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ABSTRACT

Objective: Perioperative deep prosthetic joint infection (PJI) is a 
serious postoperative complication of total hip arthroplasty (THA). 
We aimed to compare the efficacy of cefazolin administered within 
24 and 48 h of primary THA for PJI prophylaxis. Methods: In this 
retrospective study, 720 patients were divided into two groups 
depending on whether cefazolin was administered as a single 
injection of 2 g twice daily within 24 (24-h group) or 48 h of surgery 
and the following day (48-h group). Sex, age at surgery, body mass 
index, co-existing diseases, blood test data, and PJI risk factors 
were evaluated. Results: The 24- and 48-h groups included 364 
and 356 patients, respectively. Diabetes mellitus was the most 
common risk factor for PJI in both groups. The corresponding 
incidence of perioperative deep PJI following primary THA was 
0.55% and 0.28% in the 24- and 48-h groups, respectively. There 
was no significant difference in patient background characteristics 
between the groups. Conclusions: Cefazolin administration within 
24 h of primary THA may be appropriate for perioperative deep 
PJI. Level of Evidence II; Retrospective study.

Keywords: Cefazolin. Surgical Wound Infection. Arthroplasty, 
Replacement, Hip. Antibiotic Prophylaxis. 

RESUMO

Objetivo: A infecção de prótese articular (IPA) perioperatória profunda 
é uma grave complicação pós-operatória da artroplastia total de 
quadril (ATQ). Este estudo buscou comparar a eficácia da cefazolina 
administrada dentro de 24 e 48 horas após ATQ para profilaxia de IPA. 
Métodos: Neste estudo retrospectivo, 720 pacientes foram divididos 
em dois grupos, que receberam cefazolina em uma injeção de 2g 
duas vezes por dia nas primeiras 24 e 48 horas (grupos de 24 e 48 
horas), respectivamente. Foram avaliados sexo, idade na data da 
cirurgia, índice de massa corporal, comorbidades, testes sanguíneos 
e fatores de risco para IPA. Resultados: Os grupos de 24 e 48 horas 
incluíram, respectivamente, 364 e 356 pacientes. O fator de risco para 
IPA mais comum nos dois grupos foi o diabetes mellitus. A incidência 
de IPA perioperatória profunda após ATQ foi, respectivamente, de 
0,55% e 0,28% nos grupos de 24 e 48 horas. Não houve diferença 
significativa nas características gerais dos pacientes entre os dois 
grupos. Conclusão: A administração de cefazolina dentro de 24 
horas após ATQ primária pode ser adequada para IPA perioperatória 
profunda. Nível de Evidência II; Estudo retrospectivo.

Descritores: Cefazolina. Infecção da Ferida Cirúrgica. Artroplastia 
de Quadril. Antibioticoprofilaxia. 
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INTRODUCTION

Prosthetic joint infection (PJI) is one of the most serious post-
operative complications of total hip arthroplasty (THA), with an 
estimated incidence of 1.1% or less.1 Cefazolin, a first-generation 
cephalosporin, is a first-line drug for PJI prophylaxis following 
THA.2 In 2017, the United States Center for Disease Control and 
Prevention (CDC) recommended a single antibiotic dose to prevent 
postoperative infection.3 However, the American Association of 
Hip and Knee Surgeons disagrees with this recommendation 

owing to a lack of evidence of a protective effect with a single 
antibiotic dose against PJI in case of artificial joint replacements. 
The current recommendation is prophylactic antibiotic dosing at 24 
h postoperatively.4 Thus, further research is needed to determine 
the most appropriate time for cefazolin administration and procure 
a more direct evidence of its effects. Therefore, we investigated 
the incidence of perioperative deep PJI in patients who underwent 
primary THA followed by cefazolin prophylaxis administration within 
24 and 48 h.
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PATIENTS AND METHODS

This retrospective study involved patients who received a single 
cefazolin injection (2 g) twice daily, for deep PJI prevention follow-
ing primary THA, within 48 h of surgery and on the following day 
(48-h group) from August 2018 to June 2019, and within 24 h of 
surgery (24-h group) from July 2019 to January 2020. Furthermore, 
it was approved by our institutional ethics committee. For the 48-h 
group, rapid administration was performed 30 min preoperatively 
to maximize the drug tissue concentration during the operation. 
The second administration was performed 2 h after the surgery (3 
h after starting the surgery in case of bilateral hip arthroplasty), and 
in the morning and afternoon on the second day. Body exhaust 
system surgical suits were worn during the surgery. All surgeons 
wore double gloves to ensure aseptic operation. The affected limb 
was thoroughly wiped with 70% alcohol containing chlorhexidine, 
and then with 10% iodine solution. The operative field was covered 
with an iodine drape and opened. Cases of revision THA and THA 
with concurrent surgery were excluded.
The following data were analyzed: sex, age, body mass index, surgi-
cal site, PJI risk factors (such as diabetes mellitus),5 and preoperative 
blood test values. PJI was defined based on the criteria established 
by Parvizi et al.6 and evaluated along with magnetic resonance 
imaging (MRI) findings. The investigation period was 90 days after 
the surgery.7 Cases of late infection (>90 days) were excluded. 
Statistical analysis was performed using Excel Statistics ver. 3.2 
(Bell Curve). Nominal and continuous variables were compared 
using Fisher’s exact test and Mann–Whitney U test, respectively. 
Results were considered statistically significant at P-value < 0.05. 
The ethics committee of Nissan-Kouseikai Institute of Medicine 
approved this study (approved number 2019-027).

RESULTS

There were 364 and 356 patients in the 24- and 48-h groups, 
respectively. The proportion of women was higher in both groups; 
the median ages were 66 and 65 years in the 24- and 48-h groups, 
respectively. There was no significant difference in the distribution 
of body weight or surgical sites, with more surgeries performed 
for the right hip joint than for the left and both hip joints. Diabetes 
mellitus was the most common risk factor in both groups. Inter-
group differences in the other baseline patient characteristics were 
statistically insignificant. (Table 1)
The incidence rates of perioperative deep PJI following primary 
THA were 0.55% (2/364) and 0.28% (1/356) in the 24- and 48-h 
groups, respectively; the intergroup differences were statistically 
insignificant. The clinical background and courses of the three PJI 
cases are shown in Table 2. MRI showed a high-intensity area, akin 
to that associated with pus accumulation (Figure 1). The age range 
of the patients with PJI was 65–85 years; there were no other risk 
factors. However, the infection onset date was postoperative days 
9–21. These three cases of PJI were treated with debridement; the 
patients were administered several antibiotics orally and parenterally 
and were discharged on postoperative days 37–57.

DISCUSSION

This study suggests that a suitable cefazolin prophylaxis period 
for preventing perioperative deep PJI following primary THA is 
within 24 h of surgery. The overall incidence of PJI in this study was 
0.42% (3/720), which was within the range reported previously.1 In 
this study, the detected coagulase-negative staphylococci (CNS) 
strain was methicillin-resistant; moreover, the strains detected in the 
three cases have been previously reported.8,9 The main advantages 
of shortening the antibiotic administration period are suppression 
of the emergence of resistant bacteria; prevention of needle stick 

infections; and reduction of drug-induced adverse events, medical 
costs, and work burdens.
In this study, cefazolin was administered at a dose of 2 g intra-
venously to all patients; this is the recommended standard adult 
perioperative dose.10 However, the current guidelines recommend 
a weight-based dosing protocol of 1, 2, and 3 g once for patients 
weighing <60, 60–120, and >120 kg, respectively.11,12 None of the 
patients weighed >120 kg in the present study, and it seems that 
there was no case of cefazolin underdosing.
PJI incidence has been reported to be significantly higher in pa-
tients with artificial joint replacements who have diabetes mellitus 
than in those without diabetes.5 In this study, the hemoglobin A1c 
level in the 24- and 48-h groups was 6.6% (6.0%–7.5%) and 6.7% 
(5.9%–7.8%) in patients with diabetes mellitus, respectively, with 
intergroup differences being statistically insignificant. There were 
67 and 50 patients aged ≥75 years in the 24- and 48-h groups, 
respectively; the corresponding PJI incidence rates were 1.5% and 
2.0%, which did not differ significantly. As the three PJI patients 
were aged between 65 and 85 years, PJI may have to be monitored 
more closely in elderly patients than in young patients.
The limitations of this study are that it was conducted in a single 
facility as a retrospective survey with a small sample number of 
patients. Furthermore, the year of cefazolin administration was 
different between the groups. However, this study revealed the 
appropriate time of cefazolin administration for perioperative deep 
PJI prophylaxis following primary THA.

CONCLUSION

Cefazolin administration within 24 h of primary THA may be appro-
priate for the prophylaxis of perioperative deep PJI.

Table 1. Characteristics of patients in the two groups.

Cefazolin at 24 h 
after surgery

(n = 364)

Cefazolin at 48 h 
after surgery

(n = 356)
P-value

Male/Female, n (%) 42/322 (11.5/88.5) 54/302 (15.2/84.8) 0.0929

Age (years), median (range) 66 (21–91) 65 (42–92) 0.5709

Body weight (kg), n (%)

<60 244 (67.0) 221 (62.1) 0.0948

60–120 120 (33.0) 135 (37.9) 0.0948

BMI (kg/m2), median (range) 22.7 (16.4–41.4) 23.0 (16.0–38.8) 0.2448

Surgical site, n (%)

Right hip 173 (47.5) 157 (44.1) 0.1983

Left hip 116 (31.9) 133 (37.4) 0.3058

Both hip 75 (20.6) 66 (18.5) 0.2730

Diabetes mellitus, n (%) 27 (7.4) 22 (6.2) 0.3049

Blood tests, median (range)

WBC (/µL) 5,300 (2,300–11,100) 5,300 (2,700–10,500) 0.6281

Lymp (%) 27.5 (5.4–49.0) 27.2 (5.6–47.7) 0.5413

AST (IU/L) 20.0 (10.0–71.0) 20.0 (10.0–116.0) 0.8801

ALT (IU/L) 15.0 (4.0–129.0) 16.0 (5.0–143.0) 0.4793

sCr (mg/dL) 0.7 (0.4–1.3) 0.7 (0.4–1.4) 0.6543

eGFR (mL/min/1.73 m2) 70.9 (33.8–143.4) 71.4 (38.9–126.7) 0.1128
Abbreviations: BMI: body mass index; WBC: white blood cell; Lymp: lymphocyte; AST: aspar-
tate aminotransferase; ALT: alanine aminotransferase; sCr: serum creatinine; eGFR: estimated 
glomerular filtration rate.
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Table 2. Clinical background of and courses followed in the three cases with deep PJI.

Patient
no.

Cefazolin
Age/body 

weight 
Sex Surgical site

Infection onset 
date/symptoms

Bacterium detection 
date/bacterium 

(Specimen)

Readmission 
date

Treatment Discharge date

1 24 h 65/89.2 kg Female Both hip
POD9

Exudate from 
the right wound

POD16
/Staphylococcus 

epidermidis MRCNS (Pus)

Continued 
hospitalization

Debridement
Levofloxacin
Vancomycin
Clindamycin
Minomycin

Sulfamethoxazole-
Trimethoprim

POD37

2 24 h 85/55.5 kg Male Right hip
POD21

Fever, redness

POD25
/Staphylococcus aureus 

(Excise tissue, pus)
POD23
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Linezolid

Rifampicin
Sulfamethoxazole-

Trimethoprim
Tedizolid Clindamycin

POD57

3 48 h 75/47.9 kg Female Right hip
POD18 

Fever, pain

POD19
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POD19

Debridement Levofloxacin
Rifampicin
Linezolid

Clindamycin

POD38

Abbreviations: PJI: prosthetic joint infection; MRCNS: methicillin-resistant coagulase-negative staphylococci; MRSA: methicillin-resistant Staphylococcus aureus; POD: postoperative day.
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