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Aim: Multidrug-resistant gram-negative isolates have become a problem in everyday clinical
practice in intensive care units. Colistin was once used for treatment of gram-negative bacte-
ria, but its systemic use has been completely abandoned due to nephrotoxicity. It was aimed to
assess the in-vitro susceptibility of several gram-negative isolates to determine a standardized
breakpoint for colistin.

Methods: One hundred thirty-two multidrug-resistant nonfermentative gram-negative isolates
were tested. Minimum inhibitory concentrations were determined using an agar dilution tech-
nique.

Results: Fifty-two of 55 P. aeruginosa isolates (94.1%), 46 of 48 A. baumannii isolates (95.8%), 15
of 21 S. maltophilia isolates (71.4%), and 1 of 8 B. cepacia isolates (8.4%) were susceptible to co-
listin at a breakpoint of < 4 mg/L. The number of susceptible strains dropped at a susceptibility
breakpoint of < 2 mg/L: 33 of 55 P. aeruginosa isolates (60%), and 41 of 48 A. baumannii isolates
(85.4%) were susceptible; none of the S. maltophilia or B. cepacia isolates was susceptible at this
breakpoint.

Conclusion: Colistin maintains effective in vitro activity against P. aeruginosa and A. baumannii
when used at a breakpoint of < 4 mg/L. Further clinical trials are needed to determine which sus-
ceptibility criterion is more suitable for clinical practice (< 4 mg/L or < 2 mg/L), and to determine
a standard breakpoint for all gram-negative bacteria.
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Giris: Coklu ilac direnci olan gram-negatif bakterilerdeki direng problemi, yogun bakim {nitele-
rinde hemen her giin karsilagilan 6nemli bir sorundur. Kolistin, gram-negatif bakterilerin tedavi-
sinde kullanilmis ancak nefrotoksisite nedeniyle kullanimdan kaldinlmistir. Gram-negatif basiller-
de kolistin duyarliigi saptanarak, kolistin duyarliligi icin bir sinir deger belirlenmesi amaglandi.
Gereg ve yontem: Yiiz otuz iki coklu ilag direnci olan gram negatif bakteri test edildi. Minimum
inhibitor konsantrasyon degerleri agar diltisyon yontemi ile belirlendi.

Bulgular: Duyarlilik sinirt < 4 mg/L olarak kabul edildiginde 55 P. aeruginosa susunun 52'si (%94.1),
48 A. baumanii susunun 46'si (%95.8), 21 S. maltophilia susunun 15'i (%71.4) ve 8 B. cepacia su-
sunun 1'i (%8.4) kolisitine duyarli bulundu. Duyarllik sinirt < 2 mg/L olarak alindiginda ise 55 P.
aeruginosa susunun 33’0 (%60), 48 A. baumanii susunun 41'i (%85.4) kolistine duyarli bulunurken,
S. maltophilia ve B. cepacia suslarinda duyarlilik saptanmadi.

Sonug: Duyarlilik sinirt < 4 mg/L olarak kabul edildiginde kolistin in vitro kosullarda P. aeruginosa
ve A. baumanii suslarina etkilidir. Kolistinin gram-negatif bakteriler icin duyarlilik sinir degerinin
belirlenebilmesi, daha ¢ok sayida klinik calisma ile saglanabilecektir.

Anahtar kelimeler: Kolistin, Duyarlilik sinir;, Nonfermentatif bakteri

Introduction

Multidrug resistance of gram-negative nosocomial isolates has become a
problem in everyday clinical practice in the intensive care units (1). Because no
fundamentally new anti-infective drugs are currently available, it appears that
older drugs need to be evaluated (2). Colistin, a polymyxin (polymyxin E), was
used from the 1960s to the early 1980s; however, owing to toxicity considera-
tions (mainly nephrotoxicity, neuromuscular blockage, and neurotoxicity), its
systemic use has been completely abandoned (3). As with other polymyxins, co-
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Table 1. Minimum inhibitory concentrations (MICs) (mg/L) of colistin against the nonfermentative gram-negative bacteria tested

MIC Range mic,, mic,, Susceptibility Susceptibility
% (n)* % (n)**
P aeruginosa (55) 2-232 2 4 94.5 (52) 60 (33)
A. baumannii (48) <0.5-232 2 4 95.8 (46) 85.4 (41)
S. maltophilia (21) 4-232 4 >32 71.4 (15) 0 (0)
B. cepacia (8) 4-232 >32 >32 12.5 (1) 0 (0)

* According to the susceptibility breakpoint of < 4 mg/L based on BSAC criteria (4).

** According to the susceptibility breakpoint of < 2 mg/L (7).
n: number of susceptible strains

listin is rapidly bactericidal and exerts its effects by acting
as a cationic detergent, causing disruption of the integrity
of the bacterial cell membrane, with leakage of intracellu-
lar contents and cell death. This process is not dependent
on bacterial metabolic activity and may be a significant
contributing factor to the lack of development of bacte-
rial resistance to colistin (4). Resistance to beta-lactams,
quinolones, and aminoglycosides in nonfermentative bac-
teria continues to increase. As no novel agents have been
introduced to combat these multiple-antibiotic-resistant
organisms, clinicians may become forced to rediscover co-
listin (5).

This study sought to evaluate the in vitro activity of co-
listin against non-fermentative gram-negative bacilli that
are difficult-to-treat nosocomial pathogens.

Materials and Methods

One hundred thirty-two multidrug-resistant nonfer-
mentative gram-negative isolates (55 Pseudomonas aeru-
ginosa, 48 Acinetobacter baumannii, 21 Stenotrophomonas
maltophilia, and 8 Burkholderia cepacia) were tested. Forty-
seven of the strains were isolated from wound infections,
39 of them were isolated from urine, 22 of them were iso-
lated from blood cultures, 13 were isolated from body flu-
ids, and 11 were isolated from catheters.

Colistin was obtained from Sigma Chemicals (Sigma-
Aldrich Corp, St. Louis, Mo, USA). Isolates were consi-
dered to be multidrug-resistant if they are resistant to two
or more classes of the following anti-pseudomonal bro-
ad-spectrum agents: cefepime, amikacin, ciprofloxacin,
piperacillin-tazobactam, and/or meropenem, by using the
Kirby-Bauer method of disk diffusion. The susceptibiliti-
es of the isolates were studied before during the routine
microbiological procedures. Multidrug resistance was con-
firmed by E-test® (AB Biodisk, Solna, Sweden) for the
agents.

Susceptibility testing

Minimum inhibitory concentrations (MICs) were de-
termined using an agar dilution technique according to
NCCLS criteria (6). After incubation for 18-24 hours at 35-
37°C, the plates were examined for growth. The MIC of the
antibiotic was defined as the concentration at which growth
was inhibited. MIC values were evaluated for both of the
susceptibility breakpoints: <2mg/L and <4mg/L (4,7).

The quality-control strain used was Pseudomonas aeru-
ginosa ATCC 27853, and it was assessed at the same time
as the test strains.

Results

The antimicrobial activity of colistin against the mul-
tidrug-resistant gram-negative nosocomial isolates is sum-
marized in Table 1. Fifty-two of 55 P aeruginosa isolates
(94.1%), and 46 of 48 A. baumannii isolates (95.8%) were
susceptible to colistin. Fifteen of 21 S. maltophilia isola-
tes (71.4%) were susceptible, although the MIC90 is 232
mg/L at the breakpoint of <4 mg/L. The number of sus-
ceptible strains dropped when <2 mg/L was accepted as
the susceptibility breakpoint: 33 of 55 P aeruginosa isolates
(60%) and 41 of 48 A. baumannii isolates (85.4%) were
susceptible; none of the S. maltophilia or B. cepacia isolates
was susceptible at this breakpoint. Only one (8.4%) of the
8 B.cepacia strains were found to be susceptible at the bre-
akpoint of 4mg/L.

Discussion

The emergence of multidrug-resistant nonfermentati-
ve gram-negative bacteria causing nosocomial infections
possesses a very serious therapeutic problem. Colistin is a
cationic polypeptide antibiotic of the polymyxin type that
is rapidly bactericidal against gram-negative bacteria (8).
Physicians hesitate to use colistin owing to its increased
risk of toxicity (mainly nephrotoxicity) and because of its

66

In vitro activity of colistin against nonfermentative gram-negative bacilli



Journal of Ankara University Faculty of Medicine 2005; 58(2)

restricted spectrum. However this reputation has recently
been reconsidered in light of the fact that there are no com-
mercially available alternatives for treatment of resistant
strains (9).

According to published reports, colistin is bactericidal
against P aeruginosa and A. baumannii but has no activity
against B. cepacia, Proteus spp., Serratia spp., Providencia
spp., or Edwardsiella spp. (10). The results of this study
are in broad agreement with other published data and con-
firm that colistin maintains useful in vitro activity against
P aeruginosa and A. baumannii, and for some strains of S.
maltophilia, and has no activity against B. cepacia when < 4
mg/L is accepted as the susceptibility breakpoint (4,7, 10).
The Working Party on Antibiotic Sensitivity Testing of the
British Society of Antimicrobial Chemotherapy (BSAC)
has recommended this breakpoint concentration (<4mg/
L) for colistin (4). The susceptibility breakpoint for colis-
tin as measured by broth dilution methods has not been
established by current National Committee for Clinical
Laboratory Standards (NCCLS) guidelines. It was last ava-
ilable in the 1981 NCCLS Approved Standard M2-A2-82;
however, with the very restricted use of polymyxins, the
published information was later withdrawn.

Disc diffusion methods are not recommended because
of technical difficulties with the agar diffusion of colistin.
Broth dilution titers of < 2mg/L have been accepted as a
provisional susceptibility breakpoint by Gales and cowor-
kers (7). In this study, results were interpreted according to
the BSAC criteria (4), and 95.8% of A. baumannii strains,
94.1% of P aeruginosa strains, and 71.4% of S. maltophilia
strains were susceptible, whereas the majority of B. cepacia
strains were resistant. According to these results, colistin
may be a good therapeutic option in the treatment of se-
vere infections caused by multidrug-resistant . acruginosa
and A. baumannii. However, when the breakpoint con-
centration of <2mg/L is applied, the susceptibility rate of 2
aeruginosa drops from 94.1% to 60%, and for A. bauman-
nii from 95.8% to 85.4%. None of the S. maltophilia and
B. cepacia strains is susceptible. This makes the treatment
decision difficult, especially for the very common noso-
comial pathogen, multidrug-resistant 2 aeruginosa. Addi-
tionally, colistin is no longer an option in the treatment
of another difficult-to-treat pathogen, S. maltophilia. De-
termining which breakpoint correlates with better clinical
success is important because there are few published studi-
es evaluating the value of colistin in nosocomial infections
caused by gram-negative bacteria (3,8,10,11). Colistin also
has been used successfully against Klebsiella pneumoniae-
associated sepsis (9). A reference value is needed to guide
antimicrobial therapy.

Besides colistin alone, antibiotic combinations inclu-
ding colistin will be a new therapeutic option for the treat-
ment of multidrug-resistant strains, if in-vitro data correla-
te well with clinical studies (1,5,12). Again, determining a
standardized breakpoint is important for interpretation of
these synergy studies.

Further investigations evaluating which breakpoint
correlates with the clinical success of colistin are warranted
for improved outcomes in laboratory-assisted treatment of
nosocomial infections caused by multidrug-resistant non-
fermentative gram-negative bacilli.
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