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Implication Statement:

In this retrospective cohort study, propensity score analysis revealed that there is no
significant difference between using propofol versus sevoflurane for the maintenance of
anesthesia in the occurrence of suspected periprosthetic joint infection in patients

undergoing total knee arthroplasty.



Abstract

Purpose

Periprosthetic joint infection is a serious complication of total knee arthroplasty. Though

there are many factors that might increase its risk, the use of propofol for maintaining

general anesthesia could theoretically increase the incidence of infection due to its lipid

component that supports bacterial growth. However, the relationship between anesthetic

maintenance agents and the occurrence of periprosthetic joint infection remains uncertain.

The purpose of this study was to compare the incidence of suspected early-onset

periprosthetic joint infection between patients undergoing total knee arthroplasty under

propofol versus sevoflurane anesthesia.

Methods

We conducted a retrospective cohort study of patients in the national inpatient Diagnosis

Procedure Combination database in Japan who underwent total knee arthroplasty.

Suspected periprosthetic joint infection was surrogately defined as the need for

arthrocentesis or debridement within 30 days of surgery. Propensity score matching was

performed between patients who received either propofol or sevoflurane for anesthetic

maintenance to determine the proportion of those with infection.



Results

Eligible patients (n = 21,899) were categorized into either propofol (n = 7,439) or

sevoflurane (n = 14,460) groups. In the 5,140 propensity-matched patient pairs, there was

no significant difference in the proportion of arthrocentesis or debridement (1.3%

propofol vs. 1.7% sevoflurane; respectively (relative risk, 0.76; 95% CI, 0.55 to 1.04; P

= 0.10) between the groups. The length of stay in the propofol group was significantly

longer than that in the sevoflurane group. (mean (SD); 32.5 days propofol vs. 31.4 days

sevoflurane; respectively; mean difference (95% CI), 1.13 (0.50 to 1.76); P <0.001).

Conclusion

Propensity score analysis suggested no significant association between the choice of

anesthetic maintenance agent and the occurrence of suspected early-onset periprosthetic

joint infection in patients undergoing total knee arthroplasty.



Introduction

Periprosthetic joint infection, which occurs in approximately 0.5-2% of patients after
total knee arthroplasty (TKA),' is a serious postoperative complication that is associated
with increased prolonged hospitalization, economic cost, and mortality.*> There are many
risk factors for periprosthetic joint infection, including patient characteristics (e.g.,

diabetes and smoking history), hospital function,®

and potentially even anesthetic

management.” Treatment of periprosthetic joint infection is challenging as it can recur

despite antibiotic therapy and, in some cases, requires removal of the prosthesis.®

The association between the anesthetic maintenance agent and the occurrence of surgical
site infection (SSI) remains uncertain. A previous nationwide study in Taiwan
demonstrated that TKA and total hip arthroplasty (THA) under general anesthesia were
both associated with a higher occurrence of SSI than those under regional anesthesia.’
Propofol and sevoflurane are commonly used for the maintenance of general anesthesia;
however, propofol may increase the risk of infection due to its lipid component, which
can support bacterial growth when contaminated.'®!! Although propofol can be used
safely when used in a clean area with appropriate hand hygiene and a clean syringe,'? the

risk of bacterial contamination still exists in clinical situations.'! On the other hand,



propofol is known to have anti-inflammatory and anti-oxidant effects.'?

Several studies have compared SSI occurrence rates between patients who received
anesthesia maintenance with total intravenous anesthesia (TIVA) versus volatile
anesthetics. A study on patients undergoing gastrointestinal surgery showed a higher
proportion of early SSI in the propofol-based TIVA group compared with the sevoflurane
group.'* However, another study showed a lower rate of early SSI in the propofol group
than in the sevoflurane group.'> Furthermore, a meta-analysis that included 8 randomized
trials on ventilated critical care patients did not show any significant difference in length
of stay or in-hospital mortality between patients that received intravenous
midazolam/propofol versus volatile agents.'¢ As such, the impact of propofol and volatile

anesthetics on the occurrence of SSI remains uncertain.

We conducted the present study using a nationwide inpatient database in Japan to
compare the occurrence of suspected early-onset periprosthetic joint infection in patients
who underwent TK A under general anesthesia with either propofol or sevoflurane as the

maintenance anesthetic agent.



Methods

The present study was approved (October 20, 2011) by the Institutional Review Board
of The University of Tokyo. Owing to the retrospective design of this study and the
anonymous nature of the data, the requirement for obtaining informed patient consent

was waived.

Data source

The Diagnosis Procedure Combination (DPC) is a national administrative database of
claims data and discharge abstracts of acute-care inpatients in Japan.!” The database
includes approximately 7 million inpatients annually from more than 1,000 participating
hospitals, which accounts for approximately 50% of acute-care hospitalizations in Japan.
The following data are included in the database: primary diagnosis, comorbidities at
admission, complications after admission, medical procedures (including surgery, which
is coded with original Japanese codes), daily records of drug administration and
treatments, dates of admission and discharge, and clinical information, including patient
age, sex, body weight, height, and Brinkman index (the number of cigarettes smoked per
day multiplied by the number of years of smoking).!®!” The database also includes

anesthetic information related to surgery including anesthetic methods (general



anesthesia, epidural anesthesia, spinal anesthesia, and peripheral nerve block), duration
of anesthesia, and anesthetic drugs used. Each diagnosis is classified according to the
International Classification of Diseases, 10" Revision.?’ Physicians are responsible for
accurately recording patient data in the medical records at discharge because these records
are linked to the payment and reimbursement system.'” In addition to the DPC database,
we obtained hospital characteristics (including academic hospital or not, and number of

hospital beds) from the Annual Report for Functions of Medical Institutions.?!

Patient selection

Using the DPC database, we retrospectively identified patients who underwent TKA
between April 1, 2012 and March 31, 2015 with general anesthesia using either propofol
or sevoflurane for the maintenance of anesthesia. Patients who received general
anesthesia were allocated to the propofol group when anesthesia was maintained with
propofol-based TIVA. For the sevoflurane group, anesthesia was primarily maintained
with sevoflurane, regardless of what drugs were used for induction. We included surgeries
performed within 7 days of hospital admission, with cefazolin for antibiotic prophylaxis
beginning on the day of surgery. The usual dosing regimen of cefazolin is 1.0 gm before

surgical incision, every 3 hours during surgery, and every 8 hours postoperatively until
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48 hours

The following exclusion criteria were considered: (1) a history of a prior THA or

contralateral TKA within 30 days of surgery, (2) age < 40 years, (3) SSI treatment

during the hospitalization with antibiotics other than anti-methicillin-resistant

Staphylococcus aureus (MRSA) drugs and aminoglycosides, (4) missing data on hospital

characteristics, duration of anesthesia, or type of intraoperative analgesia, (5) use of

ketamine for anesthesia induction, and (6) diagnosis of gout or pseudogout.

Outcomes

The main outcome of the study was suspected periprosthetic joint injection which was

defined by the need for arthrocentesis and/or debridement (i.e., suppurative arthritis

curettage and curettage of joint synovectomy) occurring within 30 days of surgery. Data

on first readmissions were also included in the analysis. The secondary outcome was

length of stay during the perioperative hospitalization.

Statistical analysis

Categorical variables are presented as percentages, and continuous data are presented as

mean (SD). We estimated propensity scores using a logistic regression model with the
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anesthetic maintenance agent (propofol or sevoflurane) as the dependent variable.

Independent variables included the following factors: age, sex, hospital characteristics

(academic or non-academic hospitals and the number of beds), body mass index,

Brinkman index, comorbidities (hypertension, diabetes, asthma, rheumatism, ischemic

heart diseases, cerebral stroke, chronic kidney disease, and hepatic dysfunction), drugs

administered on the day of surgery (anti-MRSA drugs, aminoglycoside, steroids, opioids,

and muscle relaxants), use of regional analgesia (epidural analgesia or peripheral nerve

block), duration of anesthesia, revision surgery, and blood transfusion on the day of

surgery (red blood cells, fresh frozen plasma, or autologous blood). Patients data with

missing data were excluded from the analysis. A c-statistic was calculated to evaluate the

goodness of fit.

Using the estimated propensity scores, we conducted a nearest neighbor one-to-one

matching without replacement between the propofol and sevoflurane groups. To achieve

a good balance of patient background between the groups, a cut-off was set at 0.25

multiplied by the standard deviation of the estimated propensity scores. We defined

absolute values of the standardized difference of more than 10% as out of balance.?? In

the matched patients, we compared the proportions of the main outcomes between the

propofol and sevoflurane groups using a McNemar test; a pairwise ¢-test was used to
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compare the mean length of stay. The relative risk (RR), risk difference, and their 95%

confidence intervals (CI) were then calculated.

Statistical analysis was performed with IBM SPSS for Windows, version 22.0 (IBM,

Armonk, NY, USA), and a P < 0.05 was considered statistically significant.
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Results

The patient flow diagram is shown in Figure 1. 33,520 patients who underwent TKA

between April 1, 2012 and March 31, 2015 were enrolled in the study. After excluding

11,616 patients according to the criteria, 21,899 patients were identified as eligible.

Propensity score matching yielded 5,140 pairs of patients who received propofol or

sevoflurane.

Table 1 shows the baseline characteristics of all eligible patients and propensity score-

matched patients (n = 10,280). Before propensity score matching, patients in the propofol

group were more likely to be hospitalized in low-capacity hospitals and receive anti-

MRSA drugs and regional analgesia than those in the sevoflurane group. Patients in the

propofol group were also less likely to receive opioids and muscle relaxants. After

propensity score matching, the baseline characteristics were well balanced between the

groups, with a c-statistic of 0.707.

In the propensity-matched patients, the number of patients who received both

arthrocentesis and debridement were 2 in the propofol group and 0 in the sevoflurane

group. Table 2 shows the comparison of the proportion of patients who underwent

arthrocentesis or debridement and the length of stay between the two groups. Before

matching, there were no significant differences between the propofol and sevoflurane
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groups in the proportion of patients who underwent arthrocentesis or debridement

(propofol vs. sevoflurane: 1.2% vs. 1.4%, P =0.17). After propensity score matching,

there were no significant differences in the proportions of patients who underwent

arthrocentesis or debridement under propofol or sevoflurane anesthesia (1.3% propofol

vs. 1.7% sevoflurane; respectively; RR, 0.76; 95% CI, 0.55 to 1.04; P = 0.10). Risk

difference of the proportions of propensity-matched patients who underwent

arthrocentesis or debridement was 0.4% (95% CI, —0.9% to 0.1%). Both before and after

propensity score-matching, there was a significant difference in the mean length of stay

between the propofol group and the sevoflurane group.
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Discussion

In this study, using a nationwide inpatient database in Japan, there was no significant
association between the anesthetic maintenance agent (propofol or sevoflurane) and the
suspected early-onset periprosthetic joint infection after TKA.

Patients in the propofol group were more likely to be admitted to low-capacity hospitals
and receive anti-MRSA drugs. Although the anesthetic methods differed, patient
backgrounds were similar and there was no significant difference in comorbidities
between the groups. Our results suggest that anesthetic methods for general anesthesia
varied more according to hospital than patient characteristics.

The present study differs from previous studies in several respects. First, we used a
nationwide database with a large population. Furthermore, the database enabled us to
adjust for patient characteristics. Second, we only included patients who underwent TKA

with a clean surgical wound,”® whereas previous studies!*!

included patients who
underwent gastrointestinal surgery with wounds classified as clean-contaminated. Third,
unlike previous single-center studies, our study included more than 1,000 Japanese
hospitals.!’

We used the following methods to minimize the influence of antibiotics on the results.

First, we only included patients who were prescribed cefazolin for antibiotic prophylaxis,

because cefazolin is the most widely used and suitable antibiotic for TKA. Second, we
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excluded patients who were treated with antibiotics other than anti-MRSA drugs or
aminoglycosides, which are the most common antibiotics used with bone cement.?*
Diagnosis of periprosthetic joint infection remains challenging, even though a wide
variety of tests, and combinations of tests, are used for diagnosis. However, the database
used in this study did not include information, such as the results of serum markers or
culture of periprosthetic fluid. Therefore, a surrogate outcome for suspected
periprosthetic joint infection was used in the study; proportion of arthrocentesis or
debridement. Various diagnostic criteria and algorithms for periprosthetic joint

infection®>-28

indicate the importance of arthrocentesis in establishing a diagnosis of
periprosthetic joint infection, and debridement with prosthesis retention as the main
treatment for early-onset periprosthetic joint infection.

Propensity score matching allows a quasi-experimental comparison of groups with
similar observed characteristics, without specifying the relationships between
confounders and outcomes.?’® After propensity score matching, the proportion of
patients who underwent arthrocentesis or debridement was 1.3% in the propofol group
and 1.7% in the sevoflurane group. The upper limit of the 95% confidence interval of the

difference between the two groups was 0.1%, which indicates that the risk of suspected

periprosthetic joint infection with the use of propofol was not significantly different. After
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propensity score matching, the mean length of stay was approximately 32.5 days in the
propofol group, which was comparable to the past reports in Japan!22. There was a
significant difference in the mean length of stay despite the similar occurrence of
suspected periprosthetic joint infection. The result suggests that propofol could
theoretically affect the occurrence of infections other than periprosthetic joint infection
(e.g., pneumonia). However, as the difference in the mean length of stay after propensity
score matching was approximately 1 day, it is not considered clinically significant.
Overall, the results suggest that there is no clinically significant increase in the risk of
suspected periprosthetic joint infection with the use of propofol.

It is known that SSI, including periprosthetic joint infection, occur due to a combination

t.23 Our results

of bacterial load, virulence, and weakened resistance of the host patien
showed no significant association between the choice of anesthetic maintenance agent
and the occurrence of suspected periprosthetic joint infection. On the one hand, propofol
has been suggested to support bacterial growth, and some consider it to be a risk factor
for SSI. One possible explanation for the result of the present study is that the amount of
propofol used during general anesthesia for TKA might not be sufficient to influence the

risk of infection. Although propofol is known to have anti-inflammatory and anti-oxidant

effects, these effects may not be enough to decrease infection in a clinical situation.
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Several limitations of the present study should be acknowledged. First, we used
surrogate outcomes for suspected periprosthetic joint infection. Therefore, our results
may not reflect the actual occurrence of early-onset periprosthetic joint infection after
TKA. Suspected periprosthetic joint infection may have been overestimated by using
arthrocentesis as a surrogate outcome. Although we excluded patients with gout or
pseudogout, using arthrocentesis as a surrogate measure may have inadvertently captured
patients with non-infective etiologies (e.g., joint hematoma). Second, although we used a
nationwide database, the present study might still be underpowered. With a larger
population, a significant difference in the occurrence of suspected early-onset
periprosthetic joint infection between the two groups might emerge. Also, data on several
possible confounders were not available in the DPC database, including drug dosages,
Pa0,/FiO> ratios, and total intravenous infusion volumes during surgery. Furthermore,
risk factors for SSI, such as low body temperature and hyperglycemia, were not recorded
in the DPC database. Additionally, information on outcomes was not available in the

database when they occurred at hospitals other than the hospital where the surgery was

- In Japan, surgery and postoperative rehabilitation are implemented in a

single hospitalization, and hospitalization after TKA tends to be longer when
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postoperative rehabilitation is included.?? Therefore, the results may not be generalizable
to countries with shorter hospitalizations.

In conclusion, there was no significant association between the choice of agent used for
the maintenance of anesthesia and the occurrence of suspected early-onset periprosthetic
joint infection in patients undergoing TKA. There is no clinically significant increase in

the risk of suspected periprosthetic joint infection when using propofol.



20

Acknowledgements

The present study was supported by the Project for Accelerating Medical Research

through Cross-regional ICT utilization from the Japan Agency for Medical Research and

Development (AMED) and the Ministry of Health, Labour, and Welfare.

The authors would like to express their gratitude to the following individuals: Yuichi

Nishioka, M.D., from the Department of Public Health, Health Management and Policy

at Nara Medical University for statistical advice; Tetsuro Tani, M.D., from the

Arthroplasty Center at Osaka Medical Center and Mr. Shinichiro Kubo from the

Department of Public Health, Health Management and Policy at Nara Medical University

for clinical advice; and Andrew Davies, Ph.D., for English editing.



21

References

10.

11.

12.

13.

14.

Pugely AJ, Martin CT, Gao Y, Schweizer ML, Callaghan JJ. The incidence of and
risk factors for 30-day surgical site infections following primary and revision total
joint arthroplasty. J Arthroplasty 2015; 30: 47-50.

Kurtz SM, Ong KL, Lau E, Bozi KJ, Berry D, Parvizi J. Prosthetic joint infection risk
after TKA in the Medicare population. Clin Orthop Relat Res 2010; 468: 52-6.
Namba RS, Inacio MC, Paxton EW. Risk factors associated with deep surgical site
infections after primary total knee arthroplasty: an analysis of 56,216 knees. J Bone
Joint Surg Am 2013; 95: 775-82.

Zmistowski B, Karam JA, Durinka JB, Casper DS, Parvizi J. Periprosthetic joint
infection increases the risk of one-year mortality. J Bone Joint Surg Am 2013; 95:
2177-84.

Kurtz SM, Lau E, Watson H, Schmier JK, Parvizi J. Economic burden of
periprosthetic joint infection in the United States. J Arthroplasty 2012; 27: 61-5.
Kurtz SM, Lau E, Schmier J, et al. Infection burden for hip and knee arthroplasty in
the United States. J Arthroplasty 2008; 23: 984-91.

Korol E, Johnston K, Waser N, et al. A systematic review of risk factors associated
with surgical site infections among surgical patients. PloS One 2013; 8: e83743.
Tande AJ, Patel R. Prosthetic joint infection. Clin Microbiol Rev. 2014; 27: 302-45.
Chang CC, Lin HC, Lin HW, Lin HC. Anesthetic management and surgical site
infections in total hip or knee replacement: a population-based study. Anesthesiology
2010; 113: 279-84.

Bennett SN, McNeil MM, Bland LA, et al. Postoperative infections traced to
contamination of an intravenous anesthetic, propofol. N Engl J Med 1995; 333: 147-
54.

Zorrilla-Vaca A, Arevalo JJ, Escandon-Vargas K, Soltanifar D, Mirski MA. Infectious
disease risk associated with contaminated propofol anesthesia, 1989-2014. Emerg
Infect Dis 2016; 22: 981-92.

King CA, Ogg M. Safe injection practices for administration of propofol. AORN J
2012; 95: 365-72.

Chen RM, Chen TG, Chen TL, et al. Anti-inflammatory and antioxidative effects of
propofol on lipopolysaccharide-activated macrophages. Ann N Y Acad Sci 2005;
1042: 262-71.

Shimizu K, Hirose M, Mikami S, et al. Effect of anaesthesia maintained with



15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

22

sevoflurane and propofol on surgical site infection after elective open gastrointestinal
surgery. J Hosp Infect 2010: 74: 129-36.

Koo BW, Sim JB, Shin HJ, et al. Surgical site infection after colorectal surgery
according to the main anesthetic agent: a retrospective comparison between volatile
anesthetics and propofol. Korean J Anesthesiol 2016; 69: 332-40.

Jerath A, Panckhurst J, Parotto M, et al. Safety and efficacy of volatile anesthetic
agents compared with standard intravenous midazolam/propofol sedation in
ventilated critical care patients: A meta-analysis and systematic review of prospective
trials. Anesth Analg 2016; 124: 1190-99.

Yasunaga H, Matsui H, Hiromasa H, Kiyohide F, Shinya M. Clinical epidemiology
and health services research using the diagnosis procedure combination database in
Japan. Asian Pac J Dis Manage 2013; 7: 19-24.

Brinkman GL, Coates EO Jr. The effect of bronchitis, smoking, and occupation on
ventilation. Am Rev Respir Dis. 1963; 87: 684-93.

Hashimoto H, Ikegami N, Shibuya K et al. Cost containment and quality of care in
Japan: is there a trade-off?. Lancet 2011; 378: 1174-82.

World Health Organization. International statistical classification of diseases and
related health problems. World Health Organization 2014; 1.

Ministry of Health, Labour and Welfare, Japan: Reporting System for Functions of
Medical Institutions and Formation of Community Health Care Visions. Available
from  URL:  http://www.mhlw.go.jp/english/policy/care-welfare/care-welfare-
elderly/dl/140711-01.pdf. (accessed (June, 2016))

Austin PC. Using the standardized difference to compare the prevalence of a binary
variable between two groups in observational research. Commun Stat Simul Comput
2009; 38: 1228-34.

Mangram AJ, Horan TC, Pearson ML, Silver LC, Jarvis WR. Guideline for
prevention of surgical site infection, 1999. Centers for Disease Control and
Prevention (CDC) Hospital Infection Control Practices Advisory Committee. Am J
Infect Control 1999; 27: 97-134.

Walker LC, Barker P, Holleyman R, Deehan D. Microbial resistance related to
antibiotic-loaded bone cement: a historical review. Knee Surg Sports Traumatol
Arthrosc 2016: 1-10.

Osmon DR, Berbari EF, Berendt AR, et al. Diagnosis and management of prosthetic
joint infection: clinical practice guidelines by the Infectious Diseases Society of
America. Clin Infect Dis 2012: 56; e1-e25.

Parvizi J, Gehrke T, Chen AF. Proceedings of the International Consensus on



23

Periprosthetic Joint Infection. Bone Joint J 2013: 95; 1450-52.

. Kapadia BH, Berg RA, Daley JA, Bhave A, Mont MA. Periprosthetic joint infection.

Lancet 2016; 387: 386-94.

. The Diagnosis of Periprosthetic Joint Infections of the Hip and Knee. Available

from URL: https://www.aaos.org/research/guidelines/PJIguideline.pdf (accessed
(July, 2017))

. Griswold ME, Localio AR, Mulrow C. Propensity score adjustment with multilevel

data: setting your sites on decreasing selection bias. Ann Internal Med 2010; 152:
393-95.

. Rosenbaum PR, Rubin DB. Constructing a control group using multivariate matched

sampling methods that incorporate the propensity score. Am Stat 1985; 39: 33-8.

. Yasunaga H, Tsuchiya K, Matsuyama Y, Ohe K. Analysis of factors affecting

operating time, postoperative complications, and length of stay for total knee
arthroplasty: nationwide web-based survey. J Orthop Sci 2009; 14: 10-6.

. Ishii Y, Noguchi H, Takeda M, Sato J, Suzuki T. Length of hospital stay with patient-

dependent determination in bilateral scheduled staged total knee arthroplasty. Eur J
Orthop Surg Traumatol 2014; 24: 961-65.


https://www.aaos.org/research/guidelines/PJIguideline.pdf

24

Tables

Table 1 Baseline characteristics of all eligible and propensity-matched patients

Variable All eligible patients Propensity-matched patients
Propofol Sevoflurane Standardized Propofol Sevoflurane Standardized
(n=7439) (n = 14460) difference, % (n=5140) (n=5140) difference, %
Age, mean (SD) 74.6 (7.6) 74.6 (7.3) 54 74.5(7.2) 74.4(7.4) -0.9
Male sex, n (%) 1320 (17.7) 2935 (20.3) 5.4 953 (18.5) 964 (18.8) 0.4
Academic hospital, n (%) 867 (11.7) 2275 (15.7) 9.9 593(11.5) 595 (11.6) 0.1

Hospital beds, n (%)

<99 232 (3.1) 135 (0.9) -11.7 77 (1.5) 76 (1.5) —-0.1
100-499 4824 (64.8) 7859 (54.3) -17.7 3129 (60.9) 3125 (60.8) —-0.1
>500 2383 (32.0) 6466 (44.7) 21.7 1934 (37.6) 1939 (37.7) 0.2

BMI (kg/ni), n (%)

<250 3139 (42.2) 6107 (42.2) 0.1 2181 (42.4) 2104 (40.9) 25
25.0-34.9 4122 (55.4) 7956 (55.0) -0.6 2833 (55.1) 2909 (56.6) 24

>35.0 50 (0.7) 115 (0.8) 12 34(0.7) 32(0.6) —0.4

Missing 128 (1.7) 282 (2.0) 14 92 (1.8) 95 (1.8) 0.4

Brinkman index, n (%)

0 6248 (84.0) 11950 (82.6) -3.0 4267 (83.0) 4228 (82.3) -1.6
10-399 261 (3.5) 536 (3.7) 0.9 189 (3.7) 198 (3.9) 0.8
400-599 140 (1.9) 268 (1.9) 0.2 96 (1.9) 112 2.2) 1.8
> 600 790 (10.6) 1706 (11.8) 3.1 588 (11.4) 602 (11.7) 0.7

Comorbidities, n (%)

Hypertension 2662 (35.8) 4842 (33.5) -39 1769 (34.4) 1796 (34.9) 0.9
Asthma 124 (1.7) 308 (2.1) 2.8 102 (2.0) 94 (1.8) -0.9
Diabetes 1290 (17.3) 2610 (18.0) 1.5 900 (17.5) 936 (18.2) 1.5
Rheumatism 180 (2.4) 402 (2.8) 1.9 134 (2.6) 129 (2.5) -0.5
Ischemic heart disease 555(7.5) 1154 (8.0) 1.6 375(7.3) 374 (7.3) -0.1
Hepatic dysfunction 67(0.9) 123 (0.9) -0.4 45(0.9) 51(1.0) 1.0
Chronic kidney disease 64 (0.9) 129 (0.9) 0.3 43 (0.8) 52(1.0) 1.5
Cerebral stroke 286 (3.8) 620 (4.3) 1.8 217 (4.2) 210 4.1) -0.6
Duration of anesthesia,
179 (7) 193 (81) -6 186 (59) 186 (56) 0
mean (SD)
Revision surgery, n (%) 68 (0.9) 91 (0.6) —2.6 48 (0.9) 41 (0.8) -1.2
Antibiotics, n (%)
Anti-MRSA drugs 399 (5.4) 392 (2.7) —-10.5 214 (4.2) 174 3.4) -33
Aminoglycoside 2068 (27.8) 3497 (24.2) —6.7 1243 (24.2) 1244 (24.2) 0.0
Steroids, n (%) 1373 (18.5) 2675 (18.5) 0.1 918 (17.9) 943 (18.3) 1.0

Regional analgesia, n (%)



Not used

Peripheral nerve block

Epidural analgesia
Opioids, n (%)

Not used

Fentanyl

Remifentanyl

Fentanyl and Remifentanyl
Muscle relaxant, n (%)
Blood transfusion, n (%)
Red blood cells
Fresh frozen plasma

Autologous blood

3725 (50.1)
243 (3.3)

3471 (46.7)

946 (12.7)
2117 (28.5)
981 (13.2)
3395 (45.6)

3616 (48.6)

353 (4.7)
5(0.1)

2571 (34.6)

8937 (61.8)
43(0.3)

5480 (37.9)

368 (2.5)
3020 (20.9)
1563 (10.8)
9509 (65.8)

11597 (80.2)

598 (4.1)
22(0.2)

5451 (37.7)

19.3

—-16.3

—14.5

-29.0

—14.2

-5.9

2.2

53

3001 (58.4)
18 (0.4)

2121 (41.3)

180 (3.5)

1348 (26.2)
685 (13.3)
2927 (56.9)

3486 (67.8)

224 (4.4)
5(0.1)

1890 (36.8)

2994 (58.2)
27(0.5)

2119 (41.2)

204 (4.0)
1327 (25.8)
624 (12.1)
2985 (58.1)

3498 (68.1)

198 (3.9)
7(0.1)

1836 (35.7)
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SD, standard deviation; BMI, body mass index; MRSA, methicillin-resistant Staphylococcus aureus
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Table 2 Comparison of proportion of arthrocentesis and/or debridement within 30 days of surgery and length of stay between the

propofol and sevoflurane groups

Propofol Sevoflurane Relative risk or mean difference P value

Proportion of arthrocentesis or debridement, % (no.) Relative risk (95% CI)

All eligible patients 1.2 (88/7439) 1.4 (205/14460) 0.83 (0.65 to 1.07) 0.172

Propensity-matched patients 1.3 (66/5140) 1.7 (87/5140) 0.76 (0.55 to 1.04) 0.10°

Length of stay, mean (SD), days Mean difference (95% CI)

All eligible patients 32.9(18.3) 31.2(13.7) 1.67 (1.24 to 2.10) <0.001°¢
Propensity-matched patients 32.5(18.4) 314 (14.4) 1.13 (0.50 to 1.76) <0.0014

2 Chi-square test ® McNemar test © -test 9 pairwise z-test



Figure legend

Figure 1: Patient selection
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