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Thirty aduits (mean age, 52 years) were enrolled in a randomized,
comparative trial of oral ciprofloxacin (750 mg twice daily) and other
antimicrobial therapies. Etiologic agents Included Enterobacteria-
ceae (18 isolates), Pseudomonas aeruginosa (16 isolates), and
Staphylococcus aureus (four isolates). Seven of 14 (50 percent)
ciprofloxacin-treated infections are cured at up to 13 months follow-
up and three infections appear improved. Treatment fallure or re-
lapse has occurred in four patients. Sixteen patients received other
antimicrobial therapy and 11 patients (65 percent) remain without
infection and have healed wounds, with follow-up from one to 13
months. One patient has had a relapse, while improvement is appar-
ent in four patients. Complications that accurred in this group In-
cluded drug-related neutropenia (two patients), diarrhea (two ps-
tients), drug allergy (one patient), and catheter-related staphylococ-
cal cellulitis (one patient). Oral ciprofloxacin therapy for thronic
osteomyelitis caused by susceptible organisms appears 10 be as
effective as other antimicrobial therapies.

In a recently reported open trial, we evaluated oral ciprotioxacin treatment
w1 aduits with chronic osteomyelitis. Fourteen of 26 (54 percent) patients
without metal at the site of infection are without relapse after up to two
years of follow-up; healing was achieved in an additional four patients (15
percent) by the end of therapy, but these patients were unavallabie for
follow-up observation. Relapse occurred in six patients, and treatment
failed in two patients. Complications due to therapy were minor except for
one drug-related rash and one case of streptococcal sepsis during ther-
apy [1]. These results prompted the current study comparing oral cipro-
floxacin with other currently used antimicrobiat therapy for the treatment
of chronic osteomyelitis.

PATIENTS AND METHODS

This was a prospactive, contrdlled, “non-blinded” trial. Enroliment criteris in-
cluded growth on bacterial cultures estabiished from blood samples or speci-
mens from the osteomyelitis site, and a history compatible with osteomyeiitis.
All patients were older than 17 years. Exclusion criteria were presence ol
malignant otitis externa caused by Pseudomonas species, severity of diseass
that necessitated parenteral antimicrobial therapy, pregnancy or lactation,
history of hypersensitivity to any quinolone, or a serum creatinine concentre-
tion greater than 3.0 mg/dl (or a creatinine clearance rate of less than 30
mi/minute/1.73 m?).

Patients were randomiy assigned 1o receive 750 mg of oral ciprofioxscin
every 12 hours or another appropriate antimicrobial therapy. Drugs were
administered for at least six weeks if possible.
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TABLE | Results of Ciprofioxacin Treatment
Patlent Durajion of Intecting Organism Follow-Up Adverss
Number  Treatment (days) (culture obtained) Quicoma (months); . Reactians 'u"q.,.
1L
30 50 Klabsiella species, Enterobacter Cure 13 Non;
cloacae, Proteus mirabilis (biopsy)
31 63 P. aeruginosa (swab) Cure (reintection with 13 ‘Mild mizziness.
S. aureus at 13 months) constipation:
32 56 P. aeruginosa, E. cloacae (biopsy} Relapse 8 None
33 55 Group A streptococct, M. morganii Cure 4 " None
{swab)
M4 56 P. mirabilis, coagulase-negative Failure {superintection 0 None
staphylococci (swab) with Pseudomonas mattophilia) \
35 44 Escherichia coli, P. mirabihs, Clinical improvement, 1 None"
coagulase-negative staphylococcl, micrabiologic cure
group D streptococci (swab)
36 59 P. aeruginosa (blopgy) Relapse (metal at 10 None
" infection site)
37 52 P. aeruginosa (biopsy) Cure 10 None,
38 45 Serratia marcescens {aspirate) Cure 9 . None;:
39 47 S. marcescens, alpha streptococci Cure 7 Twofald rise In alkaline
{biopsy) ' phosphatase level.
40 54 P. aeruginosa (biopsy) Clinical improvement, 6 /None
microbiotogic cure
41 68 P. aeruginosa Failure — Neone
42 65 P. aeryginosa, P. mirabilis Cure 1 Nong
(biopsy)
43 73 P. aeruginosa, S. marcescens Improvement, but healing 0 None
{aspirate) not achieved

Patients were evaluated clinically and with laboratory stud-
ies at least every two weeks. Follow-up evaluations at two- lo
three-month intervals after the end of therapy were attempted
for each patient.

Specimens were obtained primarily from surgical biopsy
sites or by bone aspiration. Soma specimens were swabs
from open lesions. Al aspirates and biopsy specimens were
cuitured aerobically and anaerobically. Susceptibility was
determined by the Kirby-Bauer method [2] with a 5-ug cipro-
floxacin disk; the susceptible zone was equal to or more than
21 mm and the resistant zone was less than 15 mm.

Cure was defined as complete healing of the wound drain-
age site at the end of therapy, with no evidence of inflamma-
tion and disappearance of fever. Improvement was defined
as a marked decrease in inflammation at the infection site,
with no evidence of drainage but without total healing. Re-
lapse was defined as the reappearance of signs and symp-
loms of infection and of the same organism at the infection
site after resoiution of signs and symptoms.

RESULTS

Thirty patients, 20 men and 10 women (mean age, 52
years), were enrolled in the study. All had chronic osteo-
myelitis with at least one pathogen being a ciprofloxacin-
susceptible gram-negative bacillus. Fourteen patients
were treated with oral ciprofioxacin (750 mg every 12
hours) (Table I). Sixteen patients received other antimi-
crobial therapy (Table Il). These patients are numbered
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.30 to 59 because they foliowed 29 other patients who
"were enrolled in our earlier ciprofioxacin triai [1],
 With antimicrobial therapy. other than’ ciprofioxacin,
cures were apparently achieved in 11 of 16(69 percent)
patients at the end of therapy, One immunosuppressed
patient with a renal ransplant had a relapse two weeks
atter the end of treatment. Four patients did not have com-
plete healing of draining sinus tracts, but improvement
was observed while they received therapy. Five patients
experienced complications and required changes in ther-
apy. Complications included drug-related neutropenia
(two patients), diarrhea (two patients), drug aflergy (one
patient), and a serious staphylococcal cellulitis related to a
subcutaneous catheter (one patient).

Cures were achieved in seven of 14 (50 parcam) pa-
tients treated with ciprofioxacin, and: no.relapses oc»
curred. The condition; of -three -patients appeared fime
proved. In four patients, either treatment failed or relapse
occurred. Reasons for treatment failure.or occurrence.of
relapse were poor compliance (one patient), metal appli:
ance at site of infection (one patient); immunosuppressidn
{one patient), and superinfection with a:ciprofioxaciny
resistant organism (one patient). The only complications
in this group were slight dizziness {one patient) and 2
minar rise in the level of alkaline phosphatase (one par
tient); neither problem required a change in therapy..
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TABLE Il Results of Treatment with Other Antimicrobials
Treatment
Patiant Antimicrabial Duration Intecting Organism Follow-Up Adverse
Number Drug {days) {cultura abtained) Qutcome (months) Reactions
44 GM, AK 51 P. aeruginosa Refapse —_ None
(aspirate) (immunosuppressed
patient)
45 GM, TM, VM 46 P. aeruginosa, group Cure 1 None
A streptococc,
enlerococct, S.
aureus (swab)
46 CT,C2Z 19 Proteus rettger improvement when - Pancytopenia caused
(biopsy) drugs stopped by antimicrobials
that required
discontinuation of
treatment
47 P, T™M 57 P. aeruginosa (biopsy) Cure 3 Severe catheter-
related celluhus
due 10 S. aureus
48 ™, CO 42 P. aeruginosa (biopsy) Clinical improvement, 4 None
culture negative
49 CZ, GM, CL 19 P. mirabilis (biopsy) Cure 6 None
50 MZ, VM, implantable 150 E. cloacas, S. aureus, Improvement (lost _ None
drug pump with AK E. cob, enterococcs 1o follow-up)
(biopsy)
51 TM, CZ, TMP/SFX, AM 37 P. mirabilis (blopsy) Improvement _— Diarrhea
£2 C2Z, TM, TMP/SFX, 53 S. aureus, E. cloacae Cure 10 Allergies to
VM, AZ, CE (aspirate) cefotaxime and
vancomycin
53 CF, GM 21 P. aeruginosa (biopsy)  Cure 1" None
54 CD,CZ CR 42 E. cloacae (biopsy) Cure 1 None
55 T™, CN 37 P. aeruginosa Cure 1" Ncne
(aspirate)
56 TM, AN, CP 28 P. aeruginosa (swab) Cure 4 Neutropenia due o
azlocillin, diarrhea
57 ™, IM 32 P. aeruginosa (biopsy) Cure 2 None
58 CF, CR 28 CDC VE-2, alpha Cure 1 None
streptococci
(aspirale)
59 ™, PI 37 P. aeruginosa (swab) Cure 13 None

AK - amikacin; AM = ampicithn; AN = aziocilin, AZ = azireonam; CD = caeftazidime; CE = ceftizoxime; CF = cefotaxime; CL = cefadroxi,
CN chingamycin, CP - cetoperazone; CR = ceftriaxene; CT = cefoxitin; CZ = cefazolin; GM = gentamicin; IM = imipenem; MZ = meziocilin;

Pi - piperacihin; TM = tobramycin; TMP/SFX = trimethoprninvsulfamethoxazote; VM = vancomycin.

The susceptibility to ciprofloxacin, by disk testing, of all
study isolates was 96 percent (43 of 45 organisms tested).
In addition, there were five strains that were not tested. All
16 Pseudomonas aeruginosa, 18 Enterobacteriaceae,
and four Staphylococcus aureus strains tested were sus-
ceptible. Also susceptible were CDC VE-2 (one strain),
coagulase-negative staphylococci (two strains), Mor-
ganella morganii (one strain), and group D streptococci
(one strain). There were two resistant strains of strepto-
cocci, and an additional four streptococcal strains were
not tested.

The clinical response 1o ciprofloxacin in P. aeruginosa
osteomyelitis was three cures, two relapses, and one fail-
ure {38 percent of the patients had cures and were no
longer receiving therapy). This compared with eight cures

and one relapse {89 percent) with other antimicrobial ther-
apy. The response to ciprofloxacin in patients infected
with Enterobacteriaceae was as follows: six cures, three
improvements, one retapse, and one failure (55 percent of
the patients had cures and were no longer receiving ther-
apy). Cures were achieved with other therapies in all
seven patients infected with Enterobacteriaceae. Cipro-
floxacin treatment failed in one S. aureus infection,
whereas all three such infections were cured with conven-
tional therapies.

COMMENTS

In our randomized trial, 750 mg of oral ciprofloxacin every
12 hours was a successful treatment (cure or improve-
ment at the end of therapy) in 71 percent of patients with
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osteomyelitis, which compares with a 94 percent success
rate with other therapies. Side effects associated with
ciprofloxacin treatment were significantly less serious
than those observed with other antimicrobial therapies.
Five patients receiving other agents required a change in
therapy because of drug-related reactions, whereas none
in the ciprofloxacin group required a change. Clearly, the
oral administration of ciprotloxacin had advantages over
parenteral therapy. Thus, in terms of efficacy and safety,
ciprofloxacin appeared to be as effective as conventional
therapy, but had fewer side effects and much lower hospi-
talization-related costs.

On the other hand, compliance with oral therapy was a
problem in at least one ciprofloxacin-treated patient. This
suggests that therapeutic failures in those patients treated

SYMPOSIUM ON CIPROFLOXACIN—~GREENBERG ET AL

with oral ciprofloxacin may not always be related to an
infected sequestrum or ineffective antimicrobial agent.

Overall, it appears that ciprofloxacin shouid be consid-
ered as an initial therapy in adults with osteomyelitis
caused by susceptible organisms. The oral dosing regi-
men will make this drug especially attractive in the treat-
ment of this type of infection.
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70 Open Trial and Randomized Trial of Ciprofloxacin vs.
Standard Therapy in the Treatment of Osteomyelitis
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ABSTRACT

One ot us {RNG) tecently completed an open tial with aipofloxacin reat-
ing 29 patients with osleomyeitis Fourteen of the 29 patienls have not
relapsed with 4t least one-year toHow-up, and an additional four were cured at
end of rteatment but lost talciiow up These resulls(62% success) suggested
the need lor a randomized companson thal with ciprofioxacin versus standard
therapy lor osteomyceiitis

Qurrandomized tnal has enrotied 3U patients. All patients are adults with a
mean age of 52 years; there are 20 males and 10 females Ait have chronic
asteomyeiitis with at least one pathoyen beng an aerobic gram-negative
bacith Suteen werse tredted wilh cunventional therapy, eleven dre currently
cured, four wete umpraved but not Cuted, and one relapsed Ot the fourteea
ciprotioxacin-treated patents (750 ing twice daily). seven are cudtently cuted,
two are improved. fours failed or relapsed. and one remains an therapy The cip-
rotioxacin ladures or retapses appeadr to be due 10 poor comphance (1}, metal
apphance at site otintechion (1) immunosuppresston {1). and supenintection
with ciprallaxacin-cesistaat orgamsm (1), Complhcatiens a the standartd
therapy group included drug-related neutropenta (2), drug allergy (1), diarrhea
(2). and a senous staphylococcai cellulthis related 1o an intravenous catheter

ABSTRACT - continued

(1). Only shight dizziness (1) anc a munor nse 1n alkatine phasphatdse (1) were
noted in the ciprotloxacin treated group. Overall, of the 26 patients cases
currently cured or improved with ciprofioxacin, the etiologic agents include
Pseudomonas aeruyinosa (13, Staphylococcus aureus (T), Enterobucter sp
{B). Kiebsivila sp (5). Proteus mirabihis (4), Serratia marcescens (4), Lschanchg
cole (2), Providencia sp (2}, coagulase-negative Staphylacoccus (2. and
others {4)

In summary, oral ciprofioxacin therapy appears 10 be a safe and ettective
therapy tor chronic asteomyeiitis due 10 suscepltibie organisms

CONCLUSIONS

1 Oral ciprotioxacn, 750 mg twice daly, appears 10 be etlective therapy tor
chromc osteomyelilis due 10 suscephble organisms

2. Qrat ciprotioxacin dosing 1 betler talerated and has lewer comphcations
than conventionatl parenteral therapy tor chronic osleomyeniis.

OPEN STUDY: SUMMARY

Inthis open study there were 29 pabients. who ranged in age ftom 15 to 85
years (mean 39). There were 24 males und 5 temates All had chronic osteo-
myenhis with pathogen determined by bone aspirate or bIopsy, and received
crprolloracin (500 or 750 mQ) twice day Thiee ot the 29 patients had metai
appliances atthe intectian stte, all three showed signticantimprovement, but
relapsed once the study drug was discontinueg

There were two taiures. both had infechian with 3 Ciprotloxacin-suscep-
tble, methicthn-resistant Staphyiococcus dureus, which became ciprotioxa-
cincresistant while ontherapy The six relapsing patients proobadly still have an

TABLE 1

OPEN STUDY: SUMMARY - continued

intected nidus ol dedd bone thal wds not ddequiltely cebnded al the tane ot
the study (Tables * and 2)

Onepatient developeda Streptacoccus sabvaniussepsis duning treatment
due o severe dental probiems: he responced 10 the addition of pemscillin
Another patient (encolled but not evatuated) had ciprofloxacin discontinued
on study ddy 6 due 10 a pruntic maculopapular truncal rash. Other adverse
reactons did not require a change in treatment and included bad taste in
mouth{4), calcium oxalate crystaltuna (3}, minor nses inliver funcuontestsi3dh
3and nduseail)

TABLE 2

Osteomyelitis tsolates and Clinical Response
(trom 29 Cases in Open Study)

Wwithout
Organism Total Relapse Relapsed Falure
Pseudomonas deruqinosa 13 8 5 0
MSSA 5 5 ] 0
MRSA 6 2 2 2
Staphyiococcus epraermidis 1 1 o] Q
6 7 Q

Enterobacternaceae 23 1

MSSA = methicnhin-susceptible SIaphyloca Lus dufvus
MRSA = metmOinn: re5istant Staphylococcus aureus

Resuits of Treatment in Open Study
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“in the randomized study there are 30 palients, afl are dduits with 3 mean
age of 52 years (22 males. 10 females). Allinihiaily had chronic osteomyelilis
wilh at least one pathogen bemng an aerotic gram-negative bacili The
patient are summanzed in Table 3. the isoiates in Table 4 Each patient
recenved either cralciprotloxacin, 750 mq twice daily, ofs an appropnate paren-
teral therapy.

Conventional Therapy (16 patents)
e 11 currently are cured (0-13 months tollow-up)
. 4 improved bul not cured
*  trelapse

Adverse Reactions or Probtems:

Major

e 2 drug-related neutropema

e 1 Staphylococcus dureus cetuhnis at catheter site

Minor

s 1 drug allergy to two treatment agents
e 2darrhea

TABLE 3

Ciprofloxacin Therapy (14 patients)

o 7 currently are cured (1-13 months tollow-up)
» 2:mproved bul not cured
e dtaiure or retapse

1 poor comphance

1 metal at site ol infection

1 immunosuppression

1 supennfection with ciprofloxacin-resistant organism
¢ 1lison treatment
Aagverse Reactions or Problems:

Major
s None

Minor
o 1 shight dizziness
& 1 munor nse sn alkahine phosphatase

TABLE4

Resuits of Treatment in Randomized Study

Osteomyelitis Isolates from Cases 30 to 59,
Ciprofloxacin Susceptibility, and Clinical Response

Ciprotloxacin Sensitivilies

Susceptible Resistant Unknown
Pseudomonas aeruginosa 16 o 1
Enterobacteriaceae 18 o
Staphylococcus aureus 4 o o
Otherst 5 2 4
Total 43 2 5
* Ciprotioxacin lreated - Conventional ireatinent
t SteptococcZL VE- 211 M L (1.C negatve Stapnylococcidy
Clinical Response (CIP - Conventionat Treatment)
On
Cure Relapse Falure Therapy
Pseudomonas aerugimnosa 4- 8* 2-1 1-0* 1-0*
Enterobacternaceae 8- 7 1-0 1-0 1-0
Staphylococcus aureus 03 Q-0 1-Q 0-0
Otherst S5 5 0-0 1-0 0-0
Totat 17-21 31 4-0 2-0
* Ciprofte cin treated - Co !

1 Streptococen 7). VE-211). M. H, 1. Cy neg. Slaphylococcni?)



