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Chloramphenicol and rifampin
may be the only options
against Stenotrophomonas
maltophilia. A tale of 
a colonized bladder device 
in a patient with myelofibrosis
Cloramfenicolo e rifampicina possono essere le uniche
opzioni contro Stenotrophomonas maltophilia. Storia di un
catetere vescicale colonizzato, in un paziente con
mielofibrosi
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Dear Editor,

Stenotrophomonas maltophilia (formerly classi-
fied as Pseudomonas maltophilia, then Xan-
thomonas maltophilia) is a Gram-negative, aero-
bic, non-fermentative rod, which was first iden-
tified in 1958. It is also a ubiquitous free-living
bacillus that has been known to colonize soil,
water, plant material and animals. It is consid-
ered of low virulence and some strains are em-
ployed in biotechnology for bioremediation
and biological control of plant pathogens. How-
ever, this bacterium may especially colonize
hospital equipment and notoriously behaves as
an opportunistic pathogen in hosts with im-
mune defence impairment. 
However, recovery of S. maltophilia does not al-
ways mean infections; airways, enteric and skin
colonization may indeed be observed, although
this predisposes to subsequent local or systemic
infection. Even if nosocomial infections prevail,
community-acquired pathologies have occa-
sionally been reported. Illnesses due to this
agent comprise bacteraemias (often catheter-re-
lated and complicated by fatal septic shock),

otitis, mastoiditis, eye, wound, soft tissue and
enteric infections, pyelonephritis, cellulitis, en-
docarditis, pneumonias, meningitis, os-
teomyelitis, joint and hepatobiliary tract infec-
tions, as well as peritonitis in patients under
peritoneal dialysis. 
Comorbidity and risk factors predisposing to
infections by this agent include hospitalization,
cystic fibrosis, graft-versus-host disease, chron-
ic obstructive pulmonary disease (COPD),
acute underlying conditions (myocardial in-
farction, acute pancreatitis, intracranial haem-
orrhage), trauma, surgery, prematurity, im-
mune suppression (due to solid tumours,
leukaemia, lymphoma, AIDS, chemotherapy,
steroids), wide-spectrum antimicrobials, inva-
sive procedures, mechanical ventilation and
medical devices (such as central venous
catheters, tracheostomy and neurosurgical
shunts or drains). 
In particular, urinary and hepatobiliary infec-
tions by this Gram-negative rod mostly involve
patients with tumour mass-related obstruction
or structural abnormalities, those who experi-
enced fibrosis caused by surgery or radiation
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therapy, or those who have undergone instru-
mentation [1-6]. 
After a one-month hospitalization period in the
Pescara Civic Hospital Department of Haema-
tology, a patient with myelofibrosis with per-
manent bladder catheterization developed a S.
maltophilia colonization of the urinary device. A
silent bacteriuria (105 CFU/ml) was observed,
which disappeared after catheter removal. 
Also, the device culture grew S. maltophilia
(with the same sensitivity profile as the urinary
isolate), from both the internal (>200
CFU/plate) and external (>200 CFU/plate) sur-
faces. Although multidrug resistance (MDR) in
this species has been extensively described, the
isolate appeared unusual due to its expression
of sensitivity only to chloramphenicol and ri-
fampin, whereas resistance to cotrimoxazole,
tetracycline, tigecycline, β-lactams, fluoro-
quinolones, aminoglycosides, colistin and ery-
thromycin was observed (Table 1) [5]. 
Identification was suggested by morphological
features of colonies and confirmed by bio-
Mérieux Vitek2. However, a disk method ap-
proved by the National Committee for Clinical
Laboratory Standards (CLSI) provided suscep-
tibility data: in particular, resistances were all
characterized by complete absence of inhibition

zones (0 mm diameter around the discs) al-
ready at 24 h incubation, whilst inhibition by ri-
fampin and chloramphenicol was still clearly
visible after 48 h incubation [7].
The patient had received oral levofloxacin and
amoxicillin-clavulanate, as well as intravenous
ceftazidime and piperacillin-tazobactam during
hospitalization, which could have solicited re-
sistance selection, although S. maltophilia has
been known to inherently express MDR, apart
from drug exposure [2, 4-6, 8]. 
Aside from resistance related to biofilm forma-
tion on device surfaces or mucosal epithelia, S.
maltophilia is considered the archetype of drug-
resistant bacteria, and the activity of a large
number of chromosome-encoded efflux pumps
represents the first hurdle for antibiotics (6, 9-
13) . The SmeDEF efflux system contributes to
both acquired and intrinsic resistances to β-lac-
tams, tetracycline, chloramphenicol, quinol -
ones, amynoglicosides and erythromycin. Fur-
ther, it is notable that biocides such as triclosan,
which is commonly present in household com-
pounds, can select MDR S. maltophilia clones,
due to overexpression of SmeDEF pumps, al-
though the actual contribution of triclosan in
determining drug resistance in this species is to
be clarified. Again, a chromosomally encoded
L1 metallo-penicillinase confers resistance to all
β-lactams, except for aztreonam, and is not hy-
drolyzed by clavulanic acid, whilst an L2 ser-
ine-cephalosporinase affects the monobactam
and is inhibited by clavulanate. Expression of
such enzymes is commonly induced by β-lac-
tam exposure and mediated by the transcrip-
tional regulator AmpR, with the level of induc-
tion varying in the different strains. 
Outer-membrane impermeability also makes S.
maltophilia inherently resistant to >95% of β-lac-
tams, among which ceftazidime, cefepime,
ticarcillin-clavulanate and piperacillin-tazobac-
tam may display variable activity. Aminoglyco-
sides are poorly effective against this species,
due to an inactivating acetyl-transferase, as
well as outer membrane modifications, target
mutation and the above-mentioned efflux. S.
maltophilia chromosome may also encode a pu-
tative chloramphenicol acetyl-transferase and a
quinolone resistance protein coded by the
SmQnr gene in the genome contributing to in-
trinsic quinolone resistance. 
Notably, SmeDEF activity, the SmQnr gene ex-
pression, as well as the occurrence of sponta-
neous mutations in outer membrane proteins
and DNA gyrase can all be responsible for

Table 1 - Profile of the S. maltophilia isolate.

Chloramphenicol susceptible
Rifampin susceptible
Ampicillin/sulbactam resistant
Amoxicillin/clavulanic acid resistant
Piperacillin/tazobactam resistant
Aztreonam resistant
Ceftriaxone resistant
Ceftazidime resistant
Cefepime resistant
Imipenem resistant
Meropenem resistant
Ciprofloxacin resistant
Levofloxacin resistant
Moxifloxacin resistant
Amikacin resistant
Gentamicin resistant
Tobramycin resistant
Cotrimoxazole resistant
Tetracycline resistant
Tigecycline resistant
Erythromycin resistant
Colistin resistant
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quinolone resistance, whilst just mutations in
the topoisomerase genes are usually observed
in quinolone-resistant microorganisms other
than S. maltophilia. 
However, MDR efflux expression as a key issue
for quinolone resistance in this species has been
suggested by cross-resistance of quinolone-re-
sistant strains with non-quinolone compounds.
In general, however, newer molecules (such as
moxifloxacin) are superior to older ones
(ciprofloxacin, ofloxacin) in inhibiting bacterial
growth in this species. Also, gut colonization
may notoriously occur after fluoroquinolone
prophylaxis (1, 4-6, 8). 
Of interest, the discussed resistance elements
are present in most S. maltophilia strains, sug-
gesting they are not due to the evolution of re-
cent post-antibiotic exposure. Indeed, as shown
by complete genome sequences released in
2008, the elements involved in intrinsically ex-
pressed resistances are shared by isolates from
different habitats, and evolved prior to the use
of antimicrobials for human therapy and veteri-
nary purposes. 
Further, these genes have not been found in
mobile elements and were thus not recently ac-
quired by the organism. Instead, it appears that
the typical S. maltophilia phenotype of low drug
sensitivity has been acquired over millions of
years of evolution, long before recent human
antibiotic use. In other words, the intrinsic re-
sistance of this bacterial agent was not acquired
in clinical settings, but in natural, non-human
linked ecosystems (5, 6). 
Nonetheless, S. maltophilia may acquire further
resistance mechanisms, perhaps even through
Gram-positive microorganisms, following an-
tibiotic pressure and through horizontal gene
transfer (HGT). 
This is of concern, as cotrimoxazole is the drug
of choice against S. maltophilia, but type I inte-
grons containing the sul1 gene have been found
in this species, conferring sulfamethoxazole-re-
sistance. The sul2 gene has also been observed
in cotrimoxazole-resistant strains and may be
plasmid- or chromosome-encoded. Moreover,
HGT-acquired β-lactamases as well as HGT-
driven resistance to other drugs have been doc-
umented in S. maltophilia and two carbapene-
mases have been found in the latter’s genome
which could be transferred to susceptible com-
mensal or infective bacteria during drug expo-
sure. Even, carbapenems have been suggested
to predispose to colonization and/or infection
by this species. The organism is in fact intrinsi-

cally resistant to these drugs, such that expo-
sure may perpetuate overgrowth and promote
subsequent superinfection of other compounds.
Notably, a gene encoding a macrolide phos-
photransferase with a Gram-positive origin has
also been documented in a S. maltophilia D457R
mutant (1-3, 5, 6).
To conclude, physicians should be aware of the
existence of both nosocomial and community-
acquired S. maltophilia infections, which mainly
affect patients with some kind of comorbidity
(5). Cotrimoxazole is still the drug of choice
(>90% isolates are susceptible), having the most
reliable and potent in vitro activity, whereas
ciprofloxacin, moxifloxacin, chloramphenicol,
ceftazidime, ceftriaxone, ticarcillin/clavu-
lanate, doxycycline and the glycylglycine (tige-
cycline) may sometimes behave as alternatives.
In contrast, carbapenems and colistin have been
known to show poor activity against most
strains (1, 3, 4, 6).
Cotrimoxazole resistance mechanism is not
well clarified, but mobile genetic elements such
as plasmids or the above-mentioned class I in-
tegrons are considered to be involved. Togeth-
er with resistance occurrence, intolerance or al-
lergic reactions limit the use of this drug, thus
requiring alternative antimicrobial agents to be
identified to treat S. maltophilia infections in
various settings and sorts of hosts (4). With this
communication, we present an almost pan-
drug resistant isolate, with only chlorampheni-
col and rifampin showing in vitro activity, un-
expectedly. 
To our knowledge, no isolate with such exten-
sive MDR has been reported to date.
Rifampin use against S. maltophilia isolates,
mostly as a combined therapy, has been inves-
tigated elesewhere; the drug showed in vitro
synergy with cotrimoxazole and carbenicillin,
as a triple combination; combined colistin plus
rifampin also appeared to be synergistic or to
improve bacterial killing and rifampin com-
bined with ofloxacin and ceftazidime seems to
exert bactericidal activity. Clinical data around
rifampin monotherapy or combination treat-
ments are however scant [1, 4, 14]. S. maltophil-
ia susceptibility to chloramphenicol has been
poorly discussed over the years, and appears
variable among different strains. Susceptibility
was observed in two endophthalmitis cases, as
well in 75% of the isolates studied by Friedman.
Also, a prosthetic aortic valve endocarditis ap-
peared to respond to combined ciprofloxacin
and chloramphenicol. 
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Conversely, poor activity emerged from a bac-
teraemia episode in Turkey, for instance, and
efflux-mediated resistance was broadly dis-
cussed by Zhang [1, 15-19]. Although it ap-
peared unusual that only rifampin and pheni-
col sensitivity were unaffected by resistance
factors in the isolate studied, this further con-
firmed variable drug sensitivity among mem-
bers of this species.
In conclusion, S. maltophilia has emerged as a
worrisome opportunistic pathogen, whose col-
onization and infection appear difficult to treat
due to inherent or acquired MDR. Also, com-
bined drugs appear more effective than
monotherapy, to prevent resistance develop-
ment and promote pathogen eradication. Selec-
tion of MDR by the use of single compounds
may in fact have serious implications for the fu-
ture treatment of S. maltophilia pathologies. Fur-
ther published experience is however required
to establish the most proper approach against
this agent [4, 20]. 
We presented the isolation of a truly unusual
strain exerting pan-drug resistance, with the
only exception of rifampin and chlorampheni-
col; further, the organism was collected from
the urinary device of a haematologic host. The
pathogen in question is thus confirmed as being
a very difficult-to-eradicate infection/coloniza-
tion agent, as showing affinity for plastic mate-
rials and mostly affecting cancer and compro-
mised patients. 
Also, we underline the extremely variable drug
sensitivity within this species. Although cotri-
moxazole still remains the drug of choice for
both empiric and targeted therapy throughout
the literature, resistances are emerging and
should be taken into account. Finally, when cot-
rimoxazole cannot be used, considering and
testing old alternatives (such as chlorampheni-
col and rifampin), together with newer drugs
(moxifloxacin, tigecycline), may be life-saving
for critically ill patients, within both the hospi-
tal and the community.
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