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f’;’s?epﬁbility to Various Antimicrobial
gents and Tolerance to Methicillin of

faphylococcus aureus Isolates from
Cystic Fibrosis Patients

f ;Zuflsmoﬁas :j:eruginosa, Staphylococcus aureus
-bacter?im()ph-dw influenzae are the pathogenic
reso, lal species most frequently detected in the
Plratory tract of patients with cystic fibrosis
desti-ll (;It"p minimize progres:sion of pulmonary
intens; 10n, acute e)facerbauons in CF demand
Derei the antimicrobial chemotherapy (1). Since
cal tS ent colonization and infection with identi-
65;:}1'126(85 of Staphylococcus aureus have been
With v:. (2), frequent and prolonged treatment
resist rious annmxcrobxa_l agents may influence
pﬁnisﬂ?m and tolerance in strains. Tolf:r?nce to
planat in has been proposed as one possible ex-
mmccﬁiﬂ‘ for the poor response of some strep-
this g1 tild Infections to pemc}ll'm theragy ). In
microb; ? we tested t.he activity of various anti-
isol ial agents against Staphylococcus aureus
ates from patients with CE In addition

t e evre s . .
Olerance to methicillin in the isolates was inves-
tigated,

i:ig:;two isolates of Staphylococcus aureus were

< ere(§ from sputum of 52 patients with CF
meanstrams were identiﬁqd bipgherpically by
an 8 of the API-STAPH identification system
cU Stored at -70 °C until tested. Additional tests

1 -
cluded a slide coagulase test, a catalase test and’

Mannito} fermentation.

Doﬁf\imnpf bet‘a-IactamaSes was performed as

s 8. Nitrocefin (0.1 ml) was placed in a micro-

lon well and a bacterial suspension yielding

tam ;lfuf’mi was added. I?roduction 'of beta-lac-

. SCs was established if the solution turned a
©p red within ten minutes.

":gél:mcmbial agents were obtained as a standard
Storegtory powder from the manufacturers and
deter and handled as rgcommendeq. MICs were
pre mined by an agar dﬂutipn fechmque. F resh!y
Weri;a'red serial twofold dilutions of antibiotic
agar mccr'gorated in Diagnostic Sensitivity Test
. I(Oxmd, UK). Agar supplemented with 4%
3) F‘f‘*’&ls used to define methicillin susceptibility
5(;) Inal concentrations ranged from 0.006 to
Wéremg“ (for penicillin up to 410 mg/l). Plates
Wmmmoqmated w::th a multipoint inoculator,
Spot (fehvex:ed a final inoculum of 10% cfu per
ton b ul of hq}nd) from overnight Mueller-Hin-
usin roth {Oxoid) cultures adjusted to 108 cfu/ml
ﬂoc%;? barium sulphate standard and diluted 0L
ou ated plates were incubated at 35 °C for 24
1. The MIC was defined as the lowest con-

centration of antimicrobial agent which inhibited
visible growth. Staphylococcus aureus strains
ATCC 25923 and ATCC 29213 were included as
control organisms in all sets of inoculations, and
the MICs were consistent with established values
within one twofold dilution.

Tolerance to methicillin was determined using the
gradient technigue of Kim and Anthony (4).
Briefly, 40 mi of Mueller-Hinton agar (Difco) sup-
plemented with 20 mg/l methicillin was allowed to
gelina 15 x 15x 1.5 cmsquare petri dish which was
placed at an angle to form a wedge. Once cooied,
60 ml of the same agar, but without antibiotics,
was overlaid, and allowed to set on a level surface
resulting in graduated concentrations nominally
ranging from 0 to 20 mg/l. Late-logarithmic cul-
tures were prepared and applied undiluted using
cotton wool swabs. Up to six strains together with
a non-tolerant and a tolerant control were inocu-
lated as parallel streaks beginning at the lowest
concentration along the axis of the gradient. As
expected, there was no apparent growth after 24
hours and an impression of the surface was made
using a sterile velvet pad which was applied to a
methicillin-free plate. This was incubated for 24
hours and the result growth was compared with
that of the controls. Tolerance was defined as any
growth which occurred beyond that of the non-
tolerant control along the line of inoculation.

The results are summarized in Table 1 and Table
2. Fourty-nine isolates produced beta-lactamases.
The penicillin and methicillin MIC modes for
these strains were 12.8 and 1.6 mg/l respectively.
Methicillin resistant strains of Staphylococcus
aureys were not found. On a weight basis im-
ipenem and rifampicin were the most active of the
agents tested, inhibiting 100% of the isolates at
0.025 mg/l and 0.05 mg/l respectively. At clinically
attainable serum concentrations flucloxacillin,
cefamandole and cefuroxime had similar activity,
With the exception of erythromycin, clindamycin
and fusidic acid, MIC ranges were within one (im-
ipenem, vancomycin) to four (ciprofloxacin, gen-
tamicin) twofold dilutions. However, it should be
noted that the wider MIC ranges observed for
erythromycin, clindamycin and fusidic acid were
due to a single isolate. The gentamicin MIC for
the 52 isolates was 0.4 mg/l or less. In general,
MICs of the drugs tested were within the ther-
apeutic range. Six strains (11.2% ) appeared to be
tolerant to methicillin. The proportion of tolerant
strains identified in thisstudy, i.e. 11.2%, issimilar
to that of 12.5% reported by Goessens et al. (S)in
non-CF populations of Staphylococcus aureus.
We therefore conclude that frequent therapy in
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Table 1: In vitro activity of penicillin and methicillin against 52 isolates of Staphylococcus aureus ob-

tained from 52 patients with cystic fibrosis.

Production of Penicillin MIC (mg/1) Methicillin MIC (mg/1)
beta-lactamases

Range Mode Range Mode
Negative (n = 3) 0.05 0.05 1.6- 32 1.6
Positive (n =49) 0.8-102.4 12.8 0.8-12.8 1.6

Table 2: In vitro activity of various antimicrobial agents against 52 isolates of Staphylococcus aureus obtained from 52

patients with cystic fibrosis.

Antimicrobial

Cumulative percentage of isolates inhibited at given concentration (mg/l)

agent
€0.006 0.012 0.025 0.05 0.1 0.2 0.4 0.8 1.6 32 26.4
Flucloxacillin 13 73 100
Imipenem 60 100
Cefamandole 23 94 100
Cefuroxime 6 27 100
Gentamicin 2 2 10 96 100
Erythromycin 2 10 96 96 96 98 98 100
Clindamycin 2 12 96 98 98 98 98 98 100
Rifampicin 8 87 100
Fusidicacid 46 98 98 98 98 98 98 100
Vancomycin 10 100
Teicoplanin 4 13 100
Ciprofloxacin 2 4 87 100
Fleroxacin 6 98 100

CF does not result in higher tolerance. Whether
tolerance plays a role or not in the clinical out-
come in CF has never been determined. Using the
simple and reliable method described here it
should now be possible to determine this.
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