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The Usefulness of Oral Rifampin as Switch Therapy for the Soft Tissue and

Bone Infections Caused by Methicillin-Resistant Staphylococcus aureus

Jong-Won Sohn, M.D., Shin-Woo Kim, M.D., Sang-Woo Ha, M.D., Eung-Kab Lee, M.D.,
Duk-won Jung, M.D., Hyun-Ha Chang, M.D., Jong-Myung Lee, M.D., Nung-Soo Kim, M.D.
Department of Internal Medicine, School of Medicine, Kyungpook National University College of Medicine, Daegu, Korea

Background : Rifampin is sometimes used in combination with other anti—staphylococcal agents to
treat methicillin—resistant Staphylococcus aureus (MRSA) infections but few reports are available
about the usefulness of rifampin against MRSA infections, especially in soft tissue and bone
infections. Thus, we evaluated the efficacy of rifampin as switch therapy for soft tissue and bone
infections caused by MRSA and assessed the risk factors for treatment failure.

Materials and Methods : We retrospectively studied 44 patients who had soft tissue and bone
infections caused by MRSA and were treated with rifampin in combination or as monotherapy as
switch therapy from January 2001 to September 2004.

Results : The mean age of the subjects was 50.2 years and the number of male and female were
34 and 10, respectively. Median duration of rifampin use was 32 days and 25% of the patients had
artificial prostheses. Thirty one patients (79.5%, 31/39) were cured with parenteral glycopeptide fol-
lowed by rifampin in combination or as monotherapy. Eight patients (8/39) recurred after the
completion of treatment. The presence of hip prosthesis was the only significant risk factor (P=
0.027) in multivariate logistic regression test. Rifampin was tolerable in all cases.

Conclusion : Rifampin as switch therapy for soft tissue and bone infection caused by MRSA was
effective in 79.5% (31/39) of sujects. The treatment failure seems to be associated with unremovable
infected prosthesis.

Key Words : Rifampin, Soft tissue and bone infection, Methicillin-resistant Staphylococcus aureus
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(1-3). WA E B AFAANA THE S =d
9 64-83%7F HEAHe] WS Holal 9lom(4,5),
HHol WS ol A9AE g5 =y
o} ool A HiEa glo] ZLefjof Hilo] LEEIL 9l
TH6-80. MRSAY] <t < =
glycopeptides?] 2F=9] AHFawo] o] A JAA=E
o A Aol f1E=
A7F glo] Aol ojal A7 olri(9, 10). MRSA°| thgh
ATE AR AR HAedol e A fluoro-
quinolone, trimethoprim-sulfamethoxazole, rifampin, te-
tracycline, clindamycin, linezolid, fusidic acid 5% AM-
& 18T ¢ QAT GE5FARE AY AMEEIAL QIR
&tH10). AF-FAl = rifampine MRSAO| tis] 18% A
ZolA WS 7H Aeg FUoA HiE \f glow
AR e 7H A7 WH@). 2y BEeE A
SE= A 2B F WA o] 4931-14), HE
oFAlel WEaHor AREEIL QAN T AdHo] gt
ByE e =Eti(11,15,16). o] dAxz U Z
MRSA el digt A& HHOR rifamping A&}
1 4AE Bk o= ot 7] otk

olof MAEL T rifamping MRSA°] gt AxZ
9 = ol glycopeptide Al A AHE
(switch therapy) 28 2|23t H9LE BAMste] 1 q
AEet A Fof Aufgh 39 Ao FAAE YolE
I i =

Azz 9 ZF 7449 FAE AL E rifamping 1 =2
HHog AR 449 #RY| FJAE TgHor FA
SFAT

F 2 fgol Adsto] Am Aoz B Aeol o
Qo] & ukgh FoWeE A5

AT thidell =FE Az U ZHA(soft tissue
and bone infection)’ T8} AxXZ A(cellulitis), 94
(fasciitis), % (myositis), AZX2 5% (soft tissue ab-

scess), 3HsA WA A(septic arthritis) = & 7Y
(bone infection)& 3 o4 7HA]&= A2 sttt
A A7 T2 A Pue v 3ol =4l
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o+ Bactec 9240 blood culture system
(Becton Dickinson Diagnostic Instruments, Cockeysville,
MD, USA)°] AMEEUL 578 9 FAed HArteles
Automated Vitec system (bioMerieux, Inc, St Louis,
Mo, USA)©] AH&-E| it

EAEAL Windows SPSS version 11.0 Z=71
(SPSS for Windows, SPSS, Chicago, Illinois, USA)2
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Holl A 78] Z(tibio-fibula) ol
T Ay BPES VA th(Table 1).
A= AHA(52.3%) 4 5-21(27.3%)7F 7F
o A Ao glold ZHHe] Fulho]
186% (8/44), 590 BAol 174% (/404 gt
S5E AdWHE JYst A 199 F A5
A

oy

]

-

(psoas muscle) o] AL JAAT thEE JAT
439 A5 A=Y 49 U fFe dEE s
oj 2

A
24 50 AA ANE BF ol

9 AYsta Eatch FUE o2 Pge el
A th41/44, 93.2%) (Table 2).

thAr Exloll Al HjoFEl MRSAE vancomycin, teico-
planin®] 25 AL 7EAAL UL rifamping AR
gt ZApEo] AFthAolY e BR rifampind] HF FHEA
o] itk 159 (15/44, 34.19)°l A ciprofloxacinol 74
A, 9% (9/44, 205%)°ll A trimethoprim-sulfamethoxa-
zoleo| Z4Ade]l 91l ciprofloxacin®}t trimethoprime-

sulfamethoxazole®| X5 r=Ado] Q= 4971 29 (2/44,

Table 1. Baseline Characteristics of the Patients Who
Have Soft Tissue and Bone Infection Caused by MRSA

Characteristics
Sex 34/10 (M/F)
Age (mean) 50.2 (18-78) years
Fever 23 (52.3%)
Shock 3 ( 6.8%)
Bacteremia 4 (91%)
Rifampin medication (median) 32 days
Prosthesis 25 (56.8%)

Extremities (tibio—fibula) 15

Hip 8

Head 2
Underlying disease 14 (34.4%)

DM 2

Chronic lung disease (COPD) 2

Coronary heart disease 4

Peptic ulcer 2

Chronic liver disease 2

45%) 01t 28] 2904 919 F 7R A AR
of Aol AAUATE clindamycin®ll Fr=Ado]l Atk 1
9] amikacin 59 URHA olu|=FB|AAEA|, EEtAL
olZdA 4 nfaET|EA ol BE YWAAS Hoth

4 B4 BFoA MRSATESS 27] ABAR +
53 Zo| BT glycopeptide A2l A7 Fol=
o} AA A F 40go] WL FYAR vancomycind
Fol dhglom g Fo7|72 31.8U(B-147Y)°l %L,
654 o]Ake] F ol HL- SFF 1 g, 664 w|Hkel AL 3}
F 2 g& FoE dFeR g AdotEd H4E
(creatinine clearance)oll we} ZgloEd AHaEo] 50
mL/min ©]/Fl A% oo §For 5hF 1-23] Fo
8F9al 10-50 mL/min¢l 4% o]E°l 13|, 10 mL/min
olakel A dFdo 13] Fofst= 5 z
Asloitt. Vancomycin £ F X4 1574 13] 049
g4 A7l AAME F45to] Fo| 7|&o wrgssith
Teicoplaning %7] A=ZAZ 3 HLe 4Yo|
vancomycin®| &gt FZ80F vancomycinFoE ot
gk 4= b glold AUt 16W R o] HLo= A
FAAR teicoplaning At F 2019 T2 tei-
coplaning FolFom Hit Fo7|7hE 305U (2-207%)
o|lth. &%F2 sH+ 400 mgellth. 1 9] MRSA| &
7} Q)= aminoglycoside @A arbekacing Fo
st A97F 29oldloyt U oo @ Fo &
% glycopeptide A= A = Ack

PN ' F AWLA FTEORE A= 7]
22 o] gl gl GARJA] C-reactive proteing->
= =49 A7 QAT L, PARAEA S

Table 2. Selected Clinical Features of MRSA Soft
Tissue Infection

No. (%)

Complicated status
Simple infection 26
Fasciitis 8
Abscess 7
Myositis 3
Sites of infection
Extremities 23
Hip 12
Head 2
Psoas muscles 1
Paraspinal 4
Trunk 2
Concomitant infection
Absence 41 (93.2)
Acute pyelonephritis 1(23)
Pneumonia 2 (45
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2 e g I AUEE Aedon Wil A
WA e 9ol olgt vl Ayl B U o
Aol 9w ATE ATHUTh Fold AT WA
Lt rifamping 7|20 s}aﬂ;z RS NERE I R
Aol Al ThE AT oS WS dez

ciprofloxacini} tnmethopnmfsulfamethoxazoleOﬂ LR

Aol gl 29els BT 7aZ o) Rargel gt

ciprofloxacing F9{38}93l ciprofloxacin, trimethoprim—
sulfamethoxazole, clindamycin =% W4d¢l 3=} 19 oA
ciprofloxacing ®eEo] dF%t}h Rifampind} ciproflox-
acing W Fogt Fx7F 18%H(40.9%), rifampind}t tri-
methoprim-sulfamethoxazole g Fo3t o] 7%H(16
%), rifampind} clindamycing Zo] & o] 278(5%)°] 3l
o} Rifamping T522 T3k o2 179(38.6%)0] it
MRSA «&3°] + ghol o2 A
g FUHA = gdkout AeAlgat #Hgol FukE 39
]

= :LE'*—*J at-©]

1108%) o] A tt.

2. A= AT A

ueel B F 4ol Bk Aot A HY 5
ol Xmo| Aol that Fo] HA ghgron], 1)
A4 &3t FurE 39 $X F 199 WA} 24y
Jeom sl RAPEe ¥ 4 QAW

Lo

A %= %
59 S AQgt 39 A} FollA 31“‘4(795/0)4
e 9 BHE Wty 89 ArY T A
w2 B =l ch(Figure 1).

ZJH|E(tibio-fibula)oll & EFEC] AXH AL

Patients treated with rifampin
; (n=44) Q

Patients incapable of follow—up Death during treatment
(n=4) (n=1)

Patients with followed-up
(n=39)

L L

Patients resulted in relapse Completely treated patients
(n=8) (n=31)

Figure 1. Consequences of treatment with rifampin as switch
therapy for soft tissue and bone infection by MRSA

159% 594 <1 myEe AAZ bestgon F
2% 3 B} 2 RN wY
& AASAAT DA HYES 44 B 8y mE

1*1 AT EHF== AASHA skt Auls A
7

Ak 8“5%— 6P ZE %}%5}01 g glyco-
peptlde ooL ]% Eo:]l:ﬂ—o]—On:] 6
AAZ2 rifampindt ciprofloxacing Hﬂ?}z’é}@] 2| 73lo] &
% QXIHNOM 2782 rifampinftEo g 2|2l ou)

Ade] YHLAE 47] S8 A, tol, &39] Fyh
#dEFY TR FurE ASE 13d BYFEY o
2 ATt ciprofloxacin® rifampin®] HE AME o 52
A2 oF BEE B4 s 1wd BHYPEe] e A
& Aol Estglou FAAE Foidolle mAA Zokd
TH(P=0065, Table 3). 1 9] Th2 W4Sw GuleE Ao

Al o3 ZpolE HolA] ggtth

S B4 1 a4 F thHEF A4 Pt
0.25 olst2x EeLfRE ou7t Q& SR Aty
1Rd HYE §5F 439 sk 48% F5
AgE, AT ciprofloxacin® rifampin®] ¥ %

2 AMGSE sk 2AAY FRAoAs 1
o] FAIFCRE {935t tHP=0.044, Table 4).

o& 4 o _O.

4. 7T ciprofloxacin+rifampinZol A AE3 mHd
RYEF #AA

Rifampin®} ciprofloxacin®=+= rifampin®} trimethop-

Prosthesis +;

Extremity prosthesis + maintenance (n=10)

(tibio-fibula) n=15 — relapse (n=2)
j> Prosthesis removal (n=5)
— relapse (n=2)

Prosthesis + - : —
n=25 A  Hip prosthesis + Prosthesis +;
v n=8 maintenance (n=8)

= relapse (n=4)
Head prosthesis + Prosthesis removal (n=2)
n=2 j> — no relapse

Figure 2. Results of treatment in groups that have artificial
prosthesis.
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Table 3. Univariate Analysis on the Risk Factors of
Relapse of Soft Tissue and Bone Infection Caused by
MRSA

Relapse rate %

Risk factors (No. of patients) P-value
Sex NS
M 24.1 (7/29)
F 10 (1/10)
Age NS
<50 21.1 (4/19)
>50 20 (4/20)
Shock NS
No 18.9 (7/37)
Yes 50 (1/ 2)°
Bacteremia NS
No 20 (7/35)
Yes 25 (1/ 4)
Concomitant disease NS
No 18.9 (7/37)
Yes 50 (1/ 2)°
Hip prosthesis NS
No 50 (4/ 8
Yes 12.9 (4/31)
Oral rifampin-oral ciprofloxacin NS
No 23.8 (5/21)
Yes 16.7 (3/18)

‘Number of the patients who had bacteremia and concomitant dis-
ease were 3 and 3, respectively. But one patient died due to septic
shock and adult respiratory distress syndrome caused by un-
controlled soft tissue infection and concomitant pneumonia. And so
this patient's data was excluded in the analysis.

Table 4. Multivariate Logistic Regression Analysis for
the Risk Factors of Relapse of Soft Tissue and Bone
Infection Caused by MRSA

Odds ratio 95% Cl P value

Hip prosthesis 8.938 1.057-75.56 0.044
Shock 5.149 0.319-83.09 NS
Bacteremia 2.061 0.119-35.65 NS
Concomitant disease 7.839 0.329-186.5 NS

Ciprofloxacin +rifampin 0.221 0.025-1.952 NS
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Rifampin®l 7ZAo] Q3L quinolone®}  trimethoprim-
sulfamethoxazoleol] 5 FF4/do] & ¢ rifampin+
quinolones trimethoprim-sulfamethoxazole®] F2F-& Hl
=& agste] AAF R Mest rifampinol] 443
Q131 quinolone®|Y trimethoprim- sulfamethoxazole
sholl A/l e A9 rifampin+ Aol e
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O{Nﬁ
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