazolin may be safe to use in patients with 
high body weight. However, further larger studies are needed 
to validate this conclusion, particularly for detection of less 
common adverse effects. In our study, we found that the oc-
currence of TEAEs in patients exposed to higher daily doses of 
cefazolin for the treatment of bacteremia or SSTI did not differ 
from those receiving standard doses. This is similar to the find-
ings of a published abstract that found no differences in TEAE 
in patients with obesity who received cefazolin 1–2 g every 8 
hours compared to patients who received cefazolin 2  g every 
4–6 hours [8]. Cefazolin is an overall safe and effective drug 
and the package insert lists a maximum dose of 12 g per day, but 
this is not common in clinical practice [1]. Therefore, our study 
adds valuable data to the limited body of literature that exists in 
using cefazolin doses >6 g per day in routine clinical practice.

There were no differences in treatment outcomes in patients 
who received cefazolin 3 g for bacteremia or SSTI, as demon-
strated by the lack of difference in treatment failure rates across 
all 3 groups. This was an unexpected finding as we hypothe-
sized that patients >120 kg who received cefazolin 3 g would 
be less likely to experience treatment failure compared to those 
weighing >120 kg who received standard doses of 1–2 g. This 
was also in contrast to the study by Simpson and colleagues, 
which found higher treatment failure rates in patients with obe-
sity treated with traditional-dose, compared with high-dose 
cefazolin [8]. However, along with the small sample size, the 
relatively low overall treatment failure rate (occurring in only 
about 10% of patients) would make it difficult to detect statisti-
cally significant differences between groups. Furthermore, none 
of the 26 patients weighing >120 kg who received standard doses 
experienced treatment failure. The majority of these patients 
presented with SSTI and were likely treated for mild infections 
and, therefore, less likely to experience treatment failure. In ad-
dition, all 3 patients treated with high-dose cefazolin who failed 
treatment had SSTI rather than a more severe infection such 
as bacteremia. Weng and colleagues previously reported that 
lower-extremity cellulitis is commonly misdiagnosed and often 
confused with other conditions such as stasis dermatitis [13]. 
This raises an interesting question of whether or not the patients 
who experienced treatment failure in the high-dose group truly 
had a bacterial SSTI versus other mimicking conditions such as 
lymphedema or stasis dermatitis, which were present in approx-
imately half of patients weighing >120 kg.

Our study has several limitations. First is the uneven distri-
bution of baseline clinical severity of the index infection across 
our study cohorts. Patients in the SDC group appeared more ill 
with a higher proportion of patients presenting with bacteremia 
and ICU admission at baseline, compared to those weighing 
>120 kg. This difference alone may have contributed to the nu-
merically higher rate of treatment failure observed in the SDC 
group. It would have been impractical to design our study to 

Table 3. Treatment Failure Outcomes

Outcome HiDC (n = 33) SDC-120 (n = 26) SDC (n = 149) P Value 

Worsening signs or symptoms of infection 0 0 9 (6) .24

  Bacteremia 0 0 5 (3) .61

  SSTI 0 0 4 (3) .35

Antibiotic escalation 1 (3) 0 7 (5) .84

30-day readmission 2 (6) 0 3 (2) .29

Death 0 0 3 (2) .55

Treatment failure 3 (9) 0 18 (12) .14

  Bacteremiaa 0 0 10 (15) .80

  SSTIb 3 (11) 0 9 (9) .30

Data are presented as No. (%) unless otherwise indicated.

Abbreviations: HiDC, high-dose cefazolin; SDC, standard-dose cefazolin ≤120 kg; SDC-120, standard-dose cefazolin >120 kg; SSTI, skin and soft tissue infection.
aBacteremia patients who had treatment failure include patients who had concurrent bacteremia and SSTI. The proportion was calculated using the total number of patients with bacteremia 
(7 patients in HiDC, 5 patients in SDC-120, and 65 in SDC).
bSSTI patients who had treatment failure include patients who had concurrent bacteremia and SSTI. The proportion was calculated using the total number of SSTI patients (27 patients in 
HiDC, 25 patients in SDC-120, and 102 patients in SDC).
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only include patients with bacteremia given the small number 
of patients who received high-dose cefazolin. The effect of high-
dose cefazolin on treatment failure rates in patients with severe 
infections such as bacteremia should be evaluated in future, 
larger studies. Second, this was an initial pilot study and was not 
powered to detect differences in less common adverse outcomes 
and the occurrence of treatment failure between groups. The 
safety and tolerability of cefazolin at standard doses have been 
consistently described in the literature [9, 14]. Even though our 
study did not find any major safety concerns with a higher dose 
of 9  g per day, the safety and tolerability of long-term use of 
cefazolin at the high dose needs to be evaluated in a future study 
as the median duration of cefazolin in our high-dose cohort was 
5 days. As for treatment failure outcomes, we may not have cap-
tured all occurrences as the majority of our patients presented 
with SSTI, which is usually a less severe infection, and patients 
may have presented to their primary care provider or another 
healthcare facility for recurrence of infection. Last, our findings 
may not be generalizable to other dosing regimens that include 
more frequent dosing or a continuous infusion and results in 
doses >6 g per day.

A recent study reported that the treatment failure rate with 
β-lactam antibiotics, including cefazolin, was higher in patients 
with obesity than in those without obesity (most commonly a 
failure of resolution of leukocytosis) [7]. In that study, patients 
with obesity had higher disease burden compared to their coun-
terparts and this difference alone could have contributed to the 
observed higher treatment failure. Nevertheless, the study au-
thors acknowledged the lack of evidence for alternative dosing 
of β-lactam antibiotics in this population, which highlights the 
importance of further exploring alternative treatment dosing 
strategies of cefazolin in this population. Our institution-
specific dosing regimen of 3 g administered IV every 8 hours 
in patients weighing >120 kg was designed to increase PK/PD 
target attainment by giving a higher dose without increasing 
dosing frequency (a practical consideration as well). Our insti-
tution agreed to this regimen to consider minimizing additional 
healthcare resource use that may occur with more frequent 
drug administration. In fact, the median dose per weight was 
very similar between the HiDC and SDC groups, showing 
that giving the higher dose of 3 g is crudely similar to giving 
standard doses of 1–2  g to those weighing ≤120  kg. To our 
knowledge, this study is one of the first evaluating the safety and 
effectiveness of such an alternative dosing regimen. Cefazolin is 
one of the most commonly used antibiotics in clinical practice. 
Despite the increasing prevalence of obesity, there is a paucity 
of information on the optimal dosing strategy in patients with 
obesity to improve clinical outcomes without increasing the 
risk of adverse events. The findings of our study demonstrate 
safety and tolerability of high-dose cefazolin but no difference 
in treatment failure rates. Larger studies are needed to further 
evaluate clinically relevant outcomes associated with high-dose 

cefazolin used for the treatment of infections in patients with 
obesity.

CONCLUSIONS

High-dose cefazolin in patients with high body weight appears 
to be safe and tolerable compared to standard dosing. Given the 
lack of overt safety signals observed in this study, we believe it 
is safe and feasible to conduct further clinical studies to test the 
safety and effectiveness of high-dose cefazolin for the treatment 
of infections in patients with high body weight.
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