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Short communication

Susceptibility of clinical isolates of Campylobacter jejuni and Campylobacter coli to colistin
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Running title: Colistin to C. jejuni and C. coli

SUMMARY

Campylobacter spp. are one of the most frequent causes of bacterial diarrhea worldwide. Although
severe diarrhea is not highly prevalent, the risk of a fatal outcome is increased when infection is
caused by strains resistant to macrolides, fluoroguinolones, and/or tetracyclines. It is therefore
necessary to test the susceptibility of these bacteria to other antibiotics such as colistin, which may
serve as an alternative therapeutic option in these situations. The E-test was used to investigate the
activity of erythromycin and colistin against 30 clinical isolates of Campylobacter spp. The MIC
values obtained (range: 0.38 — 8 mg/liter) were sufficiently low, given the elevated concentrations
that colistin sulfate can reach in the intestinal lumen, for this antibiotic to be considered useful to treat

severe diarrhea caused by Campylobacter spp. resistant to first-line antibiotics.
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Colistin is a polypeptide antibiotic from the group of polymyxins (polymixin E) synthesized by
Bacillus polymyxa subspecies colistinus. Two forms of colistin are commercially available: colistin
sulfate for oral or topical utilization, and colistimethate sodium for parenteral administration or
nebulization (Falagas and Kasiakou, 2005). This old antibiotic has been given renewed life as an
option for: treatment by parenteral injection or nebulization of multidrug-resistant gram-negative
bacilli such as Acinetobacter spp., Stenotrophomonas spp., Pseudomonas spp. and carbapenem-
resistant Enterobacteriaceae (Biswas et al., 2012); the topical treatment of bacterial skin infections
(Falagas and Kasiakou, 2005); and intestinal and oropharyngeal decontamination to prevent
endogenous infection or ventilator-associated pneumonia (Giamarellou and Poulakou, 2009). Oral
treatment with colistin is also indicated to treat enterocolitis from Gram-negative bacteria and
diarrhea from pathogenic strains of Escherichia coli in children and breastfed infants, because colistin
sulfate is poorly absorbed by the gastrointestinal tract and can reach elevated concentrations in the
intestinal lumen (Li et al., 2005).

Campylobacter spp. are the main cause of bacterial diarrhea in our setting, ahead of the genus
Salmonella. They are responsible for 44.0 % of cases, a percentage that has substantially increased
over recent years (Sanchez-Capilla et al., 2015), as reported in most industrialized countries (Allos,
2001). Although the disease is often mild and self-limiting, it is frequently severe or fatal in
immunocompromised patients (Magaz Martinez et al., 2016) or when the infection is caused by
bacteria resistant to fluoroquinolones, macrolides or tetracyclines, the principal therapeutic options
against these bacteria (Ghosh et al., 2013). It is therefore necessary to test the in vitro susceptibility
of clinical isolates of Campylobacter spp. to different antibiotics that might offer an effective
alternative to first-line drugs when these are not active (Sorl6zano-Puerto et al., 2017). Colistin may
be one such option for the treatment of severe enterocolitis caused by multi-resistant C. jejuni or C.
coli.

However, there has been little research on the activity of colistin against Campylobacter spp., and the
results have been highly varied (Feizabadi et al., 2007; Komba et al., 2015), making it difficult to
establish its true therapeutic potential in these situations. In addition, because breakpoints have been
established by the Clinical and Laboratory Standards Institute (CLSI) and European Committee on
Antimicrobial Susceptibility Testing (EUCAST) for susceptibility to macrolides, fluoroquinolones,
and tetracyclines but not to polymyxins, most laboratories do not determine the susceptibility of
Campylobacter spp. to colistin, among other antibiotics.

A prospective study was performed in the Microbiology Department of the Granada University
Hospital Complex (Southern Spain) to investigate the susceptibility to erythromycin and colistin of

24 C. jejuni and 6 C. coli isolated in fecal samples from patients with acute diarrhea during June and
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July 2016. E-test strips containing erythromycin and colistin were purchased from Liofilchem (Roseto
degli Abruzzi, Italy). The E-test has demonstrated comparable results to those obtained with standard
methods approved by CLSI and EUCAST (Ge et al., 2013). It was carried out using Mueller-Hinton
agar plates with 5% sheep blood (Becton Dickinson, Sparks, USA) that were inoculated with 0.5
McFarland inoculum suspensions. After application of the E-test, plates were incubated at 42 °C in
microaerophilic atmosphere (Campygen®, Oxoid, Basingstoke, UK), and MIC values were read after
24 h.

The study protocol was carried out in accordance with the Declaration of Helsinki. This was a non-
interventional study with no additional investigation to routine procedures. Biological material was
only used for standard enteric infections diagnostics following physicians' prescriptions. No
additional sampling or modification of the routine sampling protocol was performed. Data analyses
were carried out using an anonymous database. So, approval was considered unnecessary according
to national guidelines (Law on Data Protection -Organic Law 15/1999 of 13 December on the
protection of data of a personal nature, https://www.boe.es/buscar/doc.php?id=BOE-A-1999-23750).
The results are summarized in table 1, interpreting susceptibility or resistance to erythromycin
according to the clinical breakpoints published by CLSI and EUCAST (CLSI 2016; EUCAST 2016).
From the mid 1990s levels of quinolones resistance in Spain have been high (Ruiz et al., 1998) and
this situation is also described in different geographic areas, especially in Asia (Bodhidatta et al.,
2002; Pham et al., 2016) and reflected in international travelers (Mason et al., 2017; Ruiz et al., 2007).
Although susceptibility to macrolides has remained more stable, high levels of erythromycin
resistance have also been described (Post et al., 2017; S&enz et al., 2000). As stated in some of these
studies, tetracycline resistance levels, despite being high, are usually lower than those of quinolones
(Carev et al., 2017). In 2014, resistance rates of 87.2 % were found for ciprofloxacin, 3.5 % for
erythromycin and 89.5 % for tetracycline in 86 C. jejuni strains isolated from stool cultures in our
center, while rates of 100 %, 21.4 %, and 92.9 %, respectively, were recorded in 14 C. coli isolates
(unpublished data). It is therefore evident that fluoroquinolones and tetracyclines are not adequate
therapeutic options in our setting, although susceptibility to macrolides persists, especially among C.
jejuni isolates, as shown in the table. In the case of colistin, although no breakpoints have been
established, we believe that the MIC values obtained in the present study (range: 0.38 — 8 mg/liter)
were sufficiently low for this antibiotic to be considered active against isolates of Campylobacter spp.
given the high concentrations of colistin sulfate that can be reached in the intestinal lumen.
Accordingly, colistin represents an alternative to fluoroquinolones and tetracyclines for the treatment
of severe acute diarrhea produced by these bacteria.
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Table 1: Erythromycin and colistin MICs (in mg/liter) for each isolate of Campylobacter spp. The
clinical category according to CLSI (2016) and EUCAST (2017) breakpoints is given in parentheses

(S = susceptible, | = intermediate, R= resistant).

Microorganism | Erythromycin MIC | Colistin MIC
C. jejuni 0.5 (S) 15
C. jejuni 0.25 (S) 2
C. jejuni 0.5 (5) 4
C. jejuni 25 (I/IR)* 3
C. jejuni 1(S) 6
C. jejuni 1.5(S) 8
C. jejuni 0.75 (S) 2
C. jejuni 0.75(S) 3
C. jejuni 0.75 (S) 1
C. jejuni 1.5(S) 6
C. jejuni 1.5(S) 3
C. jejuni 0.5 (S) 3
C. jejuni 1.5(S) 4
C. jejuni 0.75 (S) 3
C. jejuni 0.5(S) 2
C. jejuni 0.5 (S) 2
C. jejuni 0.38 (S) 3
C. jejuni 1.5(S) 3
C. jejuni 0.38 (S) 0.38
C. jejuni 4(S) 4
C. jejuni >256 (R) 3
C. jejuni 0.38 (S) 3
C. jejuni 1.5(S) 2
C. jejuni 2(S) 3
C. coli 3(S) 2
C. coli >256 (R) 15
C. coli >256 (R) 1
C. coli >256 (R) 1
C. coli >256 (R) 1
C. coli >256 (R) 4

*Intermediate by CLSI and resistant by EUCAST
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