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Background. Stenotrophomonas maltophilia (S. maltophilia) is a gram-negative non-fermenting bacillus and is 
a rare pathogen of orthopedic infection. Due to the relatively low virulence of S. maltophilia, many clinicians 
are still faced with the question of whether this bacterial species is simply a colonizing agent or the true cause 
of infection. 
Aim of the study — to raise the awareness of practitioners about S. maltophilia as a rare pathogen of orthopedic 
infection. 
Methods. A retrospective analysis was performed concerning the frequency of S. maltophilia isolation from 
patients treated at the Vreden Center for periprosthetic infection and/or osteomyelitis from January 1, 2009 
to October 31, 2022. The literature search by keywords was carried out in the PubMed/MEDLINE, Scopus, 
eLIBRARY, and Cyberleninka databases. The search retrieved 587 articles published in Russian or English 
over the period from 2012 to November 2022. 
Results. During the study period, 9 cases of orthopedic monoinfection with S. maltophilia were identified  
in 9 patients aged 36 to 83 years. At the time of admission, no leukocytosis was detected in patients, and only 2  
of 9 patients had elevated C-reactive protein level. S. maltophilia is naturally resistant to many broad-
spectrum antibiotics. Co-trimoxazole is considered the drug of choice for the treatment of S. maltophilia 
infection. The limited choice of drugs for targeted therapy, the presence of multiple determinants of antibiotic 
resistance, the existence of microbial associations and patient risks including implantation, chronic nature 
of infection, elderly age, as well as the presence of significant concomitant somatic pathology can lead to 
the ineffectiveness of the ongoing treatment of infections caused by S. maltophilia. Our experience shows 
that in the case of sensitivity of S. maltophilia strain to co-trimoxazole it is possible to prescribe this drug 
for a long course as monotherapy, provided that the radical surgical treatment of the focus is performed.
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Введение. Stenotrophomonas maltophilia (S.  maltophilia) представляет собой грамотрицательную нефер-
ментирующую палочку и является редким возбудителем ортопедической инфекции. Из-за относитель-
но низкой вирулентности S. maltophilia перед многими клиницистами все еще стоит вопрос, является ли 
этот вид бактерий просто колонизатором или истинной причиной инфекции. 
Цель исследования — повысить информированность практикующих врачей о S. maltophilia как редком 
возбудителе ортопедической инфекции. 
Материал и методы. Выполнен ретроспективный анализ частоты выделения S. maltophilia от пациен-
тов, находившихся на лечении в Центре по поводу перипротезной инфекции и/или остеомиелита с 1 
января 2009 по 31 октября 2022 г. Поиск литературы по ключевым словам осуществлялся в базах данных 
PubMed/MEDLINE, Scopus, eLIBRARY и КиберЛенинка. В результате поиска было найдено 587 статей за 
период с 2012 по ноябрь 2022 г., опубликованных на русском или английском языках. 
Результаты. За изученный период установлено 9 случаев ортопедической моноинфекции S. maltophilia  
у 9 пациентов в возрасте от 36 до 83 лет. На момент поступления у пациентов не был выявлен лейкоцитоз 
и только у 2 из 9 регистрировали повышенный уровень С-реактивного белка. S. maltophilia имеет природ-
ную устойчивость ко многим антибиотикам широкого спектра действия. Ко-тримоксазол считают пре-
паратом выбора для лечения инфекций, вызванных S. maltophilia. Ограниченность выбора препаратов 
для таргетной терапии, наличие множества детерминант устойчивости к антибиотикам, существование 
в составе микробных ассоциаций и риски со стороны пациентов, включающие установку имплантатов, 
хронический характер инфекции, пожилой возраст, а также наличие выраженной сопутствующей со-
матической патологии, могут приводить к неэффективности проводимого лечения инфекций, вызван-
ных S. maltophilia. Наш опыт свидетельствует, что в случае чувствительности штамма S. maltophilia к ко-
тримоксазолу возможно назначение данного препарата длительным курсом в виде монотерапии при 
условии выполнения радикальной хирургической обработки очага.

Ключевые слова: перипротезная инфекция, остеомиелит, Stenotrophomonas maltophilia, антибактери-
альная терапия, триметоприм, сульфометаксазол.
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background

Implant-associated infection, including 
periprosthetic infection (PPI) and osteomyelitis, 
is currently one of the leading causes of early re-
operations after primary and revision total hip 
or knee arthroplasty [1]. In this case, the course 
of the infectious process often becomes recur-
rent. Despite the fact that the main causative 
agents of bone and joint infections, including 
those associated with orthopedic implants, are 
staphylococci, the presence of Gram-negative 
pathogens in the etiology remains significant 
and represents a prognostically unfavorable 
sign [2]. Rare pathogens can also be etiological 
agents of osteomyelitis and PPI, especially in 
immunocompromised patients. Such pathogens 
may include fungi of the genus Candida spp. 
nontuberculous mycobacteria, Treponema spp., 
Anaerococcus spp., Clostridium spp., Eubacterium 
spp., Campylobacter spp., Fusobacterium nuclea-
tum, Prevotella spp. and others [3, 4]. Previously, 
we studied the features of fungal PPI treatment 
based on our own clinical experience and avail-
able scientific publications [5].

One more rare causative agent of PPI may be 
Stenotrophomonas maltophilia (S. maltophilia), 
which is a Gram-negative non-fermenting ba-
cillus. Because of the relatively low virulence of  
S. maltophilia, many clinicians are still faced with 
the question of whether this bacterial species is 
simply a colonizer or the true cause of infection 
[6]. Infection caused by S. maltophilia is uncom-
mon in immunocompetent patients, however, 
this species is more and more often considered 
an opportunistic pathogen in chronically immu-
nocompromised patients [7].

Multiple drug resistance of the pathogen 
makes the treatment of infections caused by  
S. maltophilia a significant problem [8]. Clinical 
management of such patients is complicated 
by the molecular heterogeneity of the bacillus, 
which is reflected in the uneven distribution 
of antibiotic resistance determinants and viru-
lence factors among different strains, in the lack  
of available antimicrobial sensitivity tests and 
the absence of standardized borderline values for 
some antibiotics with in vitro activity.

There are currently rather limited data on  
S. maltophilia as a causative agent of orthope-
dic infection. The PubMed Central database 

contains few studies concerning the manage-
ment and treatment of orthopedic patients with  
S. maltophilia infection.

Aim of the study – to broaden the knowledge of 
practitioners about S. maltophilia as a rare causa-
tive agent of orthopedic infection.

METHODS

We performed a retrospective analysis of the 
incidence of S. maltophilia isolation from pa-
tients treated at the Russian Scientific Research 
Institute of Traumatology and Orthopedics 
named after R.R. Vreden for PPI and/or osteo-
myelitis from January 1, 2009 to October 31, 
2022. Epidemiological analysis of results of 
bacteriological tests was performed using the 
Microbiological Monitoring System "Mikrob-2".

Laboratory and instrumental examina-
tion data were obtained from patients' medical 
records.

The literature search was performed using 
keywords in the PubMed/MEDLINE, Scopus,  
eLIBRARY and CyberLeninka databases. The 
search request included the name of the micro-
organism and the words describing the course  
of orthopedic infections.

Results

From 2009 to 2022, 9 cases of S. maltophilia-
related orthopedic monobacterial infection 
were identified in 9 patients (5 men, 4 women) 
aged 36 to 83 years (Table 1). In 7 cases, iso-
lated S. maltophilia strains showed sensitiv-
ity to trimethoprim/sulfamethoxazole (co-tri-
moxazole) at standard or increased medication 
exposure, and in two cases – resistance. All 
patients had a history of surgeries, including 
surgical interventions for an infectious process 
at this locus, but of a different etiology. In one 
case the pathogen was isolated from the com-
ponents removed during revision hip arthro-
plasty for aseptic instability. The remaining  
8 patients had an infection at the time of ad-
mission: 6 had an infection of the hip joint and 
2 had an infection of the knee joint. Seven out 
of eight patients had chronic recurrent infec-
tion, and in one case the patient was admitted 
with a newly diagnosed chronic PPI caused by  
S. maltophilia. The clinical case of this patient 
will be discussed in detail below.
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No leukocytosis was found on admission in 
all patients. The patient with newly diagnosed 
chronic PPI had a significantly elevated CRP and 
erythrocyte sedimentation rate. Only 2 of 7 pa-
tients with chronic recurrent infection had el-
evated CRP levels, while sedimentation rate was 
within normal limits. Thus, routine laboratory 
signs of a chronic infection were not pronounced. 
Only in 3 cases S. maltophilia was identified pre-
operatively, in 3 patients the microorganism was 
isolated from the removed hardware, in 3 cases it 
was isolated from the tissue biopsy samples and 
in one — from blood.

Average time from primary surgical interven-
tion at this locus to the development of an in-
fection process caused by S. maltophilia was 9.2 
years (3.7 to 16.1). In one case, the patient was 
discharged without surgery in order to treat a 
pronounced comorbidity. Other 8 patients under-
went surgery. Only in 2 cases where the pathogen 
was isolated from the joint fluid, etiotropic an-
tibacterial therapy (ABT), including co-trimox-
azole, was administered since the surgical de-
bridement. In the remaining cases, the patients 
received empirical ABT (n = 5) or antibacterial 
prophylaxis (n = 1). Etiotropic antibiotic therapy 
was administered to the patients only after the 
isolation of S. maltophilia from the intraoperative 
material. Six out of nine patients received co-
trimoxazole during the inpatient period. In the 
early postoperative period, recurrence of the in-
fection occurred in 3 out of 8 operated patients, 
which required repeated surgical interventions, 
and the co-trimoxazole therapy was continued. 
The infectious process was stopped in all pa-
tients at the time of discharge.

Clinical case
A 74-year-old patient (176 cm, 85 kg) was admit-
ted with complaints of pain, limited range of mo-
tion in the right hip and shortening of the right 
lower extremity. Patient had a history of coro-
nary heart disease, atherosclerotic cardiosclero-
sis, grade 2 hypertension with risk of cardiovas-
cular complication of the 3rd category, complete 
blockade of the right bundle branch, non-acute 
chronic gastritis.

In July 2016, total hybrid arthroplasty was 
performed in the local hospital for idiopathic 
right-sided hip osteoarthritis. The postoperative 
period was uneventful. In September 2017, the 

patient fell on his right side and was admitted to 
the hospital again. No signs of skeletal trauma 
were found, and he was discharged with the di-
agnosis of "soft tissue bruise of the right thigh". 
Pain syndrome was persisting, and some time lat-
er hyperemia and swelling appeared. In October 
2019, the patient was consulted by a surgeon of 
the septic surgery department on an outpatient 
basis: diagnostic joint puncture was performed,  
S. maltophilia strain was isolated from the as-
pirate. Surgical treatment for the diagnosed 
chronic PPI was recommended. Diagnosis on ad-
mission: orthopedic joint implants, total arthro-
plasty of the right hip (2016), chronic deep surgi-
cal site infection (CDSSI), chronic osteomyelitis 
of the right femur and pelvis 3B (l). On admission, 
X-ray exa-mination showed instability of the 
cementless acetabular component of the right 
hip prosthesis with dislocation of the femoral 
head. Cemented femoral component was stable  
(Fig. 1 a). Lab tests revealed signs of an exacer-
bation of the infection: WBC – 8.3×109/l, eryth-
rocyte sedimentation rate – 57 mm/min, CRP –  
143 mg/l, and a decrease in the filtration capacity 
of the kidneys: blood creatinine – 118 μmol/l, es-
timated creatinine clearance (CC) – 71.6 ml/min.

Taking into account the patient's age and 
pronounced comorbidities, one-stage replace-
ment of the prosthesis was attempted. Revision, 
removal of prosthetic components and bone ce-
ment and radical surgical debridement were per-
formed. Joint fluid, 5 tissue biopsy samples and 
removed prosthetic components were taken in-
traoperatively for bacteriological examination. 
According to the W.G. Paprosky classification, the 
bone defect was IIC for the acetabulum and II for 
the femur. After careful cleaning of the surgical 
area with an antiseptic solution (polyhexanide) 
and washing with a large volume of a saline solu-
tion, prosthesis reimplantation (Zimmer Biomet, 
USA) with cemented fixation of components  
(6.0 g meropenem per 40 g standard DePuy CMW 
3 cement package (Johnson & Johnson, USA) was 
performed with plastic repair of the acetabulum 
with augment. The wound was drained according 
to Redon. Intraoperative blood loss was 1100 ml. 
Considering the identified etiology of the infec-
tion, the patient received parenteral etiotropic 
ABT starting the day of the surgery: co-trimox-
azole 0.96 g 2 times a day and meropenem 1.0 g  
3 times a day for 10 days.
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Control X-ray the first day after the sur-
gery showed the replacement of the right hip 
with a total prosthesis with cemented fixa-
tion of the components in the correct stable 
position. Postoperative period was uneventful  
(Fig. 1b). The drains were removed on the  
5th day. The wound healed with primary inten-
sion. S. maltophilia strain was isolated from all 
intraoperatively sampled materials, which did 
not require ABT correction. The sutures were 
removed on the 14th day. The patient was dis-
charged in satisfactory condition with the re-
commendation to take co-trimoxazole tablets 
0.96 g 2 times a day for 8 weeks and to monitor 
the clinical blood count, creatinine, transami-
nases once every 2 weeks to detect possible ad-
verse reactions.

The patient experienced closed dislocation 
of the prosthesis later the day of discharge be-
ing at home in his sleep. He was admitted to the 
on-call hospital, where an unsuccessful attempt 
of closed reduction of the prosthesis led to the 
instability of the femoral component. One week 
later, the patient was readmitted to the depart-
ment of septic osteology for surgical treatment. 
According to the patient, he had been taking the 
recommended ABT. X-ray showed total right hip 
replacement with unstable position of cemented 
prosthetic components with dislocation of the 
head of the femoral component (Fig. 2 a). No mi-
crobial growth was observed in the preoperative 
punctate.

From the day of the patient’s readmission  
to the hospital, oral form of antibiotics was sub-
stituted for parenteral: co-trimoxazole and me-
ropenem in the same dose until the discharge of 
the patient. He received analgesic treatment and 
symptomatic therapy to correct anemia as part  
of preparation for revision surgery.

Revision surgery with reinstallation of the ac-
etabular and femoral components was performed 
5 days after admission (27 days after one-stage 
revision arthroplasty). Double-mobility acetabu-
lar component and cemented (6.0 g meronem per 
40 g standard package of DePuy CMW 3 cement 
(Johnson & Johnson, USA)) femoral component 
(Zimmer Biomet, USA) were implanted. Given 
the stable position of the augments, they were 
not replaced to prevent an increase of the bone 
defect.

Early postoperative period was uneventful. 
Control X-ray on the first day after the surgery 
showed right hip replacement with correct and 
stable position of the total prosthesis with ce-
mented fixation of the components (Fig. 2b). On 
the 14th day after the surgery the patient was dis-
charged from the hospital. At the outpatient stage, 
the patient was recommended to continue taking 
co-trimoxazole 0.96 g 2 times a day for 8 weeks.

The patient had a total ABT course of 97 days. 
He did not complain of adverse reactions related 
to treatment with antibiotics. Two years later, on 
admission for elective total left hip replacement, 
there were no signs of infection and inflamma-

Fig. 1. X-rays of the right hip: 
a — on admission with signs of acetabular component instability and prosthetic head dislocation; 
b — after one-stage revision arthroplasty 

bа
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tion in the right hip area. Given the absence of 
recurrence of the infection, we can retrospec-
tively affirm the complete eradication.

Thus, in the vast majority of the analyzed 
clinical cases, S. maltophilia was isolated as the 
only etiological agent in patients with long-term 
chronic recurrent infection, indicating the pres-

ence of secondary immunodeficiency. There 
were no typical changes in the laboratory mark-
ers of the infection and inflammation. In 3 out of 
8 cases recurrences of infection were diagnosed 
in the early postoperative period, which required 
reoperations while continuing co-trimoxazole 
therapy as the only etiotropic antibiotic.

Fig. 2. X-rays of the right hip on 
re-admission: 
a — on admission with signs of 
femoral component instability and 
prosthetic head dislocation; 
b — after repeated revision 
arthroplastybа

discussion

S. maltophilia can colonize the surface of medi-
cal devices and therapeutic equipment, causing 
infections of various localizations [9]. Bacteria of 
this species possess various virulence and per-
sistence factors, including elastase, hyaluroni-
dase, protease, lipase, DNase, RNase and muci-
nase, providing invasion into the tissues of the 
macroorganism and protecting against the host 
immune system [10]. S. maltophilia is character-
ized by its ability to form biofilms consisting of 
polymeric matrix of polysaccharides, proteins, 
lipids, nucleic acids and minimally active bac-
teria, which can disseminate by colonizing new 
surfaces in less than 24 hours [10]. 

S. maltophilia has natural resistance to many 
broad-spectrum antibiotics [8]. Resistance to 
most beta-lactams is realized via two produced 
enzymes: L1 — class B zinc-dependent penicil-
linase and L2 — class A serine-cephalosporinase, 
which makes S. maltophilia resistant to ceftriax-
one, piperacillin-tazobactam and carbapenems 
[8]. Clavulanic acid demonstrated activity only 
against L2 beta-lactamase [9]. Besides, acetyl-
transferase synthesis provides resistance to ami-
noglycosides. Resistance to a number of other 
antimicrobial drugs is achieved by a system of ef-

flux pumps (e.g., SmeDEF and SmeABC) acting on 
fluoroquinolones, aminoglycosides, macrolides 
and tetracyclines. Resistance to co-trimoxazole 
is regulated by the sul1 and dfrA target modifica-
tion genes via class 1 integrons [10]. 

S.  maltophilia is often one of the causative 
agents of polymicrobial infections. The frequen-
cy of identification of representatives of this spe-
cies as a component of microbial associations 
ranges from 33% to 70% [11, 12]. The presence of 
S. maltophilia in polymicrobial biofilms even with 
low virulence of their strains increases the risk of 
horizontal transmission of antibiotic resistance 
genes to other bacterial species [13]. It has been 
shown that the transfer of genetic material be-
tween sessile forms of bacteria occurs at a higher 
speed than between planktonic cells. This is due 
to the enhancement of interbacterial interaction 
by limiting the mobility of bacteria in biofilms, 
which allows the biofilms to be considered as 
reservoirs of genetic diversity [14]. In addition, 
a number of studies have shown that in case  
of polymicrobial types of infection, the intermi-
crobial interaction can influence the prognosis  
of the infectious disease outcome [11].

Our study revealed low incidence of orthope-
dic infections caused by S. maltophilia (9 cases 
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over 14 years of follow-up). This fact may be ex-
plained by the limited virulence of the strains 
of this species, its existence in microbial asso-
ciations where other species are considered the 
leading pathogens, as well as the difficulties 
in bacteriological diagnostics associated with 
the biochemical identification of this bacterial 
species.

There is an extremely limited number of pub-
lications on bone and joint infections, includ-
ing implant-associated infections caused by  
S. maltophilia. M.E. Hantes et al. successfully 
managed PPI caused by S. maltophilia that devel-
oped after total shoulder arthroplasty. The au-
thors note that the infection markers were poorly 
expressed (white blood cell count — 12.7×109/l, 
CRP — 9.1 mg/l, erythrocyte sedimentation rate —  
55 mm/h). Basing on the results of bacteriologi-
cal examination of intraoperative tissue biopsy 
samples, levofloxacin and co-trimoxazole were 
prescribed. In addition, the patient underwent 
complete immunological examination within the 
course of treatment, since S. maltophilia is more 
often detected in patients with immunosuppres-
sion. However, no possible concomitant patholo-
gies affecting the immune system were detected. 
This clinical case showed that S. maltophilia 
strains could also cause orthopedic infection in 
non-immunocompromised patients [15].

Our study revealed that all patients with  
S. maltophilia as an etiological factor of PPI had a 
history of debridement surgery, i.e., the infection 
was recurrent. Significant number of surgical in-
terventions, in their turn, may contribute to low 
immune status and increase the susceptibility of 
patients to this pathogen.

E.J. Chesnutis 3rd et al. described a case of the 
secondary S. maltophilia osteomyelitis that de-
veloped after an open fracture of the distal tibia, 
and despite daily infusions of ticarcillin/clavu-
lanate and levofloxacin, amputation of the limb 
at the level of the upper third of the tibia was  
required [16].

Co-trimoxazole is considered the drug of 
choice for the treatment of infections caused by 
S. maltophilia, and has been widely used for many 
years [17]. A number of adverse effects of this 
drug are known, including renal and hepatic dys-
function, water-electrolyte imbalance, inhibition 
of bone marrow function and hypersensitivity re-
actions [18]. The patient in our clinical case did 

not complain of any adverse reactions after long-
term (97 days) treatment with co-trimoxazole.

In recent years, S. maltophilia isolates resis-
tant to co-trimoxazole have been increasingly 
reported [17, 19, 20]. The existing regulatory 
documents determining the antibacterial sen-
sitivity criteria specify the epidemiological cut-
offs for co-trimoxazole. However, in 2020 the 
susceptibility range of S. maltophilia strains has 
been changed, and the vast majority of isolated 
cultures will be evaluated as sensitive only with 
increased drug exposure or resistant. These 
changes may significantly limit the eligibility 
of co-trimoxazole administration in case of in-
fections caused by S. maltophilia, despite many 
years of successful experience of its use. 

Fluoroquinolones are used as an alternative 
for treating infections caused by co-trimoxazole-
resistant S. maltophilia or in patients with its 
intolerance [8]. However, levofloxacin also has 
adverse effects, including cardiac conduction 
disorders, tendopathy, gastrointestinal distur-
bances and the high risk of Clostridioides difficile 
infection [8, 20]. A large study showed that le-
vofloxacin was an effective alternative to co-tri-
moxazole in case of S. maltophilia infection [20]. 
Despite this, there are no criteria for assessing  
the sensitivity of S. maltophilia to fluoroquino-
lones in the international guidelines for determi-
ning the antimicrobial activity of drugs against 
different types of pathogens (EUCAST, CLSI).

M.L. Landrum et al. report on successful treat-
ment of a case of osteomyelitis after L5-S1 red-
iscectomy caused by S. maltophilia. During the 
treatment process, etiotropic therapy includ-
ing levofloxacin for 6 weeks was administered. 
However, 2 months later, the patient returned to 
the hospital with increasing low back pain. MRI 
scans showed recurrence of osteomyelitis, and 
S. maltophilia, sensitive to co-trimoxazole and 
resistant to levofloxacin, was identified again 
in the disc aspirate. The patient received co-tri-
moxazole for 18 months, and the infection was 
stopped [21].

Tetracyclines (tigecycline, doxycycline, mi-
nocycline) are other antibiotics showing efficacy 
against S. maltophilia [22]. In five review studies, 
the sensitivity rate of S. maltophilia to minocy-
cline was 99.5% [12]. In the Russian Federation, 
minocycline has been registered since May 2022 
as an indication for infectious and inflammatory 
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diseases caused by the pathogens sensitive to 
this drug (including purulent soft tissue infec-
tions, osteomyelitis). In addition to the high lev-
el of sensitivity of S. maltophilia to minocycline, 
it is characterized by minimal drug-drug interac-
tion and is relatively well tolerated by patients. 
This antibiotic can be prescribed in combination 
with co-trimoxazole in case of ineffectiveness of 
alternative treatment regimens [8].

EUCAST v. 12 (https://www.eucast.org/clini-
cal_breakpoints) indicates the criteria for eval-
uating the sensitivity of S. maltophilia to the 
new antibacterial drug cefiderocol, which was 
approved in the United States and the EU in 
2019, but has not been registered in the Russian 
Federation yet. Five cases of pneumonia caused 
by S. maltophilia treated with this antibiotic were 
registered within the study of cefiderocol activ-
ity against Gram-negative carbapenem-resistant 
bacteria (CREDIBLE-CR). At the same time, de-
spite the high in vitro activity of cefiderocol, the 
response to treatment in all five cases was con-
sidered undetermined, and all-cause mortality 
was 80% (4 of 5) at the end of the study [23]. This, 
in our opinion, does not allow to consider the 
drug as promising for the treatment of patients 
with PPI.

Due to the wide range of mechanisms of  
S. maltophilia resistance to antimicrobial drugs 
and the difficulty of achieving target antibiotic 
concentrations in some body tissues (bone, cen-
tral nervous system, pulmonary), the combina-
tions of antimicrobial drugs to overcome S. malto-
philia resistance or to achieve drug synergism 
were studied. Experimental studies have shown 
that in case of confirmed sensitivity of S. malto-
philia to co-trimoxazole, ceftazidime, ticarcillin/
clavulanate and aminoglycosides their double or 
triple combinations have a synergistic effect [8]. 
Combinations of co-trimoxazole or inhibitor-
protected beta-lactams with antibiotics such as 
tigecycline, fluoroquinolones, televancin [24],  
rifampicin [25] or colistin in aerosol have also 
been studied. These drugs have demonstrated 
various degrees of synergism, including the abil-
ity to maintain efficacy in the microbial biofilm.

In clinical practice, the combination of co-
trimoxazole, ceftazidime and levofloxacin has 
been shown to be effective against S. maltophil-
ia-induced meningitis [26], while intravenous 
colistin infusion plus parenteral administration 
of phosphomycin with tigecycline have resulted 

effective against complicated biliary tract infec-
tion [27]. These groups of drugs are widely used 
for treating PPI of various etiology and, probably, 
can be used in case of PPI caused by S. maltophilia.

When determining the prospects of clinical 
use of various antibiotic combinations for the 
treatment of S. maltophilia infection, it is impor-
tant to understand that in vitro synergism must 
correlate with clinical outcomes, and compara-
tive studies of clinical outcomes are absent due to 
the rare occurrence of the pathogen. In addition, 
evaluation of S. maltophilia sensitivity is limited 
by the lack of susceptibility checkpoints for the 
vast majority of drugs used in clinical practice.

Conclusion

Thus, the limited choice of drugs for targeted 
therapy, the presence of multiple determinants 
of antibiotic resistance, the existence of micro-
bial associations and patient risks, including 
implantation, chronic character of infection, ad-
vanced age, as well as the presence of pronounced 
concomitant somatic pathology, can lead to the 
ineffectiveness of the ongoing treatment of in-
fections caused by S. maltophilia. Despite the fact 
that the representatives of this bacterial species 
are not obligate pathogens, the described clini-
cal case demonstrates the necessity to consider 
S. maltophilia as a possible etiological agent ca-
pable of causing severe chronic infections, in-
cluding orthopedic ones. At the same time, our 
study demonstrates that in case of sensitivity of 
S. maltophilia strain to co-trimoxazole, it is pos-
sible to administer this drug for a long course as 
a monotherapy provided that the radical surgical 
debridement of the focus is performed.

Disclaimers

Author contribution
Kasimova A.R. — literature review, analysis of 
data, writing the draft, editing.

Gordina E.M. — literature review, analysis of 
data, writing the draft, editing.

Toropov S.S. — dada collection and writing the 
draft.

Bozhkova S.A. — idea and concept of the study, 
text editing.

All authors have read and approved the final ver-
sion of the manuscript of the article. All authors 
agree to bear responsibility for all aspects of the 



E X P E R I e N C E  E XC H A N G E

Traumatology and orthopedics of Russia2023;29(1)93

study to ensure proper consideration and resolu-
tion of all possible issues related to the correct-
ness and reliability of any part of the work.

Funding source. This study was not supported by 
any external sources of funding.

Competing interests. The authors declare that 
they have no competing interests.

Ethics approval. Not applicable.

Consent for publication. Written consent was 
obtained from the patient for publication of rel-
evant medical information and all of accompany-
ing images within the manuscript.

References
1.	 Kandel C.E., Jenkinson R., Daneman N., Backstein D., 

Hansen B.E., Muller M.P. et al. Predictors of Treatment 
Failure for Hip and Knee Prosthetic Joint Infections in 
the Setting of 1- and 2-Stage Exchange Arthroplasty: 
A Multicenter Retrospective Cohort. Open Forum Infect 
Dis. 2019;6(11):ofz452. doi: 10.1093/ofid/ofz452.

2.	 Bozhkova S., Tikhilov R., Labutin D., Denisov A., 
Shubnyakov I., Razorenov V. et al. Failure of the first 
step of two-stage revision due to polymicrobial pros-
thetic joint infection of the hip. J Orthop Traumatol. 
2016;17(4):369-376. doi: 10.1007/s10195-016-0417-8. 

3.	 Bi S., Hu F.S., Yu H.Y., Xu K.J., Zheng B.W.,  
Ji Z.K., et al. Nontuberculous mycobacterial osteo-
myelitis. Infect Dis (Lond). 2015;47(10):673-685.  
doi: 10.3109/23744235.2015.1040445. 

4.	 Chen J., Xiong A., Ma Y., Qin C., Ho C.L. Impact 
of the Host-Microbiome on Osteomyelitis 
Pathogenesis. Front Mol Biosci. 2021;8:702484.  
doi: 10.3389/fmolb.2021.702484.

5.	 Bozhkova S.A., Ivanov P.P., Zemlyanskaya E.A.,  
Kornilov N.N. Fungal Periprosthetic Infection after 
Total Knee Arthroplasty (Case Report and Review). 
Traumatology and Orthopedics of Russia. 2019;25(4): 
134-140. doi: 10.21823/2311-2905-2019-25-4-134-140.  
(In Russ).

6.	 Kim E.J., Kim Y.C., Ahn J.Y., Jeong S.J., Ku N.S., Choi J.Y.  
et al. Risk factors for mortality in patients with 
Stenotrophomonas maltophilia bacteremia and clinical 
impact of quinolone-resistant strains. BMC Infect Dis. 
2019;19(1):754. doi: 10.1186/s12879-019-4394-4. 

7.	 Geller M., Nunes C.P., Oliveira L., Nigri R. S. malt-
ophilia pneumonia: A case report. Respir Med Case Rep. 
2018;24:44-45. dоi: 10.1016/j.rmcr.2018.04.004.

8. 	 Mojica M.F., Humphries R., Lipuma J.J., Mathers A.J., 
Rao G.G., Shelburne S.A. et al. Clinical challenges 
treating Stenotrophomonas maltophilia infections: 
an update. JAC Antimicrob Resist. 2022;4(3):dlac040.  
doi: 10.1093/jacamr/dlac040.

9.	 Majumdar R., Karthikeyan H., Senthilnathan V.,  
Sugumar S. Review on Stenotrophomonas maltophil-
ia: An Emerging Multidrug-resistant Opportunistic 
Pathogen. Recent Pat Biotechnol. 2022;16(4):329-354.  
doi: 10.2174/1872208316666220512121205. 

10.	Brooke J.S. Advances in the Microbiology of 
Stenotrophomonas maltophilia. Clin Microbiol Rev. 
2021;34(3):e0003019. doi: 10.1128/CMR.00030-19.

11.	Yin C., Yang W., Meng J., Lv Y., Wang J., Huang B.  
Co-infection of Pseudomonas aeruginosa and 
Stenotrophomonas maltophilia in hospitalised pneu-
monia patients has a synergic and significant impact on 
clinical outcomes. Eur J Clin Microbiol Infect Dis. 2017; 
36(11):2231-2235. dоi: 10.1007/s10096-017-3050-4.

12.	Gales A.C., Seifert H., Gur D., Castanheira M., Jones R.N., 
Sader H.S. Antimicrobial Susceptibility of Acinetobacter 
calcoaceticus-Acinetobacter baumannii Complex and 
Stenotrophomonas maltophilia Clinical Isolates: Results 
From the SENTRY Antimicrobial Surveillance Program 
(1997-2016). Open Forum Infect Dis. 2019;6(Suppl 1): 
S34-S46. doi: 10.1093/ofid/ofy293.

13.	Uruén C., Chopo-Escuin G., Tommassen J., Mainar-
Jaime R.C., Arenas J. Biofilms as Promoters of Bacterial 
Antibiotic Resistance and Tolerance. Antibiotics (Basel). 
2020;10(1):3. dоi: 10.3390/antibiotics10010003.

14.	Hathroubi S., Mekni M.A., Domenico P., Nguyen D.,  
Jacques M. Biofilms: Microbial shelters against an-
tibiotics. Microb Drug Resist. 2017;23(2):147-156.  
dоi: 10.1089/mdr.2016.0087.

15.	Hantes M.E., Papageorgiou F., Komnos G.A. 
Stenotrophomonas maltophilia peripros-
thetic joint infection after reverse total shoul-
der arthroplasty. IDCases. 2020;21:e00796.  
dоi: 10.1016/j.idcr.2020.e00796.

16.	Chesnutis E.J. 3rd, Ng A., Kruse D., Stone P.A. 
Stenotrophomonas maltophilia: A Rare Case 
of Osteomyelitis After an Open Distal Tibial 
Fracture. J Foot Ankle Surg. 2018; 57(5):1037-1041.  
dоi: 10.1053/j.jfas.2018.03.001. 

17.	 Anđelković M.V., Janković S.M., Kostić M.J.,  
Živković Zarić R.S., Opančina V.D., Živić M.Ž.  
et al. Antimicrobial treatment of Stenotrophomonas 
maltophilia invasive infections: systema
tic review. J Chemother. 2019;31:297-306.  
doi: 10.1080/1120009X.2019.1620405.

18.	Giles A., Foushee J., Lantz E., Gumina G. Sulfonamide 
allergies. Pharmacy (Basel). 2019;7(3):132.  
doi: 10.3390/pharmacy7030132.

19.	Nys C., Cherabuddi K., Venugopalan V., Klinker K.P.  
Clinical and Microbiologic Outcomes in Patients 
with Monomicrobial Stenotrophomonas malt-
ophilia Infections. Antimicrob Agents Chemother. 
2019;63(11):e00788-19. doi: 10.1128/AAC.00788-19.

 20.	Sarzynski S.H., Warner S., Sun J., Matsouaka R., Dekker J.P.,  
Babiker A. et al. Trimethoprim-Sulfamethoxazole 
Versus Levofloxacin for Stenotrophomonas maltophilia 
Infections: A Retrospective Comparative Effectiveness 
Study of Electronic Health Records from 154 US 
Hospitals. Open Forum Infect Dis. 2022;9(2):ofab644.  
doi: 10.1093/ofid/ofab644. 

21.	Landrum M.L., Conger N.G., Forgione M.A. 
Trimethoprim-sulfamethoxazole in the treatment of 
Stenotrophomonas maltophilia osteomyelitis. Clin Infect 
Dis. 2005;40(10):1551-1552. doi: 10.1086/429730.



E X P E R I e N C E  E XC H A N G E

Traumatology and orthopedics of Russia2023;29(1)94

22.	Sader H.S., Castanheira M., Mendes R.E., Flamm R.K. 
Frequency and antimicrobial susceptibility of Gram-
negative bacteria isolated from patients with pneumo-
nia hospitalized in ICUs of US medical centres (2015-
17). J Antimicrob Chemother. 2018;73(11):3053-3059.  
doi: 10.1093/jac/dky279.

23.	Bassetti M., Echols R., Matsunaga Y., Ariyasu M., Doi Y.,  
Ferrer R. et al. Efficacy and safety of cefiderocol or 
best available therapy for the treatment of serious 
infections caused by carbapenem-resistant Gram-
negative bacteria (CREDIBLE-CR): a randomised, 
open-label, multicentre, pathogen-focused, descrip-
tive, phase 3 trial. Lancet Infect Dis. 2021;21(2):226-240.  
doi: 10.1016/S1473-3099(20)30796-9.

24.	Hornsey M., Longshaw C., Phee L., Wareham D.W. 
In vitro activity of telavancin in combination with 
colistin versus Gram-negative bacterial pathogens. 
Antimicrob Agents Chemother. 2012;56(6):3080-3085. 
doi: 10.1128/AAC.05870-11.

25.	Betts J.W., Phee L.M., Woodford N., Wareham D.W. 
Activity of colistin in combination with tigecycline or ri-
fampicin against multidrug-resistant Stenotrophomonas 
maltophilia. Eur J Clin Microbiol Infect Dis. 2014;33(9): 
1565-1572. doi: 10.1007/s10096-014-2101-3.

26.	Correia C.R., Ferreira S.T., Nunes P. Stenotrophomonas 
maltophilia: rare cause of meningitis. Pediatr Int. 
2014;56(4):e21-22. doi: 10.1111/ped.12352.

27.	 Pérez P.N., Ramírez M.A., Fernández J.A.,  
De Guevara L.L. A patient presenting with chol-
angitis due to Stenotrophomonas maltophilia and 
Pseudomonas aeruginosa successfully treated with 
intrabiliary colistin. Infect Dis Rep. 2014;6(2):5147.  
doi: 10.4081/idr.2014.5147.

Authors’ information

Alina R. Kasimova — Cand. Sci. (Med.)
Address: 8, Akademika Baykova st., St. Petersburg, 195427, Russia
https://orcid.org/0000-0001-6284-7133
e-mail: kasi-alina@yandex.ru

Ekaterina M. Gordina — Cand. Sci. (Med.)
http://orcid.org/0000-0003-2326-7413
e-mail: emgordina@win.rniito.ru

Sergey S. Toropov
https://orcid.org/0000-0002-9451-1834
e-mail: doctoropovss@yandex.ru

Svetlana A. Bozhkova — Dr. Sci. (Med.)
http://orcid.org/0000-0002-2083-2424
e-mail: clinpharm-rniito@yandex.ru

 

mailto:emgordina@win.rniito.ru
mailto:clinpharm-rniito@yandex.ru

