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Abstract 

Stenotrophomonas maltophilia, a gram-negative nonfermenter, is ubiquitous in the environment 

and has the propensity to colonize devices and even the respiratory tract. The organism shows intrin-

sic resistance to multiple drugs commonly used in hospitals, like cephalosporins, carbapenems, and 

aminoglycosides, thus selecting this organism from endogenous patient flora. Here we conducted a 

retrospective study presented as a case series to share our experience in our setup. We encountered 

9 cases during 1 year, most sensitive to levofloxacin and minocycline. All the cases apart from two 

were discharged successfully following the appropriate regimen. The mean age of patients was 50 

years, and most patients had a history of long-standing diabetes. Most of the cases were admitted to 

ICU and were on ventilators. The organism commonly causes ventilator-associated pneumonia in 

our series. Our area lacks studies on this organism, which is rising in prevalence. Thus, further large-

scale studies are needed to ponder this infection's prevalence and increasing resistance of this organ-

ism to TMP/SMX (Cotrimoxazole), the drug of choice in this infection. 

Keywords: Stenotrophomonas maltophilia (SM), Ventilator-associated pneumonia, levofloxa-

cin.

INTRODUCTION 

Stenotrophomonas maltophilia (SM), 

previously called Xanthomonas maltophilia, 

is a gram-negative non-fermentative aerobic 

bacillus, ubiquitous in water, plants, and 

soil.(1). It has a high propensity to form bio-

films and thus can easily colonize various de-

vices and even respiratory tract. (2-3) Glob-

ally, S. maltophilia ranks third amongst the 

four most common pathogenic non-ferment-

ing Gram-negative bacilli and is the most 

common Gram-negative carbapenem-re-

sistant pathogen isolated from bloodstream in-

fections acquired both in the community and 

in the hospital setting in the USA. (4) 

As a low-virulence pathogen, SM primar-

ily causes opportunistic infections in patients 

with cystic fibrosis (CF), malignancies, or any 

immune-suppressed condition in hospitalized 

and community-acquired settings. (5-6) Infec-

tions caused by SM include endocarditis, bac-

teremia, skin, and soft tissue infections, VAP 

(Ventilator-associated pneumonia), and uri-

nary tract infections. (7) ICU (intensive care 

unit) admission, use of central venous cathe-

ters and other indwelling devices, mero-

penems, lengthy hospitalization, and malig-

nancy are a few risk factors for SM infections. 

(5-6) 

SM shows intrinsic resistance to many 

antibiotics like carbapenems, broad-spectrum 

penicillin, piperacillin-tazobactam, cefepime, 

and aminoglycosides. Thus, this organism is 

selected in a hospital setup where carbapenem 

and cephalosporins are the common antibiot-

ics administered to patients. Its unique sensi-

tivity profile makes the treatment challenging, 

thus having a mortality rate of up to 69%.(8) 

TMP/SMX (Cotrimoxazole) is the drug of 

choice for treating SM infections; resistance 

to this antibiotic is also being increasingly re-

ported in the literature.(9-10) Acquired re-

sistance in this strain by integrons, plasmids, 

and transposons has been noted recently.(11) 

Other treatment options are tetracyclines, 

fluoroquinolones, ceftazidime, and ticarcil-

lin/clavulanate. Often the non-fermenting 

Gram-negative organisms are misidentified or 

clubbed together as Pseudomonads, which 
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may prove lethal owing to the vast difference 

in their sensitivity pattern.   

Despite these bottlenecks, there is a pau-

city of literature from our country showing 

this organism's epidemiology, risk factors, 

and sensitivity pattern. The present work 

looks into a series of patients, over one year, 

from whom SM was isolated in our tertiary 

care teaching hospital in Eastern India. 

METHODS  

This is a retrospective study conducted 

over 1 year from March 2021 to March 2022 

when at our institute, a premier tertiary care 

1200-bed teaching hospital catering to a lower 

and middle economic population in Eastern 

India. We received 9 cases that grew SM on 

culture during the above time frame. All the 

samples were collected aseptically in the re-

spective wards and ICUs by trained nurses as 

per standard protocol and, on receipt in the 

lab, were cultured on blood and Macconkey 

agar plates with a backup broth. All respira-

tory samples (sputum, tracheal aspirates, 

bronchoalveolar lavage, etc.) were put for 

semi-quantitative cultures and reported only 

when appropriate colony counts were ob-

tained (Tracheal aspirates ≥105 colonies form-

ing unit (CFU) /ml, broncho alveolar lavage ≥ 

104 colony forming unit(CFU) /ml). (12) 

Blood culture was done by Bac T Alert, Ver-

sion B.50, Biomerieux, North Carolina, USA. 

The colonies thus obtained were further iden-

tified by Vitek 2 GN card (version 8.01, Bio-

Mérieux, Inc. Durham, USA). Antimicrobial 

susceptibility testing for minocycline (30µg) 

was performed by the Kirby-Bauer disc diffu-

sion method, while other antibiotics were 

tested by Vitek 2 (BioMe'rieux) AST cards. 

The zone diameter and MIC were interpreted 

based on the CLSI (clinical and laboratory 

standards institute) (13) criteria for SM. Using 

both methods, the sensitivity patterns of the 

isolates were determined for 3 antibiotics- 

TMP/SMX, levofloxacin, and minocycline. 

All the laboratory parameters were collected 

from bacteriology laboratory records. Pa-

tient's clinical data, including sex, age, diag-

nosis at admission, devices like central venous 

catheter and ventilator, and the outcome of in-

fection, were recorded from case sheets ob-

tained from the Medical records section. A 

summary of all the cases is listed in Table 1. 

RESULTS 

Table (1): Summary of patients with Stenotrophomonas maltophilia infections. 

Case Age Sex 
Diagno-

sis 

Under-

lying ill-

ness 

Length 

of stay 

(in 

days) 

Previous an-

tibiotic his-

tory 

(After admis-

sion to the 

hospital) 

Treatment 

The 

out-

come of 

the cur-

rent ad-

mission 

1 58 F Pure mo-

tor dis-

ease 

Diabetes 

mellitus, 

Hypo-

thyroid-

ism, hy-

perten-

sion, on 

steroid 

and 

IVIG, 

Pro-

longed 

hospital-

ization 

17 Meropenem Levofloxa-

cin 

Dis-

charged 
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Case Age Sex 
Diagno-

sis 

Under-

lying ill-

ness 

Length 

of stay 

(in 

days) 

Previous an-

tibiotic his-

tory 

(After admis-

sion to the 

hospital) 

Treatment 

The 

out-

come of 

the cur-

rent ad-

mission 

2 45 M TB Men-

ingitis 

Nil 8 Ceftriaxone, 

Doxycycline, 

Vancomycin, 

Ampicillin 

Levofloxa-

cin, 

Ceftazidim

e 

Left 

against 

medical 

advice 

3 52 M Intra cra-

nial hem-

orrhage 

with in-

tra-

ventricu-

lar exten-

sion 

Diabetes 

mellitus,  

hyper-

tension 

1 Cefopera-

zone, Metro-

nidazole 

Piperacillin- 

tazobactam 

Levofloxa-

cin 

Minocy-

cline 

Dis-

charged 

4 61 M Necrotis-

ing Fasci-

tis 

Nil NA Piperacillin 

tazobactam 

Amikacin 

Metronida-

zole 

Cotrimoxa-

zole 

Dis-

charged 

5 34 M Post-open 

cholecys-

tectomy 

bile leak 

Nil 2 Piperacillin 

tazobactam 

Clarithromy-

cin 

Imipenem ci-

lastatin 

Levofloxa-

cin, 

Ceftazidim

e 

Dis-

charged 

6 8 M Diffuse 

Axonal 

Injury 

Nil 15 Cefuroxime 

clavulanate 

 

Levofloxa-

cin 

Dis-

charged 

7 72 M Com-

pound 

Fracture 

little toe 

Diabetes 

mellitus  

1 Ceftriaxone 

Metronida-

zole 

Amikacin 

Levofloxa-

cin 

Dis-

charge 

8 65 M Subdural 

hemor-

rhage 

Diabetes 

mellitus 

12 Ceftriaxone, 

Piperacillin 

tazobactam 

Meropenem 

Levofloxa-

cin 

Ceftazidim

e 

Left 

against 

medical 

advice 

9 63 M Pneumo-

thorax, 

COPD 

Diabetes 

mellitus, 

12 Cefopera-

zone- 

Levofloxa-

cin 

Dis-

charged 
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Case Age Sex 
Diagno-

sis 

Under-

lying ill-

ness 

Length 

of stay 

(in 

days) 

Previous an-

tibiotic his-

tory 

(After admis-

sion to the 

hospital) 

Treatment 

The 

out-

come of 

the cur-

rent ad-

mission 

post 

COVID 

hyper-

tension 

Sulbactam 

Clarithromy-

cin 

Case 1: A 58 yr old female was admitted 

to our hospital preliminarily needing ICU 

care. She was diagnosed with pure motor syn-

drome from her previous hospitalization and 

was given steroids and IVIG (Intravenous im-

munoglobulin) for the primary diagnosis. She 

had a history of Type 2 diabetes mellitus, hy-

pertension, and Hypothyroidism on treatment. 

During her ICU stay in our hospital, she was 

catheterized and put on a tracheostomy and 

central venous catheter. Her ICU stay was un-

eventful till 18 days, after which she devel-

oped a fever spike. There were no other signs 

suggesting device-related infections. Lab 

evaluation revealed high CRP (C-reactive pro-

tein) with neutrophilic leukocytosis. Blood 

culture was sent from the peripheral and cen-

tral lines before administering the mero-

penem. Both the cultures grew SM with dif-

ferential time to positivity, suggesting CRBSI 

(Central line-related bloodstream infection). 

The patient was put on levofloxacin, and the 

central line was changed after receiving the 

culture results, which resulted in an unevent-

ful recovery. The patient was discharged after 

her primary symptoms improved for future 

home-based care. 

Case 2: A 45 yr old male was admitted to 

the ward with a fever of low grade, vomiting, 

and signs of meningeal irritation. The patient 

was diagnosed with a case of Tubercular men-

ingitis following suggestive CSF examination 

and was put on anti-tubercular treatment. The 

consciousness worsened further, and the pa-

tient was transferred to ICU, where he was put 

on ventilator support. On day 4 of the ICU 

stay, the patient had purulent tracheal secre-

tions, with the return of fever and neutrophilic 

leukocytosis. The culture of this tracheal aspi-

rate showed SM with a colony count of > 105 

CFU/ml. The patient was put on levofloxacin 

and ceftazidime, following which he showed 

clinical improvement. He was discharged 

against medical advice 6 days after the epi-

sode.  

Case 3 : A 52-year male patient presented 

to the emergency department from an outside 

hospital with a diagnosis of intraventricular 

hemorrhage. On examination, he was uncon-

scious with prior intubation. He was a known 

case of type 2 diabetes mellitus and hyperten-

sion. The tracheal aspirate was sent on Day 1 

of ICU admission after noting a purulent dis-

charge and increasing oxygen requirement, 

which revealed this organism in colony count 

of > 105 CFU/ml. His infective episode was 

reduced with levofloxacin and minocycline. 

The patient was treated for his primary illness 

and discharged subsequently. 

Case 4: A 61-year male patient was ad-

mitted with a complaint of a wound with pro-

gressively increasing pain in the left hand for 

12 days. On examination, the wound was 10 

cm x 6 cm in dimension with minimal ery-

thema around it. There has been a fever for 5 

days. There was a history of rat bites at the 

site, leading to progressive ulceration and pain 

for which he had been treated in a local hospi-

tal. Pus from the lesion was sent for culture, 

which revealed SM. On receiving the sensitiv-

ity report, the patient was started on piperacil-

lin, tazobactam, and amikacin and changed to 

cotrimoxazole. The patient was discharged 6 

days of hospitalization with oral antibiotics. 

Case 5: A 34-year-old male was admitted 

to ICU with a bile leak following an open 

cholecystectomy at an outside hospital. 4 days 

prior to this episode. The patient had signs of 

sepsis with fever, low blood pressure, and se-

vere respiratory distress. Both discharging 

bile and blood were sent for culture, which 
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yielded SM. The patient was treated with 

levofloxacin and ceftazidime. ERCP (Endo-

scopic retrograde cholangiopancreatography) 

guided the repair of the leak following the pa-

tient's stabilization. The patient was dis-

charged subsequently. 

Case 6: A 8-year-old child was received 

in the pediatric outpatient department as a fol-

low-up case for tracheostomy tube removal. 

He was admitted to our hospital for diffuse ax-

onal injury and was discharged with cefurox-

ime-clavulanate after a long ICU stay. On ex-

amination, there were purulent tracheal secre-

tions and mild fever for one day, and a blood 

workup showed neutrophilic leukocytosis. 

The culture of the tracheal secretions showed 

SM in significant colony count. The patient 

was started on levofloxacin and subsequently 

discharged for home-based care. 

 Case 7: A 72 yr old, known diabetic male 

patient presented to the emergency with a 

compound fracture of the proximal phalanx of 

the right little toe. The wound site was 

cleaned, and a swab was sent for culture and 

sensitivity from the base of the ulcer following 

debridement. The culture revealed SM, which 

was successfully treated with levofloxacin. 

The follow-up swab did not grow this organ-

ism. The appropriate surgical management of 

the patient was done for the primary cause. 

Case 8: A 65-year-old male patient was 

admitted to the neurosurgery ICU with 

nausea, vomiting, and mental confusion. The 

patient was diagnosed with a subdural hemor-

rhage after a CT scan and was admitted to ICU 

for evacuation of it by burr hole and general 

management. He had a prior history of diabe-

tes mellitus. During the ICU stay, he was in-

tubated and put on a central line and foley 

catheter. On 12, the day of his stay, he devel-

oped fever and leukocytosis with patchy infil-

trates on chest X-Ray. The purulent endotra-

cheal aspirate was sent for culture, which re-

vealed this organism. The patient was success-

fully treated with levofloxacin and 

ceftazidime. 

Case 9: A 63-year-old male patient was 

admitted to the ICU with a history of shortness 

of breath for 3 days. He had a history of dia-

betes mellitus, hypertension, and Chronic Ob-

structive Pulmonary Disease with emphysem-

atous bullae with post-Corona virus disease 

(COVID-19) status. He was clinically diag-

nosed with a case of pneumothorax, and the 

patient was managed with intercostal tube 

drainage followed by intubation. After 1 day 

of weaning from the ventilator, the patient de-

veloped a cough with expectoration, after 

which sputum was sent for culture. The cul-

ture revealed SM, and the patient was treated 

with levofloxacin and clinically improved 

with reduced symptoms. The patient was dis-

charged on 3rd day of starting treatment for 

home-based care with a piece of advice for 

bullectomy as soon as possible.  

Table (2): Sensitivity pattern of S.maltophilia isolated. 

Case 

Levofloxacin 

Interpretation (MIC 

in µg/mL) 

Cotrimoxazole 

Interpretation (MIC in 

µg/mL) 

Minocycline 

Interpretation (MIC 

in µg/mL) 

1 S (1) S (≤20) S 

2 S (≤2) R (160) S 

3 I (4) R (≥320) S 

4 S (1) S (≤20) S 

5 S (1) S (≤20) S 

6 S (≤2) S (≤20) S 

7 S (≤2) S (≤20) S 

8 S (1) S (≤20) S 

9 S (1) S (≤20) S 

 

DISCUSSION 
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In the present series, 8 of 9 (88.9 %) pa-

tients were males. The mean age of the pa-

tients was 51± 20 yrs, and the median of 58 

years. Most patients (6/9; 66.7%) were from 

ICU, with only 2 from wards and 1 from OPD. 

The most common sample (5/9; 55.6%) from 

which this organism was isolated was a respir-

atory sample (tracheal aspirate) followed by 

pus and blood. The mean duration of stay in 

the hospital before isolation of this organism 

was 5.9 ± 6.5 days. Of the patients 6/9, 66.7% 

were on central venous catheters, and the same 

percentage were on ventilators prior to the ep-

isode of infection with SM. In most cases (8/9; 

88.9 %), the infections were hospital-acquired 

as these developed as a separate entity from 

their primary diagnosis after 48 hours of hos-

pital stay. The most common underlying ill-

nesses were type 2 diabetes mellitus (5/9; 

55.6%) and hypertension (3/9; 33.3%). No 

other cause of immunosuppression was noted 

in our series. The most common prior antibi-

otics given to the patients during the hospital 

stay were broad-spectrum cephalosporins 

(6/9; 66.7%) and piperacillin-tazobactam (4/9; 

44.4%). Apart from two cases that were left 

against medical advice, other patients (77.8%) 

were discharged after successful infection 

treatment.  

SM is an organism with low virulence 

generally associated with nosocomial disease. 

This infection is generally seen among pa-

tients in the intensive care unit (82.4%).(14) 

In our series, also similar finding was ob-

served. Pneumonia, followed by bacteremia, 

is the common infection caused by SM.SM-

VAP is generally considered in patients with 

immunosuppression or those undergoing in-

vasive procedures and long-term hospitaliza-

tion.(2-3,15) In our case, pneumonia in an ar-

tificial ventilated setting was the most com-

mon infection. As Stenotrophomonas colo-

nizes the respiratory tract, diagnosis of VAP 

requires clinical and bacteriological ap-

proaches.(15) In our series, cases had clinical 

signs of infection, thus, were probably true 

pathogens rather than colonizers.  

Besides bacteremia and pneumonia, SM 

infects the biliary tract, endocardium, urinary 

tract, meninges, eye, and bones, as docu-

mented in many case reports.(5) In our study, 

we also had two cases with SM from pus and 

one isolated from bile. Severe community-ac-

quired skin infections due to S. maltophilia 

have also been reported in both immunocom-

petent and immunocompromised patients.(16) 

One of our cases had a history of rat bite, 

which led to necrotizing fasciitis like the clin-

ical picture caused by this organism. This is a 

rare clinical picture that is not nosocomially 

acquired. There are reports of SM from vari-

ous pet animals, birds, marine animals, and in-

sects, both as commensal flora and patho-

gen.(5,17) of new But it has never been recov-

ered from animal bites which is a point for fur-

ther research. 

Unlike other studies, bacteremia was rare 

in our series. Stenotrophomonas bacteremia is 

generally polymicrobial, as seen in other stud-

ies.(18) A single case of bacteremia encoun-

tered in our series was monomicrobial.   

Aged patients of ≥60 and male sex were 

more susceptible to SM infection as per previ-

ous studies.(19) In the present case series, the 

age of the patients was relatively less, with a 

mean age of 50 years, while we had a male 

predominance (88.9%). A study from south 

India (14) also had a similar mean age of pa-

tients (48.6 years). In addition, the literature 

has reported prolonged ICU stay, immunosup-

pression, mechanical ventilation, neutropenia, 

and malignancy as important risk factors in 

SM infections.(20-22) In our series ICU stay, 

mechanical ventilation, and diabetes mellitus 

were the major associated factors that may 

have contributed to immunosuppression. We 

did not find any other factors like organ trans-

plants, malignancy, steroid use, etc., in our 

study. 

SM-VAP (Ventilator-associated pneu-

monia by Stenotrophomonas maltophilia ) is 

associated with long exposure to broad-spec-

trum antibiotics like piperacillin-tazobactam 

and ciprofloxacin within the week before di-

agnosis.(2) Similarly, we had a high incidence 

of piperacillin-tazobactam and cephalosporins 

administration. Carbapenem administration in 

our series was much lower (2/9; 22.2%) than 

in other studies (14), where carbapenem expo-

sure within the previous month was as high as 

66%. As this organism is resistant to cephalo-

sporin and carbapenem, their use helps select 

SM as the dominant flora. SM infection is 
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believed to be of endogenous origin and rarely 

spreads interpersonally in a ward.(5) 

While performing susceptibility patterns 

there, are few points should be kept in mind: 

a) Common antibiotics which are empirically 

given are ineffective against SM b) Suscepti-

bility testing of SM isolates is susceptible to 

changes in incubation temperature, culture 

media, and technique c) Automated systems 

like Vitek 2 provide sensitivity to a very few 

antibiotics often needing manual sensitivity 

testing in places where resistance is an issue. 

In our series, susceptibility to minocycline is 

high, as in other studies.(6) As per a recent 

study from south India,(14) Stenotrophomo-

nas isolates were more susceptible to 

levofloxacin and minocycline, 96.4% and 

97.2% of cases, respectively, while cotrimox-

azole was sensitive in 93% cases only. Our pa-

tients also had similar findings. Many chro-

mosomal and plasmid-mediated genes like 

sul1, sul2, and dfrA, which contribute to re-

sistance to TMP/SMX, are observed. These 

genes are often associated with resistance to 

other antibiotics like aminoglycosides and 

chloramphenicol.(23-24) Multidrug resistance 

to minocycline, trimethoprim/ sulfamethoxa-

zole, and ceftazidime will gradually reduce 

the drugs available in the armamentarium.(25) 

This infection generally carries a high 

mortality rate (46.2%).(14) Risk factors for 

mortality in SM infections are ICU stay, me-

chanical ventilation, malignancy, central ve-

nous catheter use, failure to remove a central 

line, lack of effective antibiotic treatment, hy-

potension, thrombocytopenia, neutropenia, 

and infection along with enterococci. 

(20,6,23-24) Mortality risk factors reported 

for S. maltophilia ventilator-associated pneu-

monia include age and chronic heart failure 

(25), favorable factors in our series amounting 

to lower mortality. In our study, most patients 

were administered levofloxacin rather than 

TMP/SMX, probably contributing to reduced 

mortality. Fluoroquinolone treatment in SM 

pneumonia is associated with higher survival 

rates than TMP/SMX treatment, as per a study 

by Ko et al.(26) Quinolone resistance is also a 

risk factor for higher mortality. TMP/SMX re-

sistance in SM is also being increasingly re-

ported.(9-10) A cystic fibrosis patient was 

treated successfully for SM by continuous 

infusions of both ceftazidime/avibactam and 

aztreonam in a study by Cowart et al.(27) 

However decrease in the susceptibility of SM 

to ceftazidime has been demonstrated.(28) 

Minocycline, doxycycline, and tigecycline 

have shown good potency against SM, but 

clinical data, particularly from our country, is 

lacking.(29). 

CONCLUSION 

SM commonly causes nosocomial infec-

tion, particularly causing VAP in intensive 

care patients, as shown in our work. The mean 

duration of hospitalization and carbapenem 

exposure was much less in the present study 

than in previous ones. Levofloxacin, rather 

than TMP/ SMZ, can improve the outcome of 

patients with these infections. There is a need 

for further work to establish this antibiotic's 

efficacy in clinical cases and use a combina-

tion regimen in case of resistance to available 

drugs. 
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