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Z® 3L : Oral versus Intravenous Antibiotics for Bone and Joint Infection
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 REFERICES Septic arthritis in adults pyogenic arthritis B¥% BEME T EORI HE A RN Ivox—o
Topic Outline < Duration — The optimal duration of antimicrobial therapy for treatment of septic arthritis is uncertain. The approach below is supported by

case series [4]; there are no randomized trials.

SUMMARY AND RECOMMENDATIONS . . . - E&-[nl{'— IEF;E Irh- : ’ iﬁ‘t)] f;iﬁﬁ,ﬁ,ﬂ Fﬁﬁ lj:qz Eﬂ -G% é

For patients with septic arthritis due to S. auret
INTRODUCTION
parenteral therapy for four weeks.

EPIDEMIOLOGY For patients with septic arthritis due to S. aureus in the absence of concomitant bacteremia or signs of endocarditis, we administer parenteral

MECHANISM OF INFECTION antibiotics for at least 14 days, followed by oral therapy for an additional 7 to 14 days. The choice of oral antibiotic regimen for completion of

therapy depends on the pathogen:
MICROBIOLOGY
@ For septic arthritis due to methicillin-sensitive S. aureus, suitable choices include dicloxacillin (500 mg orally every six hours), flucloxacillin
CLINICAL MANIFESTATIONS

(500 mg orally every six hours), or cephalexin (500 mg orally every six hours). Patients who are allergic to penicillin can be treated with
Signs and symptoms clindamycin (600 mg orally every eight hours).

Physical examination . " - . . . . . . . . .
@ For septic arthritis due to methicillin-resistant S. aureus, suitable choices include clindamycin, trimethoprim-sulfamethoxazole, doxycycline

DIAGNOSIS (or minocycline), linezolid (or tedizolid), and rifampin in combination with either ciprofloxacin or fusidic acid (table 5).

General approach

Obtaining clinical specimens

favor treatment with a short course (four to seven days) of parenteral therapy, followed by 14 to 21 days of oral therapy. Compliance and

Interpreting synovial fluid test results response to therapy should be monitored carefully in such cases.
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RANDOMIZATION AND INTERVENTIONS

The statistician prepared a concealed, computer-
generated, 1:1 randomization list, using variably
sized permuted blocks, with participants strati-
fied according to center. Randomization was
performed by trained staff members using a
centralized assignment system.
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Intravenous Group Oral Group Total
- Characteristic (N=527) (N=527) (N=1054)
Age—)yr
aS e I n e Median (interquartile range) 61 (49-70) 60 (49-70) 60 (49-70)
Range 18-92 18-91 18-92
Male sex — no_ (%) 320 (60.7) 358 (67.9) 678 (643)
— ) :
\ aseline surgical procedure — no. (%)
n No implant or device present; débridement of chronic osteomy- 153 (29.0) 169 (32.1) 322 (30.6)
elitis performed
No implant or device present; débridement of chronic osteomy- 25 (4.7) 29 (5.5) 54 (5.1)
elitis not performed
Débridement and implant retention 124 (23.5) 123 (23.3) 247 (23.4)
Removal of orthopedic device for infection 89 (16.9) 78 (14.8) 167 (15.8)
Prosthetic joint implant removed 68 (129 67 (12. 135 (12.8
il I . x D JL 3 jointimp (12.9) (12.7) (12.8)
. \i x Prosthetic joint implant, one-stage revision 47 (8.9) 43 (8.2) 90 (8.5)
N > Surgery for diskitis, spinal osteomyelitis, or epidural abscess; 8 (L5) 5(0.9) 13 (1.2)
% | Eb\ &y L\(p:O 02) débridement performed
: Surgery for diskitis, spinal osteomyelitis, or epidural abscess; 13 (2.5) 13 (2.5) 26 (2.5)
débridement not performed
Deep-tissue histologic result — no. (%)
Infected 266 (50.5) 277 (52.6) 543 (51.5)
Equivocal 13 (2.5) 17 (3.2) 30 (2.8)
Uninfected 31(5.9) 32 (6.1) 63 (6.0)
Not done or missingt 217 (41.2) 201 (38.1) 418 (39.7)
Microbiologic diagnostic sampling — no. (%)
Two or more samples positive for same organism 357 (67.7) 338 (64.1) 695 (65.9)
Two or more samples taken but only one positive for a given 20 (3.8) 32 (6.1) 52 (4.9)
pathogenic organism
Only one sample taken, which was found to be positive for a 25 (4.7) 30 (5.7) 55 (5.2)
pathogenic organism by closed biopsy
Two or more samples taken but only one positive for a given 21 (4.0) 25 (4.7) 46 (4.4)
ll\i %IJ u 91\ ‘j: é 'Z IEI nonpathogenic organism
Sampling undertaken but no organisms identified 77 (14.6) 78 (14.8) 155 (14.7)
"""% -ts % ) 1—,_ Not done or missing} 27 (5.1) 24 (4.6) 51 (4.8)
- Organisms identified — no.ftotal no. (%)§
Staphy ococcus aureus 196/500 (39.2) 182/503 (36.2) 378/1003 (37.7)
Coagulase-negative staphylococcus 137/500 (27 4) 135/503 (26.8) 272/1003 (27.1)
Streptococcus species 72/500 (14.4) 73/503 (14.5) 14571003 (14.5)
Pseudomonas spedes 28/500 (5.6) 23/503 (4.6) 51/1003 (5.1)
Other gram-negztive organisms 84/500 (16.8) 84/503 (16.7) 168/1003 (16.7)
Culture negative 77/500 (15.4) 78/503 (15.5) 155/1003 (15.5)
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fiEEIEESH

1449 Were eligible

395 Did not undergo randomization
72 Preferred intravenous treatment
44 preferred oral treatment
6 Had surgeons who did not want them

TTEEfTSNT=H

to participate
10 Left to go abroad

49 Had other reason

providing further reason

27 Transferred to another hospital

187 Declined to participate without

1054 Underwent randomization

:

.

527 Were assigned to the intravenous group
458 Received at least 4 wk of their
assigned treatment strategy

527 Were assigned to the oral group
478 Received at least 4 wk of their
assigned treatment strategy

i

B

1054 A 42 A (4.0%)DNFHE  —

22 Did not complete follow-up
7 Withdrew from trial
5 Were lost to follow-up

20 Did not complete follow-up
7 Withdrew from trial
7 Were lost to follow-up

10 Died
I

6 Died
!

ﬁk

3INBINMNIVRERAR

527 Were included in the primary intention-
to-treat analysis
506 Were included in the modified
intention-to-treat population
21 Did not have end-point data

527 Were included in the primary intention-
to-treat analysis
509 Were included in the modified
intention-to-treat population
18 Did not have end-point data

F—5B5NT

LERDABENZITONT-EE
T Hper—protocol analysis

84 Were excluded from

per-protocol analysis

15 Were missing end-
point data

63 Had <4 wk of assigned
strategy for reasons
other than possible
or probable recurrence

6 Had both missing data

and <4 wk of assigned
strategy

443 Were included in the per-protocol analysis

466 Were included in the per-protocol analysis

61 Were excluded from

per-protocol analysis

13 Were missing end-
point data

43 Had <4 wk of assigned
strategy for reasons
other than possible
or probable recurrence

5 Had both missing data

and <4 wk of assigned
strategy

* IURRAUET—3NR/oNGEMN 2 IZEHLEHIZ1054 AT
intention—to—treatfEATSALTLVAS

s TURKRAVRT—EIANBEoNT-EEFEDH1015 N THERHT
(modified intention—to—treatf&4T)
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639 A.(60.6%):
AN T Y gE
-80A(7.6%)

FHEIBE

R 0D

954 _A.(90.5%): FEE

23(2.2%)

76(7.2%) :

HELD
Al EETE

Intravenous Group

Characteristic (N=527)
Age—yr
Median (interquartile range) 61 (49-70)
Range 18-92
Male sex — no. (%) 320 (60.7)
Baseline surgical procedure — no. (%)
No implant or device present; débridement of chronic osteomy- 153 (29.0)
elitis performed
No implant or device present; débridement of chronic osteomy- 25 (4.7)
elitis not performed
Débridement and implant retention 124 (23.5)
Removal of orthopedic device for infection 89 (16.9)
Prosthetic joint implant removed 68 (12.9)
Prosthetic joint implant, one-stage revision 47 (8.9)
Surgery for diskitis, spinal osteomyelitis, or epidural abscess; 8 (L5)
débridement performed
Surgery for diskitis, spinal osteomyelitis, or epidural abscess; 13 (2.5)
débridement not performed
Deep-tissue histologic result — no. (%)
Infected 266 (50.5)
Equivocal 13 (2.5)
Uninfected 31(5.9)
Not done or missing{ 217 (41.2)
Microbiologic diagnostic sampling — no. (%)
Two or more samples positive for same organism 357 (67.7)
Two or more samples taken but only one positive for a given 20 (3.8)
pathogenic organism
Only one sample taken, which was found to be positive for a 25 (4.7)

pathogenic organism by closed biopsy

Two or more samples taken but only one positive for a given 21 (4.0)
nonpathogenic organism

Sampling undertaken but no organisms identified 77 (14.6)
Not done or missing§ 27 (5.1)
Organisms identified — no./total no. (%)§
Staphy ococcus aureus 196/500 (39.2)
Coagulase-negative staphylococcus 137/500 (27 4)
Streptococcus species 72/500 (14.4)
Pseudomonas spedes 28/500 (5.6)
Other gram-negative organisms 84/500 (16.8)

Culture negative 77/500 (15.4)

Oral Group
(N=527)

60 (49-70)
18-91
358 (67.9)

169 (32.1)
29 (5.5)

123 (23.3)
78 (14.8)
67 (12.7)
43(8.2)

5 (0.9)

13 2.5)

277 (52.6)
17 3.2)
32 (6.1)

201 (38.1)

338 (64.1)
32 (6.1)

30 (5.7)
25 (4.7)

78 (14.8)
24 (4.6)

182/503 (36.2)
135/503 (26.8)
73/503 (14.5)
23/503 (4.6)
84/503 (16.7)
78/503 (15.5)

Total
(N=1054)

60 (49-70)
18-92
678 (64.3)

322 (30.6)
54 (5.1)

247 (234)

167 (15.8)

135 (12.8)
90 (8.5)
13(12)

26 (2.5)

543 (51.5)
30 (2.8)
63 (6.0)

418 (39.7)

695 (65.9)
52 (4.9)

55 (5.2)
46 (4.4)

155 (14.7)
51 (4.8)

378/1003 (37.7)
272/1003 (27.1)
145/1003 (14.5)
51/1003 (5.1)
168/1003 (167)
155/1003 (15.5)
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Percentage of Participants Receiving Antibiotics
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Days since Start of Treatment Episode

=
Oral group

No. at Risk

Intravenous 523 395

group

Oral group 526 410
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Days since Randomization
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$= 8 : Primary outcome

Oral Intravenous
Subgroup Group Group Risk Difference (90% CI; 95% Cl)

patients wit h treatment failure/
total no. of participants

Intention-to-treat population 70.0/527 773/527 - : -14(-49t02.2;-561t02.9)

Modified intention-to-treat population 67/509  74/506 —+ - i : -15(-5.0t0 2.1;-5.7 to 2.8)

Per-protocol population 61/466 69/443 —t . +— : -25(-63to13;-70to 2.1)

Worst-case sensitivity analysis &5/527 74/527 — - i 21(-15t057;-22t06.4)
| | I | 1

75 S0 -25 00 25 S0 75

- Bl

Oral Better Intravenous Better

ITT populationlZEWNTHEXTIRIVE=-14
Modified ITT population, Per—protocol population|ZEH ULV TEH
5% KUV TSDIES BT —D U=

J
EEAEELEER LT B#OABEIX
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#Z R : Seconary outcome

Table 2. Serious Adverse Events and Secondary End Points.

Intravenous Group Oral Group Total
Event or End Point (N=527) (N=527) (N=1054)
Participants with at least one serious adverse event — no. (%)* 146 (27.7) 138 (26.2) 284 (26.9)

Classification of serious adverse events — no. of events/total no. (%)

69/224 (30.8) 115/444 (25.9)

Related to operative sites:
Antibiotic-relatedf

Frailty-related
Neurologic

9

Cardiovascular

Respiratory

Gastrointestinal

Renal
Diabetic
Genitourinary
Neoplastic
Musculoskele

Skin and soft tissue, not related to original site

Other events||

tal, not related to original site

Deaths from any cause**

Intravenous c
Episode of C.

atheter complicationsii
difficile—associated diarrheaf{f

Serious adverse events occurring during first 6 wk of therapy
Secondary end points — no. of participants/total no. (%) 1

Early discontinuation of randomly assigned treatment strategyq9|

46/220 (20.9)
30/220 (13.6)
10/220 (4.5)
4/220 (1.8)
26/220 (11.8)
14/220 (6.4)
21/220 (9.5)
2/220 (0.9)
7/220 (3.2)
9/220 (4.1)
4/220 (1.8)
17/220 (7.7)
10/220 (4.5)
3/220 (1.4)
17/220 (7.7)
76/220 (34.5)

49/523 (9.4)
9/523 (1.7)
99/523 (18.9)

15/224 (6.7)
5/224 (2.2)
10/224 (4.5)
29/224 (12.9)
21/224 (9.4)
13/224 (5.8)
8/224 (3.6)
10/224 (4.5)
4/224 (1.8)
6/224 (2.7)
21/224 (9.4)
7/224 (3.1)
0/224
6/224 (2.7)
77/224 (34.4)

5/523 (1.0)
5/523 (1.0)
67/523 (12.8)

45/444 (10.1)
15/444 (3.4)
14/444 (3.2)
55/444 (12.4)
35/444 (7.9)
34/444 (7.7)
10/444 (2.3)
17/444 (3.8)
13/444 (2.9)
10/444 (2.3)
38/444 (8.6)
17/444 (3.8)
3/444 (0.7)
23/444 (5.2)

153/444 (34.5)

54/1046 (5.2)
14/1046 (1.3)

166/1046 (15.9)

ISR vs FOKREH xH5EEZHY (p<0.05)

s FERUBEEER:27.7%vs 26.2% e CDBEERZH: 1.7% vs 1.0%

o BEDODEPTODRIHE: 18.9% vs 12.8% X e PRET7SSUREEICLBEELK:
o HIRDT—TILEBHAE :9.4% vs 1.0% X 93.8% vs 87.6%

« probableE =X possibleD ;A KB : « ABeHifE: 148 vs 118%

AR I% 5 8£6/506(1.2%) vs #2 O 5 8£10/509(2.0%) A . 'V RIE-0.7%
(90%CL -4.4t03.1 95%Cl -5.1t03.8)
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Step1-4DREL
Primary outcomeld
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