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Stenotrophomonas maltophilia: Threat of a
Multidrug Resistant Infection in Hosts with
Co-morbidities- A Case Series
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ABSTRACT

Stenotrophomonas maltophilia (S.maltophilia) was first identified in the year 1943. Since the discovery, the organism has been classified
into multiple genus. Finally, Stenotrophomonas genus was created in 1993 and has steadily been growing in prevalence since then.
S.maltophilia is an organism of low virulence but owing to its inherent resistance to commonly used antibiotics and some peculiar
resistance mechanism, the organism is poising challenge as a nosocomial infection, hence high index of suspicion is essential in part of
physicians for early intervention and better prognosis. Five cases (35 years old male, 18 years old female, 55 years old female,82 years
old male and 60 years old male patients) of S. maltophilia infection, diagnosed by various diagnostic modalities like chest x-ray and
relevant blood investigations, in hosts with co-morbidities (like diabetes, hypertension, sickle cell disease, psychiatric illness etc.) are
presented here along with a brief review. The patients were treated by antibiotic therapy according to culture sensitivity report and were
discharged at time range of 10-21 days of hospitalisation after improvement of clinical condition and laboratory reports of the patients.
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INTRODUCTION

S.maltophilia was first identified from the pleural effusion fluid in the
year 1943 and was named Bacterium booker [1]. It was ultimately
classified as Stenotrophomonas in the year 1993 as proposed by
Palleroni and Bradbury [1,2]. The prevalence of the infection due to
Stenotrophomonas has increased steadily in the general population
as well as in critical care set-up as evident by recent studies [2].
The prevalence of infection due to S.maltophilia in the general
population was 0.8-1.4% from 1997 through 2003, which has
increased to 1.3-1.68% during the period 2007-2012 [3]. Similarly,
the prevalence of infection in Intensive Care Unit (ICU) setup was
1.6% from 1997-1998 which has increased to 2.6% in 2011 [3].
According to a review on S.maltophilia infection in bloodstream, it
was found out that the mortality in case of pneumonia ranged from
23-77% while a blood stream infection caused fatality starting at
21% ranging up to 62% [4]. Recently, the World Health Organisation
(WHO) has specified S.maltophilia as a great public health concern
in nosocomial settings from a resistance point of view [5]. Here, five
cases of S.maltophilia infection in host with co-morbidities and a
brief overview of the same is described.

CASE SERIES

Case 1

A 35-year-old, chronic alcoholic male patient, presented with fever,
cough with expectoration for three days and chest pain for a day.
The patient was admitted to the critical care ward and was put
on mechanical ventilation, ionotropic support and was started on
empirical antibiotics (piperacillin tazobactam and linezolid).

On first day of investigation, there was neutrophilic leucocytosis
(13250/mcl, 85% neutrophils), raised liver enzymes (Serum Glutamic-
oxaloacetic Transaminase (SGOT) -227, Serum Glutamic Pyruvic
Transaminase (SGPT) -132, Gamma-glutamyl Transferase (GGT)
-457, Alkaline Phosphatase (ALP)-153), raised serum procalcitonin
(10.8ng/mL) with the rest of the biochemical parameters (renal function
tests, coagulation profile, electrolyte) within normal limits. Right lower
lobe consolidation with pleural effusion was evident in Computed
Tomography (CT) scan of the thorax [Table/Fig-1] and Endotracheal
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Tube (ET-tube) aspirate culture showed growth of S.maltophilia.
Empirical antibiotics were changed to high dose Trimethoprim-
Sulfamethoxazole (TMP-SMX) (TMP equivalent dose of 15 mg TMP/
kg/day i.v. divided g8hr) according to the culture sensitivity report
and was continued for two weeks. He was discharged on tenth day
of his hospitalisation as his condition improved [Table/Fig-2].

- —
[Table/Fig-1]: High Resolution Computed Tomography (HRCT)- thorax showing
consolidation of right lower lobe with effusion.

Parameters Day 1 Day 3 Day 7
TLC (Neutrophil) 13250 (85%) 12311 (82%) | 7800 (71%)
Serum procalcitonin (ng/dL) 10.8 9.2 2.8
SGOT/SGPT (U/L) 227/132 139/38 70/35
ALP/GGT (U/L) 153/457 115/286 105/257
Serum bilirubin (mg/dL) 5.3 4.1 1.2
Serum direct bilirubin (mg/dL) 4.2 2.9 0.9
Serum Urea/Creatine (mg/dL) 45/0.8 32/0.5 20/0.4

[Table/Fig-2]: Case 1 Laboratory reports.

TLC: Total leucocyte count; SGOT: Serum glutamic-oxaloacetic transaminase; SGPT: Serum
glutamic pyruvic transaminase; ALP: Alkaline phosphatase; GGT: Gamma-glutamy! transferase

Case 2
An 18-year-old female patient, who was a known case of sickle
cell disease, presented with complaints of fever, cough with
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expectoration for five days and seizures for one day. She was
diagnosed with posterior reversible encephalopathy syndrome
with bilateral pneumonia. She was managed in emergency
ward with mechanical ventilation, inotrope support and empirical
antibiotics (piperacilin-tazobactam and clarithromycin). Subsequently,
investigations revealed neutrophilic leucocytosis (15050/mcl, 89%
neutrophils), raised serum procalcitonin level (19.8 ng/mL). Chest
x-ray showed a homogenous opacity over right lower zone and
ET aspirate culture revealed growth of S.maltophilia. Antibiotic was
changed to TMP-SMX (TMP equivalent dose of 15 mg TMP/kg/day
IV divided g8hr) as per culture sensitivity report. The clinical condition
started improving after seven days of starting TMP and after two
weeks of treatment she was discharged in a stable clinical condition
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94% neutrophil) with raised serum procalcitonin (9.7 ng/mL), serum
urea (72 mg/dL) and creatinine (1.6 mg/dL). X-ray chest showed a
homogenous opacity over right middle zone and the endotracheal
tube aspirate revealed growth of S.maltophilia. He was managed with
high dose TMP-SMX (TMP equivalent dose of 15 mg TMP/kg/day IV
divided g8hr) as per the culture sensitivity report along with regular
insulin, mechanical ventilation and vasopressors. His clinical condition
started improving after two weeks of management in critical care unit
and after three weeks of treatment, he was discharged [Table/Fig-5].

[Table/Fig-3]. She did well in her last follow-up and thereafter.

Parameters Day 1 Day 7 Day 14
TLC (Neutrophil) (cumm) 21780 (94%) 13311 (88%) 9250 (79%)
Serum procalcitonin (ng/dL) 9.1 6.7 0.1
Serum bilirubin (mg/dL) 1.4 0.6 0.6
Serum direct bilirubin (mg/dL) 0.9 0.4 0.2
Serum Urea/Creatinine (mg/dL) 72/1.6 47/0.7 34/0.5

[Table/Fig-5]: Case 4 laboratory reports.

Case 5

A 60-year-old diabetic and hypertensive male patient, presented

Parameters Day 1 Day 3 Day 7
TLC (Neutrophil) (cumm) 15050 (89%) 12311 (82%) 7509 (66%)
Serum procalcitonin (ng/dL) 19.8 13.2 0.9
Serum bilirubin (mg/dL) 0.8 1.2 0.7
Serum direct bilirubin (mg/dL) 0.2 0.7 0.1

S. Urea/Creatinine (mg/dL) 105/1.01 83/0.9 38/0.6

[Table/Fig-3]: Case 2 Laboratory reports.

Case 3

A 55-year-old female patient, with known psychiatric illness presented
with fever, altered sensorium for five days and multiple erythematous
skin rashes involving the whole body [Table/Fig-4] as well as oral cavity
for three days. There was no history of any new drug intake in the
recent past. She was managed conservatively and all samples were
sent for investigation. Subsequently, culture of aspirated pus from
the skin lesion revealed S.maltophilia which was sensitive to TMP-
SMX. The patient was treated with TMP-SMX for two weeks and
was discharged.

[Table/Fig-4]: Skin rash on both lower limbs.

Case 4

An 82-year-old male patient, with a history of diabetes mellitus, not
on regular treatment, attended emergency ward with complaints of
fever, cough with expectoration for eight days and vomiting for five
days. He had a history of hospitalisation 20 days back. The patient
was managed in the critical care unit with mechanical ventilation,
inotropic support, regular insulin and empirical antibiotics (meropenem
and teicoplanin). Investigation revealed, raised HbA1c (Glycated
Haemoglobin) (9.1%) and neutrophilic leucocytosis (21,780/mcl,

with fever, cough with expectoration for six days, and shortness
of breath for three days. He was managed in the emergency
ward with mechanical ventilation, vasopressor support and empirical
antibiotics (meropenem and teicoplanin). The patient had neutrophilic
leucocytosis and high HbA1c (7.8%). Bilateral non homogenous
opacities were seen on chest X-ray [Table/Fig-6] and the endotracheal
tube aspirate culture showed growth of S.maltophilia. As per the
sensitivity report, empirical antibiotics were stopped and high dose
of TMP-SMX (TMP equivalent dose of 15 mg TMP/kg/day IV divided
q8hr) was started. After two weeks of management in critical care
unit, his clinical condition started improving and one week later he
was discharged with an advice for regular follow-up and is doing
well [Table/Fig-7].

[Table/Fig-6]: Chest X-ray showing non homogenous opacities involving both side
lung field.

Parameters Day 1 Day 7 Day 14
TLC (Neutrophil) (cumm) 12340 (91%) | 11201 (89%) | 7745 (77%)
Serum procalcitonin (ng/dL) 71 4.6 0.25
Serum bilirubin (mg/dL) 0.32 0.39 0.74
Serum direct bilirubin (mg/dL) 0.21 0.24 0.16
Serum Urea/Creatinine (mg/dL) 22/0.51 42/0.32 29/0.46

[Table/Fig-7]: Case 5 laboratory reports.
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DISCUSSION

S.maltophilia is the only member of the Stenotrophomonas genus
known to cause infection in humans [2]. The organism is a motile,
aerobic, gram-negative, glucose non fermentative bacillus and can
be found in extreme of terrains (hospital as well as community) [3,6].
It has been sequestered from a variety of water bodies, soil samples,
and plant biospheres [7]. The virulence factors of S.maltophilia have
been primarily segregated into extracellular and cell-associated
factors. The extracellular factors have chiefly been comprised of
extracellular enzymes namely proteases, cytotoxins, siderophores.
The cell-associated factors mainly are lipopolysaccharide, fimbriae,
non pilus adhesin and flagella [8]. The biofilm is a peculiar property
of the bacteria, which basically is a cell-associated factor for anti-
microbial resistance. Biofilm is formation of a coating on inanimate
as well as tissue surfaces, which is an aggregate of bacterial
cells that are implanted in an extracellular matrix consisting of
polysaccharides and proteins. This mechanism facilitates resistance
to different antimicrobial and antiseptic. A newer method to identify
the pathogen is Matrix-Assisted Laser Desorption lonization-Time
Of Flight Mass Spectrometry (MALDI-TOF MS), can also segregate
biofilm producing organism from others [9,10].

S.maltophilia is generally considered as an organism of low virulence,
thus has been identified as an opportunistic pathogen [1,3]. The
various predisposing factors for infection are, hosts with haematologic
malignancy, cystic fibrosis, prior antibiotic use, diabetes mellitus,
immunodeficient patients, individuals admitted to Intensive Care Unit
(ICV), patients on mechanical ventilation and presence of indwelling
catheters [11].

The most common co-morbidity reported in this case-series was
diabetes mellitus which was present in three out of five cases while
sickle cell disease, hypertension was present in two cases and
one patient was a chronic alcoholic. Four out of five cases were on
mechanical ventilation and one patient had prior history of hospital
admission (20 days back) in an ICU set-up. These data show a
similar pattern as discussed in other case reports and literature [12-23].

Ebara H et al.,, in their case series of 44 cases, have described
the common predisposing factor for the S.maltophilia infection
was intubation (54.5%), intensive care unit admission (52.3%),
haematological malignancy (29.5%), solid organ malignancy (22.7%).
The most common site of bacteraemia was central venous line
(36.4%). History of Carbapenem and anti-methicillin-resistant
Staphylococcus aureus (MRSA) drug exposure was present in
63.6% and 47.7and cases, respectively [15].

A previous study found that the most common presentation
of S.maltophilia infection is pneumonia (55.8%), followed by
bloodstream infection (33.8%) [12]. Osteomyelitis, septic arthritis,
skin, and soft tissue infections, meningitis, endocarditis are less
common manifestation [2,5]. Out of the five cases discussed in
this article, four had pneumonia, one had skin and subcutaneous
infection and two patients had bilateral lung involvement. As
described in literature the most common presentation is pneumonia
and a similar picture can be seen in this series also [12-23].

In few cases series endocarditis and pericarditis have also been
reported where the patient had either haematological malignancy
or were under renal replacement therapy [17,18]. Few cases
of rare presentation like spondylodiscitis, cervical osteomyelitis
and keratitis were also reported. All the patients had undergone
surgical procedures for contaminated wounds [20,21]. Another rare
presentation of S.maltophilia keratitis (in bandage contact lenses
users) has also been reported [22].

The pathogen grows well in commonly used media like blood
agar as well as in commercially used systems (Vitek AutoMicrobic,
Biolog, etc.,) [2]. S.maltophilia is inherently resistant to regularly used
antibiotics like B-lactams, carbapenems, macrolides, aminoglycosides,
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and cephalosporins [11,24]. Most consistent finding in all the cases
was neutrophilic leucocytosis along with raised serum procalcitonin
levels which is a common finding of infective pathology. Raised
hepatic enzymes were seen in only one case. Culture sensitivity
report revealed the pathogen which was sensitive to TMP-SMX and
quinolones (Levofloxacin) while resistant to the carbapenems and
third generation cephalosporines which support the earlier literature
description [24,25].

The first-line treatment is primarily comprised of high dose TMP-
SMX (TMP equivalent dose of 15mg TMP/kg/day IV divided g6-8hr)
[11,25]. The second line treatments are Fluoroquinolones, Ticarcillin
with clavulanate, Minocycline, etc., [24,25]. Some of the proposed
combination therapies are TMP-SMX with any of the second line
agent or Ceftazidime [24].

CONCLUSION(S)

As S.maltophilia possesses challenges in the management due to its
inherent ability to develop resistance to commonly used antibiotics,
there is a need for a high index of suspicion and early initiation of an
appropriate antibiotic for a better outcome. However, more studies are
needed to ascertain more effective and diverse management options.

REFERENCES

[1] Singhal L, Kaur P, Gautam V. Stenotrophomonas maltophilia: From trivial to
grievous. Indian J Med Microbiol. 2017;35(4):469-79.

[2] Brooke JS. Stenotrophomonas maltophilia: An emerging global opportunistic
pathogen. Clin Microbiol Rev. 2012;25(1):02-41.

[3] Chang YT, Lin CY, Chen YH, Hsueh PR. Update on infections caused
by Stenotrophomonas maltophilia with particular attention to resistance
mechanisms and therapeutic options. Front Microbiol. 2015;6:893. Doi: 10.3389/
fmicb.2015.00893. eCollection 2015.

[4] Garazi M, Singer C, Tai J, Ginocchio CC. Bloodstream infections caused
by Stenotrophomonas maltophilia: A seven-year review. J Hosp Infect.
2012;81(2):114-18.

[5] WHO; Prevention of hospital-acquired infections; A practical guide; 2" edition;
WHO/CDS/CSR/EPH/2002.12; https://www.who.int/csr/resources/publications/
whocdscsreph200212.pdf

[6] Corlouer C, Lamy B, Desroches M, Desroches M, Ramos-Vivas J, Mehiri-
Zghal E, et al. Stenotrophomonas maltophilia healthcare-associated infections:
identification of two main pathogenic genetic backgrounds. J Hosp Infect.
2017;96(2):183-88.

[7] Trifonova A, Strateva T. Stenotrophomonas maltophilia- a low-grade pathogen
with numerous virulence factors. Infect Dis (Lond). 2019;51(3):168-78.

[8] Looney WJ, Narita M, Muihlemann K. Stenotrophomonas maltophilia: An
emerging opportunist human pathogen. Lancet Infect Dis. 2009;9(5):312-23.

[9] Montoya-Hinojosa E, Bocanegra-lbarias P, Garza-Gonzalez E, Alonso-Ambriz
OM, Salazar-Mata GA, Villarreal-Trevifio L, et al. Discrimination of biofim-
producing Stenotrophomonas maltophilia clinical strains by matrix-assisted laser
desorption ionization-time of flight. PLoS One. 2020;15(12):e0244751.

[10] Gil-Gil T, Martinez JL, Blanco P. Mechanisms of antimicrobial resistance in
Stenotrophomonas maltophilia: A review of current knowledge. Expert Rev Anti
Infect Ther. 2020;18(4):335-47.

[11] Andelkovié MV, Jankovi¢ SM, Kosti¢ MJ, Zivkovié Zari¢ RS, Opanéina VD, Zivi¢
MZ, et al. Antimicrobial treatment of Stenotrophomonas maltophilia invasive
infections: Systematic review. J Chemother. 2019;31(6):297-306.

[12] Ibn Saied W, Merceron S, Schwebel C, Le Monnier A, Oziel J, Garrouste-Orgeas
M, et al. Ventilator-associated pneumonia due to Stenotrophomonas maltophilia:
Risk factors and outcome. J Infect. 2020;80(3):279-85.

[18] Farrar JE, Garner KM, Swanson JM, Magnotti LJ, Croce MA, Wood GC.
Tigecycline to treat Stenotrophomonas maltophilia ventilator-associated
pneumonia in a trauma intensive care unit as a result of a drug shortage: A case
series. J Clin Pharm Ther. 2020;45(4):836-39.

[14] Andrei S, Ghiaur A, Brezeanu L, Martac C, Nicolau A, Coriu D, et al. Successful
treatment of pulmonary haemorrhage and acute respiratory distress syndrome
caused by fulminant Stenotrophomonas maltophilia respiratory infection in
a patient with acute lymphoblastic leukaemia- case report. BMC Infect Dis.
2020;20(1):658.

[15] Ebara H, Hagiya H, Haruki Y, Kondo E, Otsuka F. Clinical characteristics of
Stenotrophomonas maltophilia bacteremia: A regional report and a review of a
Japanese case series. Intern Med. 2017;56(2):137-42.

[16] Khanum |, llyas A, Ali F. Stenotrophomonas maltophilia Meningitis- A case series
and review of the literature. Cureus. 2020;12(10):e11221.

[17] Shah S, King M, Rose L. Medical management of endocarditis caused
by Stenotrophomonas maltophilia: A case report. J Pharm Pract.
2019;32(6):683-86.

[18] Bulut Avsar C, Aydemir S, Tagbakan M, Pullukgu H, Ulusoy S, Kayikgioglu
LM, et al. Stenotrophomonas maltophilia pericarditis. Anatol J Cardiol.
2017;18(6):439-40.



Shubhransu Patro et al., Stenotrophomonas maltophilia- A Case Series

)

[20]

[21]

[22]

Sawai T, Yoshioka S, Matsuo N, Suyama N, Mukae H. Intraabdominal abscess
caused by Stenotrophomonas maltophilia: A case report. Int J Surg Case Rep.
2017;41:212-14. Doi: 10.1016/}.ijscr.2017.10.027. Epub 2017 Oct 27.

Adsul NM, Panigrahi V, Acharya S, Kalra KL, Chahal RS. Stenotrophomonas
maltophilia  spondylodiscitis following lumbar microdiscectomy mimicking a
cotton granuloma: A case report and literature review. Surg Neurol Int.
2020;11:28. Doi: 10.25259/SNI_23_2020

llyas H, Tabaie S, Place H. Diagnosis, treatment, and outcome of
stenotrophomonas maltophilia discitis and cervical osteomyelitis: A case report
and review of the literature. JBJS Case Connect. 2016;6(2):e23.

HoggHDJ, Siah WF, Okonkwo A, Narayanan M, Figueiredo FC. Stenotrophomonas
maltophilia-A case series of a rare keratitis affecting patients with bandage
contact lens. Eye Contact Lens. 2019;45(1):e01-04.

[23]

[24]

[25]

www.jcdr.net

Ting DSJ, Bignardi G, Koerner R, Irion LD, Johnson E, Morgan SJ, et al.
Polymicrobial keratitis with Cryptococcus curvatus, Candida parapsilosis, and
Stenotrophomonas maltophilia after penetrating keratoplasty: A rare case report
with literature review. Eye Contact Lens. 2019;45(2):e05-10.

Abbott IJ, Peleg AY. Stenotrophomonas, Achromobacter, and nonmelioid
Burkholderia species: Antimicrobial resistance and therapeutic strategies. Semin
Respir Crit Care Med. 2015;36(1):99-110.

Ko JH, Kang Cl, Cornejo-Juarez P, Yeh KM, Wang CH, Cho SY, et al.
Fluoroquinolones versus trimethoprim-sulfamethoxazole for the treatment
of Stenotrophomonas maltophilia infections: A systematic review and meta-
analysis. Clin Microbiol Infect. 2019;25(5):546-54.

PARTICULARS OF CONTRIBUTORS:

Professor, Department of General Medicine, Kalinga Institute of Medical Sciences, KIIT Deemed to be University, Bhubaneswar, Odisha, India.

Professor, Department of General Medicine, Kalinga Institute of Medical Sciences, KIIT Deemed to be University, Bhubaneswar, Odisha, India.

Professor, Department of General Medicine, Kalinga Institute of Medical Sciences, KIIT Deemed to be University, Bhubaneswar, Odisha, India.

Associate Professor, Department of Neurology, Kalinga Institute of Medical Sciences, KIIT Deemed to be University, Bhubaneswar, Odisha, India.
Postgraduate Resident, Department of General Medicine, Kalinga Institute of Medical Sciences, KIIT Deemed to be University, Bhubaneswar, Odisha, India.

ab N

NAME, ADDRESS, E-MAIL ID OF THE CORRESPONDING AUTHOR:
Abhilash Patnaik,

Flat 801, Satyabdai Enclave, Gayatri Vihar, Near CS Pur Police Station, Patia,
Bhubaneswar-751023, Odisha, India.

E-mail: patnaikabhilash8@gmail.com

AUTHOR DECLARATION:

e Financial or Other Competing Interests:

None

* Was informed consent obtained from the subjects involved in the study? No

e For any images presented appropriate consent has been obtained from the subjects.

PLAGIARISM CHECKING METHODS: Vantietall

ETYMOLOGY: Author Origin

e Plagiarism X-checker: Jul 08, 2021
e Manual Googling: Jan 04, 2022
e iThenticate Software: Jan 14, 2022 (2%)

No

Date of Submission: Jul 07, 2021
Date of Peer Review: Nov 22, 2021
Date of Acceptance: Jan 05, 2022
Date of Publishing: Feb 01, 2022

Journal of Clinical and Diagnostic Research. 2022 Feb, Vol-16(2): OR01-OR04


http://europeanscienceediting.eu/wp-content/uploads/2016/11/ESENov16_origart.pdf

