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ABSTRACT

Case Series

Myroides causing Catheter Associated
Urinary Tract Infection in Diabetic
Patients: An Emerging Multidrug

Resistant “Superbug”

Myroidesis a nonfermentative, gram-negative rod shaped bacterium which is an emerging multidrug resistant pathogen causing many
serious hospital acquired infections like Catheter Associated Urinary Tract Infection (CAUTI). The authors report a case series (four cases)
of CAUTI caused by Myroides species which was resistant to all tested antibiotics (ticarcillin-clavulanic acid, piperacillin-tazobactam,
ceftazidime, cefepime, aztreonam, cefoperazonesulbactam, imipenem, meropenem, amikacin, gentamycin ciprofloxacin, levofloxacin,
colistin, tigecycline) and sensitive only to minocycline (minimum inhibitory concentration <1 pg/mL), in long-standing Diabetic Mellitus
Type |l patients. All the four patients were successfully treated with minocycline. Present cases highlight the importance of Myroides as
a pathogen in Urinary Tract Infection (UTI) in diabetic patients, especially in nosocomial settings which clinicians should keep in mind.

INTRODUCTION

Myroides species are nonfermentative, gram-negative bacilli and is
widely distributed in nature. It is an opportunistic pathogen which
causes serious infections like septicaemia, pneumonia and UTI [1].
Published literature showed most of the Myroides infections occur
in immunocompromised patients [2]. Management of infections
caused by Myroides is challenging due to its high resistance to
most antibiotics [2]. The global emergence and dissemination of
multidrug resistant gram-negative superbugs, lead to the limited
effectiveness of antibiotics for treating nosocomial infections [3,4].
The authors reported a case series (four cases) of CAUTI due to
Myroides spp in diabetic patients admitted in Chhatrapati Shivaji
Subharti Hospital, Meerut, Uttar Pradesh, India.

CASE SERIES

Case 1

A 74-year-old male was admitted in unconscious state for six
hours and was doing irrelevant talk over the past five days.
The patient was taken to a local nursing home where he was
diagnosed to have severe renal failure and referred to our
hospital for further management and evaluation. The patient was
a known case of Diabetes Mellitus (DM) Type Il for the last nine
years. The patient was taking tablet metformin 1000 mg twice a
day but compliance was poor since last five months. Diagnostic
Cerebrospinal Fluid (CSF) tap was done and microbiological and
biochemical analysis was done. His creatinine was 3.0 mg/dL,
randombloodglucoselevelwas312mg/dL, HbA1cwas 9.5 mmol/
mol and he had severe hyperkalemia with electrocardiograph
changes. CSF was received in clinical microbiology laboratory
for culture and sensitivity, but it was found to be bacteriologically
sterile. He was initiated on haemodialysis for severe renal failure
with hyperkalemia and urinary catheter was inserted. Also,
Injection Insulin Subcutaneously (S/C), 100 units once a day
was started.

Serology reports were negative for Hepatitis B surface antigen,
Anti-HCV antibody and Anti-HIV antibody. The patient developed
fever on fourth catheter day.
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Case 2

A 58-year-old male patient with alleged history of road traffic
accident was brought to the hospital within two hours of accident.
The patient sustained head injury and underwent surgery in our
hospital. The patient was put on mechanical ventilator and urinary
catheterisation was done. The patient was a known diabetic for
last 14 years. Random Blood Glucose level was 298 mg/dL and
HbA1c was 9.1 mmol/mol. The patient was taking some oral
hypoglycaemic drug from a local practitioner. Injection Colistin and
Injection Piperacillin/Tazobactum was started. Injection Insulin S/C,
100 units twice daily was started.

Serology reports were negative for Hepatitis-B surface antigen,
Anti-HCV antibody and Anti-HIV antibody. On fifth catheter day, the
patient developed fever and had suprapubic tenderness.

Case 3

A B4-year-old female was admitted with history of cough, dyspnoea
and chest pain for the past ten days. The patient was diagnosed with
pneumonia in the local nursing home and referred to our hospital for
further management and evaluation. The patient was a known case
of DM for the last 15 years. The patient was taking tablet glimipride
1 mg once daily but was on Injection Insulin for last two years, with
poor compliance since last 10 months. Diagnostic pleural tap was
done and microbiological and biochemical analysis was done. Her
random blood glucose level was 410 mg/dL, HbA1cwas 11.5 mmol/
mol. Pleural fluid was received in clinical microbiology laboratory for
culture and sensitivity, but it was found to be bacteriologically sterile.
Injection Meropenem was started. She was initiated on Inj. insulin
100 units once a day and urinary catheter was inserted.

The patient developed fever on third catheter day. Serology reports
were negative for Hepatitis-B surface antigen, Anti-HCV antibody
and Anti-HIV antibody. Urine sample was collected from the catheter
port taking all aseptic precautions and sent to clinical microbiology
laboratory for culture and sensitivity.

Case 4
A 70-year-old female was admitted with history of headache and
blurring of vision for the two months and neck rigidity since past
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four days. The patient went to the local practitioner and referred
to our hospital for further management and evaluation. The patient
was a known case of DM for the last 25 years and was taking tablet
metformin 2000 mg once daily which she took irregularly but had
left the medication since last four months and started taking some
preparation from a local practitioner. Diagnostic CSF tap was sent
for microbiological and biochemical analysis. Her random blood
glucose level was 320 mg/dL, HoA1c was 9.0 mmol/moal. Inj. Colistin
Intravenously and Inj. Insulin S/C was started. CSF was received in
clinical microbiology laboratory for culture and sensitivity, but it was
found to be bacteriologically sterile. Urinary catheter was inserted.
The patient developed fever on fourth catheter day.

Urine samples from all the four patients were processed in clinical
microbiology laboratory and similar findings were observed. Gram
stain was performed which revealed plenty of polymorphonuclear
cells and gram-negative bacilli. It was inoculated on Cysteine
Lactose Electrolyte Deficient (CLED) agar and incubated at
37°C. After overnight incubation, it showed growth of nonlactose
fermenting colonies with yellow pigment [Table/Fig-1], fruity
odour and significant bacteriuria (Colony Count >10°% cfu/mL).
Culture smear showed gram-negative bacilli [Table/Fig-2]. The
isolate was oxidase positive, catalase positive and nonmotile.
Biochemicals were inoculated and antibiotic sensitivity was done.
On biochemical analysis, the isolate hydrolysed urea and showed
as sacharolytic reaction in Hugh and leifson’s Oxidative and
Fermentative Test [Table/Fig-3]. The isolate showed no reaction
in the following biochemicals-Indole, Citrate, Triple sugar iron
agar, glucose, lactose, sucrose, maltose, mannitol fermentation,
nitrate, lysine, ornithine and arginine. It did not grow at 42°C.
This pathogen was resistant to all antibiotics tested including
Colistin and Polymyxin B and was found to be sensitive only to
minocycline [Table/Fig-4].

The above finding was alarming and alerted us of growth of some
unusual pathogen. On the basis of cultural characteristics and the
extended biochemical reactions and intrinsic resistance to Colistin
and Polymyxin-B the isolate was identified conventionally as
Myroides species which was also reconfirmed by VITEK® 2 system
(biomerieux, France) using GN REF 21341 card which also identified
the isolate as Myroides Species. The drug susceptibility of the isolate
was also performed using VITEK® 2 AST-N281 REF 414532 card.
All the four cases have been summarised in [Table/Fig-5].
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[Table/Fig-3]: Biochemical reactions of Myroides species.
*|: Indole; U: Urease; C: Citrate; O/F: Hugh Leifson’so oxidation/fermentation media

Speciation of Myroides cannot be done by Vitek; it is possible
by Matrix Assisted Laser Desorption/lonization-Time of Flight
mass spectrometry (MALDI-TOF), but could not be done due to
limited resources.

DISCUSSION

The Myroides genus comprises of two species, Myroides Odoratus
(former £ odoratum) and Myroides Odoratimimus, which are gram-
negative rods, strictly aerobic, nonmotile, with yellow pigmentation
and a characteristic fruity odour [5].

Myroides Odoratimimus is commonly found in the environment
and frequently isolated from the immunocompromised
patients. M. odoratus and M. odoratimimus primarily infects
immunocompromised individuals [6]. UTI have been reported in
patients with chronic nephritis, urinary retention, urinary calculi,
and DM [7]. Nosocomial outbreaks of Myroides UTI have also been
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[Table/Fig-4]: Invitro susceptibility pattern of all the isolates of Myroides species.

*MIC: Minimum inhibitory concentration (ug/mL). #Int: Interpretation

Isolate 1 Isolate 2 Isolate 3 Isolate 4

Antimicrobial agents *MIC #Int *MIC #Int *MIC #Int *MIC #Int
Ticarcillin/Clavulanic acid >128/2 >128/2 R >128/2 >128/2
Piperacillin/Clavulanic acid >128/2 R >128/2 R >128/2 R >128/2 R
Ceftazidime >64 R >128 R >128 R >64 R
Cefoperazone/Sulbactam >64/4 R >64/4 R >64/4 R >128/16 R
Cefepime >64 R >64 R >64 R >64 R
Aztreonam >64 R >128 R >64 R >64 R
Imipenem >16 R >64 R >64 R >16 R
Meropenem >16 R >16 R >64 R >16 R
Amikacin >64 R >64 R >64 R >64 R
Gentamycin >64 R >128 R >64 R >64 R
Ciprofloxacin >4 R >4 R >8 R >4 R
Levofloxacin >8 R >8 R >8 R >8 R
Minocycline <1 S <1 S <1 S <1 S
Tigecycline >64 R >128 R >128 R >64 R
Colistin >16 R >16 R >16 R >16 R

Case 1 Case 2

Case 3 Case 4

Age (years)/Gender 74/M 58/M

64/F 70/F

Irrelevant talk and

. Road traffic accident
unconsciousness

Symptoms

Dry cough, dypnoea, chest pain Headache, blurring of vision

S. creatinine: 3.0 mg/dL
RBS: 312 mg/dL
HbA1c: 9.5 mmol/mol

RBS: 298 mg/dL

Biochemical analysis HbA1c: 9.1 mmo/imol

RBS: 410 mg/dL
HbA1c: 11.5 mmol/mol

RBS: 320 mg/dL
HbA1c: 9.0 mmol/mol

Urine C/S: Growth of nonlactose
fermenting gram-negative bacilli

Microbiological analysis identified as Myroides Species

Urine C/S: Growth of nonlactose
fermenting gram-negative bacilli
identified as Myroides Species

Urine C/S: Growth of nonlactose
fermenting gram-negative bacill
identified as Myroides Species

Urine C/S: Growth of nonlactose
fermenting gram-negative bacilli
identified as Myroides Species

sensitive only to Minocycline.

sensitive only to Minocycline.

sensitive only to Minocycline.

sensitive only to Minocycline.

Acute kidney failure with Type Il

Road Traffic Accident with Type |l

Community acquired Pneumonia

Meningitis with Type || DM with

Inj. Minocycline 200 mg
Intravenous (IV) initially followed
by 100 mg IV every 12 hours

Inj. Insulin S/C,100 units twice daily
Inj. Minocycline 200 mg IV every
12 hours

followed by 100 mg IV every
12 hours

Diagnosis DM with CAUTI DM with CAUTI with Type Il DM with CAUTI CAUTI
Injection Insulin S/C, 100 units Inj. Colistin 300 mg I/V every Ini. Insulin 100 units once a da Inj. Insulin100 units once a day
once a day 12 hours and Inj. Piperacillin/ | ). M v hy | Inj. Colistin300 mg I/V every
Haemodialysis Tazobactum 4 g I/V 8 hourly nj. vVeropenem 500mg .8. lourly 12 hours

Treatment : Inj. Minocycline 200 mg IV initially

Inj. Minocycline 200 mg IV
initially followed by 100 mg IV
every 12 hours

Follow-up and outcome

Recovered and discharged after
28 days

Recovered and discharged after
40 days

Recovered and discharged after
19 days

Recovered and discharged after
22 days

[Table/Fig-5]: Summary of all the cases.

reported in the published literature [8]. Diabetes is one of the major
risk factors associated with UTls caused by Myroides. Likewise, all
our patients were immunocompromised, long-standing diabetics.

The Antimicrobial Resistance (AMR) has reached alarming levels in
different parts of the world. As a result, many available treatment
options are becoming ineffective. The major concern in AMR is the
dissemination of bacteria with resistance to several antibiotics, also
known as “superbugs” like Myroides species [4].

The incidence of UTI caused by Myroides species is a rare
phenomenon. The most important predisposing factor for hospital-
acquired UTls is urinary catheterisation, which reduces host defense
mechanisms and offers easier access of germs to the bladder. In our
cases, all the patients with Myroides UTI had an indwelling urinary
catheter which is the most likely source of infection [9]. All were cases
of CAUTI covered under surveillance by the infection control team of
our hospital and informed to the treating clinician. The patients were
kept under isolation with nursing barrier. Several authors have also
reported similar cases of UTI in immunocompromised patients with
indwelling catheters [1,4,10].

In literature, there are several cases which associate Myroides spp.
with different types of infections such as soft tissue infections [11],
sepsis [12], bacteremia [13], cellulitis [14], pericardial effusion [15],
pediatric severe burn injury [16] and urosepsis [17].
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Myroides spp. are known to be resistant to a wide range of
antimicrobial agents, including betalactams, monobactams,
carbapenems, and aminoglycosides [2]. Due to their multiple
antibiotic resistance mechanisms, a fast and reliable identification
method for Myroides spp. is needed [7]. Now-a-days, the range
of community and hospital-acquired infections caused by atypical
pathogens is continuously being updated. The emergence of these
microorganisms is associated with and impacted on by infection
control and antimicrobial stewardship.

All isolates reported in the present case series were extensive
drug resistant strains, sensitive only to minocycline and resistant
to all the other tested antimicrobials. Similar susceptibility pattern
was noted by Licker M et al., in a case series in 2018, in which all
the drugs were resistant except minocycline [18]. All the patients
were started on Inj. minocycline. Follow-up was done and all
responded well and survived. In the present case series, all the
patients were immunocompromised having long-standing DM,
suffered from CAUTI caused by myroides species and responded
well to Minocycline.

CONCLUSION(S)

Clinicians should be aware of the ability of Myroides spp to cause
UTI outbreaks as they are uncommon pathogens, especially in the
immunocompromised population. Myroides should consider as a
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pathogen in CAUTI in diabetic patients especially in nosocomial
settings. It is important to identify Myroides spp. infections rapidly
with the help of automation in order to choose the best therapeutic
regimen, considering the wide range of antibiotic resistance of
these microorganisms. A well-designed antimicrobial stewardship
associated with an efficient infection control is essential to limit the
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