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Abstract:

INTRODUCTION: Stenotrophomonas maltophilia earlier had limited pathogenic potential, but now with growing
degree of immunosuppression in general population, it is being recognized as an important nosocomial pathogen.

METHODOLOGY: A retrospective 7 years study was carried out to determine the clinical characteristics of all
patients with Stenotrophomonas infections, antibiotic resistance pattern, and risk factors associated with hospital
mortality. All patients with Stenotrophomonas culture positivity were identified and their medical records were
reviewed. Risk factor associated with hospital mortality was analyzed.

RESULTS: A total of 123 samples obtained from 88 patients were culture positive. Most patients presented with
bacteremia (45, 51%) followed by pneumonia (37, 42%) and skin and soft tissue infections (6, 7%). About 23
of 88 Stenotrophomonas infected patients had co-infection. Percentage resistance to cotrimoxazole; 8 (5.4%)
was lower than that for levofloxacin; 18 (12%). Twenty-eight patients died during hospital stay. Intensive Care
Unit admission (P = 0.0002), mechanical ventilation (P = 0.0004), central venous catheterization (P = 0.0227),
urethral catheterization (P = 0.0484), and previous antibiotic intake (P = 0.0026) were independent risk factors
associated with mortality.

CONCLUSION: Our findings suggest that Stenotrophomonas can cause various infections irrespective of patient’'s
immune status and irrespective of potential source. Thus, Stenotrophomonas should be thought of as potential
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Introduction

tenotrophomonas maltophilia (earlier classified as

Pseudomonas or Xanthomonas maltophilia) is an
aerobic, nonglucose fermenting, Gram-negative
rod shaped, nonspore forming, nonacid fast
facultative aerobes, which is widely distributed
in the natural and hospital environment.
This pathogen was earlier considered to have
limited pathogenic potential, but now with
the growing degree of immunosuppression
in general population," it is being recognized
as an important nosocomial pathogen. It
is now seen to be associated with severe
infections in hospitalized patients including
bacteremia, biliary and urinary tract infections,
respiratory tract infections, skin and soft tissue
infections, bone and joint infections, endocarditis,
meningitis, and ocular infections.®
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pathogen and its isolation should be looked with clinical suspicion.

Patients who are at an increased risk of
acquiring infections with Stenotrohphomonas
spp. are those with previous history of antibiotic
therapy, patients with severe underlying
comorbidities such as chronic liver and
kidney disease or connective tissue disorders,
immunocompromised patients such as HIV or
underlying malignancies, mechanical ventilation,
and patients admitted to the Intensive Care
Units (ICUs).24

Infections caused by S. maltophilia are difficult
to treat because of their intrinsic resistance
to a variety of antibiotics, ability of biofilm
formation, and production of various
extracellular enzymes. Cotrimoxazole still
remains the most effective treatment modality
for Stenotrophomonas infections. However, drug
resistance has been increasingly noted against
this drug also.”
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Stenotrophomonas infections have been rarely described
from India with only few case reports of ocular infections,
pyomyositis, respiratory tract infections, meningitis,
osteomyelitis, etc.”®! This is the first case series of all kinds
of infections by Stenotrophomonas from trauma patients.
In a retrospective study of 7 years duration, the clinical
characteristics of all patients with Stenotrophomonas infections
were studied, the antibiotic resistance pattern of the isolates
and the risk factors associated with in hospital mortality was
also studied.

Methodology

Hospital setting and patient selection

This study was performed at Jai Prakash Narayan Apex Trauma
Centre, All India Institute of Medical Sciences, New Delhi,
a 165 bedded hospital. All patients culture positive for S.
maltophilia over a period of 7 years, from 2007 to 2014, were
identified from the hospital’s computerized database. This
was followed by a detailed review of their medical records.
No standardized protocol was defined for obtaining the
information during the study period.

Information about the patients’ age, sex, underlying
diseases, history of antibiotic intake prior to the isolation
of Stenotrophomonas, history of catheterization (urinary or
intravenous) was recorded. Standard Center for Disease
Control and Prevention protocol was used to define hospital
acquired infection,” skin and soft tissue infection,” blood
stream infection,'”! and lower respiratory tract infection.!!
Polymicrobial infections were diagnosed in patient from whom
Stenotrophomonas isolates were isolated in addition to other
pathogens from the same specimen. In-hospital mortality was
taken as death due to any cause during hospitalization.

Laboratory methods

All the isolates obtained were identified using conventional
methods (microscopy, culture characteristics, and standard
biochemical tests)!"! and Vitek 2 identification system
(Biomerieux, France) using GN card. Antimicrobial
susceptibilities of these isolates to a battery of antimicrobial
agents was determined using the disk diffusion method as
described by the Clinical and Laboratory Standards Institutel™
and by the Vitek 2 AST card.

Statistical analysis

Logistic regression was used to explore the various risk factors
associated with infection-attributed mortality. Univariate
analyses were performed separately for each variable and the
variables with P < 0.05 and high relative risks in the univariate
analysis were subsequently included in the logistic regression
model for multivariate analysis. All statistical analyses were
performed using the SPSS program version 17.0 (SPSS Inc.,
Chicago, IL, USA).

Results
During the 7 years study period, a total of 123 samples obtained
from 88 patients were culture positive for Stenotrophomonas.

Demographic and basic characteristics of the 83 patients having
Stenotrophomonas infection is given in Table 1.
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Characteristics of the patients at the onset of Stenotrophomonas
infection are given in Table 2. Most of the patients presented
with bacteremia (45, 51%) followed by pneumonia (37, 42%) and
skin and soft tissue infections (6, 7%). A total of 49 (55%) patients
had mechanical ventilation before the onset of Stenotrophomonas
infection and the mean duration of mechanical ventilation was
16.4 = 15 days. Forty-four (50%) patients had central venous
catheter with the mean duration of catheterization before the
onset of Stenotrophomonas infection being 17.6 + 10.9 days.
Seventy-four (85%) patients had urinary catheter with the mean
duration before the onset of infection being 18.0 + 14.8 days.

Twenty three of the 88 Stenotrophomonas infected patients
had co-infection. Characteristics of the samples with
Stenotrophomonas isolate is described in Table 3. The percentage
resistance to cotrimoxazole; 8 (5.4%) was lower than that
observed for levofloxacin; 18 (12%).

Risk factors for death

Twenty-eight patients died during the hospital stay. As per the
multivariate logistic regression model, ICU admission (odds
ratio [OR]: 6.78, 95% confidence interval [CI]: 2.438-18.886,

Table 1: Demographic and basic characteristics of
88 patients infected with Stenotrophomonas maltophilia

Characteristics Cases
Age (median, range), years 30 (1-77)
Sex, n (%)

Female 26 (30)

Male 62 (70)
Days of hospitalization (mean+SD) 42+15
Number of patients with ICU stay 34
Duration of ICU stay (mean+SD) 43+17
Mortality (%) 28 (32)

ICU = Intensive Care Unit, SD = Standard deviation

Table 2: Characteristics of patients at the onset of
Stenotrophomonas infection

Patient characteristic Value
Laboratory findings Value

White blood cells (/mm3) 9.84 +5.15 (x109)
Neutrophilic granulocytes (%) 0.703 £ 0.133
Lymphocytes (%) 0.083 (0.040-0.134)
Monocytes (%) 0.056 + 0.028

Alanine aminotransferase (1U)
Aspartate transaminase (IU)
Total bilirubin (mg%)

36.00 (21.00-44.25)
21.50 (13.00-43.25)
13.20 (7.20-14.90)

Total protein (gm%) 55.35 + 8.32
Albumin (gm%) 30.45 +5.13
Albumin/globulin ratio 1.13 (1.00-1.43)
Urea (mg%) 10.67 = 6.44
Creatinine (mg%) 61 (51-109)

Hospitalization days prior to
S. maltophiliainfection (days) median

Body temperature (median, range)

18.13 (0-43) days

38.8 (37-39)°C

Patients with antibiotic treatment in past 55
30 days
Patients with surgical procedure in past 34
30 days
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P-0.0002), mechanical ventilation (OR: 8.4, 95% CI: 2.59-27.24,
P - 0.0004), central venous catheterization (OR: 3.12, 95% CI:
1.173-8.326, P - 0.0227), urethral catheterization (OR: 17.77,95%
CI: 1.02-309.6, P - 0.0484), and previous antibiotic intake (OR:
24.1, 95% CI: 3.0495-190.5765, P - 0.0026) were independent
risk factors associated with mortality. Previous surgery in the
past 30 days (OR: 2.00, 95% CI: 0.8012—4.9927, P - 0.138) was
not associated with the patient’s in-hospital mortality. The
OR, CI, and P value of all the risk factors are given in Table 4.

Discussion

S. maltophilia has gained importance since the past decade,
especially in the ICU setting with the growing level of
immunosupression and has become the third most common
nonfermentative Gram-negative bacilli responsible for nosocomial
infections, after P. aeruginosa and Acinetobacter spp." Most authors
havestudied S. maltophilia infection as an opportunistic nosocomial
pathogen in selected groups of patients (e.g., hematology,
ICU), and most authors have also combined colonization with
infection." The present study is the largest case series of all
nosocomial Stenotrophomonas infections from India from trauma
victims having no predisposing factor for immunosuppression.

The main type of infection caused by S. maltophilia was
bacteremia followed by respiratory tract infection. This is in

Table 3: Characteristics of samples with
Stenotrophomonas maltophilia isolates

Sample characteristics n (%)
Type of sample
Blood 65 (53)
Bronchoalveolar lavage 49 (40)
Pus/wound swab 7 (5)
Sterile body fluid 2(1)
CVP catheter tip 5 (4)
Co-infecting pathogen
Acinetobacter baumannii 12 (52)
Escherichia coli 6 (26)
Klebsiella pneumonia 5 (22)
Pseudomonas aeruginosa 7 (30)
Staphylococcus aureus 1(4)
Candida albicans 1(4)
Total samples with co-infection
Pus/wound swab 10 (43)
Blood 6 (26)
Bronchoalveolar lavage 16 (69)

CVP = Central venous pressure

Table 4: Odds ratio, confidence interval, and P value
of the risk factors studied

Risk factors OR 95% CI P

ICU admission 6.78 2.438-18.886  0.0002
Mechanical ventilation 8.4 2.59-27.24 0.0004
Central venous catheterization 3.12 1.173-8.326 0.0227
Urethral catheterization 17.77 1.02-309.6 0.0484
Previous antibiotic intake 24.1 3.0495-190.5765 0.0026
Previous surgery in the past 2.00 0.8012-4.9927 0.138

30 days
OR = Odds ratio, Cl = Confidence interval, ICU = Intensive Care Unit
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contrast to the other studies where respiratory tract infections
are most common.'* The main characteristics of the patients
were prolonged use of mechanical ventilation (77.5%, average
16.4 days), urethral catheter (85%, average 14.0 days), and
central venous catheter (57.5%, average 15.6 days). These
findings were similar to the findings in other studies.*!¢
Garcia Paez and Costa found the duration of therapy with
broad-spectrum antibiotics, use of devices such as central
venous access/mechanical ventilation and severe neutropenia
to be independent risk factors for Stenotrophomonas infection.!

ICU stay, mechanical ventilation, previous antibiotic intake,
and central venous and urinary catheterization were found
to be independent risk factors for mortality by univariate
analysis. Studies conducted by other authors have also found
similar results."! S. maltophilia produces a diffusible signaling
factor which enables biofilm formation and resistance to heavy
metals, i.e., tolerance to silver lined catheters.["”]

Increasing resistance in Stenotrophomonas spp. has been noted
to ticarcillin/clavulanate and cotrimoxazole worldwide.?!
However, in our study, only 5.4% and 12% strains were resistant
to cotrimoxazole and levofloxacin, respectively. The increasing
usage of higher generation drugs such as ofloxacin, augmentin,
and azithromycin the usage of drugs such as cotrimoxazole
and levofloxacin has decreased. This could explain the lower
resistance reported to these drugs in our hospital as most
patients getting treatment in our hospital represent general
population. Being a retrospective study, level of resistance to
ticarcillin-clavulanate could not be assessed.

Many studies have reported hypotension and hypoalbuminemia
to be important risk factors for mortality.’! However, being a
retrospective, these parameters could not be obtained and
assessed. Detailed information on the treatment administered
to the patient after the isolation of Stenotrophomonas could not
be elicited and thus the in vivo susceptibility of the pathogen
could not be assessed.

Other potentially active agents effective against S. maltophilia,
such as levofloxacin, ticarcillin-clavulanic acid, minocycline,
and chloramphenicol, were not tested in our hospital and
estimates of their clinical effects are unavailable.

Conclusion

The study conducted by use thus proves that Stenotrophomonas
can cause various infections irrespective of patient’s immune
status. Its isolation in samples should be looked at with clinical
suspicion and should not be disregarded as a mere commensal.
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