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Antimicrobial resistance
 Public health problem

Specially urgent in bacteria

 The World Health Organization (WHO): global 
effort

 Impact of antibiotic resistance: CDC data



Detection in 30 minAntimicrobial resistance: a global multifaceted phenomenon Francesca Prestinaci, Patrizio Pezzotti, Annalisa 
Pantosti-DOI 10.1179/2047773215Y.0000000030.2016. 
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Strategies against antibiotic 
resistance

Developing 
stronger 

surveillance 
systems in 

both human 
and animal 

sectors

Strengthening 
healthcare systems 

and laboratory  
infrastructure: 

providing 
equipment, 

training staff and 
facilitating sample 

collection

Supporting a 
worldwide 

exchange of 
information

Enhancing data 
reporting, 

monitoring, and 
evaluation: 
generating 

evidence-based 
guidelines and 

solutions
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Innovate

Prevent

Detect



E p i d e m i o l o g y

Urinary tract infection (UTI) is one of the most common bacterial infections.

The diagnosis of a UTI can be made by a combination of symptoms and a positive urine 
analysis or culture.

The differentiation between uncomplicated and complicated UTIs has implications for
therapy because the risks of complications or treatment failure are increased for
patients with a complicated UTI. 

Uncomplicated UTI is an episode of cystitis in a woman who is not pregnant, is not 
immunocompromised, has no anatomical and functional abnormalities of the 
urogenital tract, and does not exhibit signs of tissue invasion and systemic infection.

Asymptomatic bacteriuria (ASB), which is defined as the presence of a positive urine
culture with at least 105 cfu/ml collected from a patient without symptoms of a UTI, is a 
common, but usually benign phenomenon.

Foxman B. Nature Reviews 2010; Geerlings S. Microbiology Spectrum 2016; 



Epidemiology

• In a 2004–2005 laboratory based surveillance of community acquired UTI in 

Canada: 40,618 UTI episodes were recorded  Annual incidence of 17.5 

episodes per 1,000 people.

• Our hospital in numbers:

• Tertiary care hospital – 700 hospital beds

• 5 episode per day – 1825 episodes per year

• 1 monographic outpatient clinic

• 4 new visits everyday 

• 15 patients follow-up per day



Epidemiology

63,3% E. coli
16,7 % Klebsiella spp.
6,9% Proteus mirabillis

• SMART study

• 937 UTI episodes

• Multicenter study (10 

hospitals in Spain)

Canton et al. Rev Esp Quimioter, 2019 
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Modfied from Canton et al. Rev Esp Quimioter, 2019 



Epidemiology

ECDC. Surveillance report, 2018
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ECDC. Surveillance report, 2018



E p i d e m i o l o g y a n d  p r o g n o s t i c d e t e r m i n a n t s o f  
b a c t e r e m i c a c u t e p y e l o n e p h r i t i s i n  w o m e n

J o u r n a l o f  I n f e c t i o n 20 13

The aim of this study was to determine the epidemiology of bacteremic APN 
in women during 1991-2010 in our setting and to identify the independent 
prognostic factors of mortality in these cases.

An infectious disease specialist and one microbiologist review the charts of 
patients with positive blood cultures and recommend antibiotic therapy 
according to the clinical context and the results of the Gram’s stain 
organism identification and antimicrobial susceptibility test. 

Patients were observed from the diagnosis of bacteraemia until 30 days 
afterwards, until death in hospital or until discharge.
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J o u r n a l o f  I n f e c t i o n 20 13

2238 WOMEN

Mean age 65 years

Comorbidities Diabetes mellitusSolid organ cancer

Community- adquired 89%

Shock on presentation 9% 

Mortality 4% 
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E p i d e m i o l o g y a n d  p r o g n o s t i c d e t e r m i n a n t s o f  
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FACTORS ASSOCIATED WITH MORTALITY

AGE

ULTIMATELY OR 
RAPIDLY FATAL 
PROGNOSIS OF 

UNDERLYING 
DISEASE

HEALTH-CARE 
ASSOCIATED 

INFECTION

SHOCK ON 
PRESENTATION

AREK ISOLATE 

INAPPROPRIATE 
EMPIRICAL 
ANTIBIOTIC 
TREATMENT

RISK FACTORS OF INFECTION WITH AN AREK STRAIN

Previous antibiotic
therapy

Health-care associated
bacteraemia



WHAT SHOULD I 
DO?

I GOT IT, I WILL GIVE TO 
ALL MY PATIENTS 

CARBAPENEM EMPIRIC 
TREATMENT



E f f i c a c y a n d  s a f e t y  o f  c a r b a p e n e m s v e r s u s  n e w  a n t i b i o t i c s f o r
t r e a t m e n t o f  a d u l t p a t i e n t s w i t h c o m p l i c a t e d u r i n a r y t r a c t

i n f e c t i o n s :  A  s y s t e m a t i c r e v i e w a n d  m e t a - a n a l y s i s

O p e n  F o r u m I n f e c t i o u s D i s e a s e s ,  2 0 2 0

To evaluated the clinical efficacy and safety of carbapenems for the treatment of cUTIs
with the comparators being new antibiotics evaluated for this indication. 

PICOS CRITERIA

• Participants: adult participants (age 18 years and over) with complicated urinary tract infections

• Intervention: carbapenem treatments

• Comparison: new antibiotic treatments (defined as those submitted to FDA or EMA for approval for the cUTI
indication from 2009 to 2019, excluding carbapenems alone or in combination with new beta-lactamase
inhibitors).

• Outcomes: efficacy and safety measures, including clinical response, microbiological response, and adverse
effects.

• Study type: randomised controlled trials.





E f f i c a c y a n d  s a f e t y  o f  c a r b a p e n e m s v e r s u s  n e w  a n t i b i o t i c s f o r
t r e a t m e n t o f  a d u l t p a t i e n t s w i t h c o m p l i c a t e d u r i n a r y t r a c t

i n f e c t i o n s :  A  s y s t e m a t i c r e v i e w a n d  m e t a - a n a l y s i s

O p e n  F o r u m I n f e c t i o u s D i s e a s e s ,  2 0 2 0

New antibiotics can perform with similar clinical efficacy and safety but
may have a better microbiological response compared to carbapenems
for the treatment of patients with cUTIs.

In settings where there is a risk of a carbapenem-resistant
pathogens, these new antibiotics could be an important
therapeutic option.
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NG-TEST®CTX- M Multi: multiplex lateral
flow immunoassay for the rapid
detection of prevalent ESBL CTX-M
Groups (1, 2, 8, 9, and 25).

NG-TEST® Carba 5: multiplex lateral flow
immunoassay for the rapid detection
and differentiation of KPC, OXA-48, VIM,
IMP and NDM carbapenemases.



Detection in 30 min



Detection in 30 min

LAB ROUTINE IN URINE SAMPLES

Urine test 
strip - Culture

Identification and  
Antimicrobial 

Susceptibility Testing 
(AST)
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Direct ID

Flow cytometry

MALDI TOF- MS

NEW WORKFLOW

UF-4000 (Sysmex, Kobe, Japan)
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Antimicrobial Susceptibility Testing

• AST Method:

 Disc diffusion 

Interpretation according to the European
committee on Antimicrobial Susceptibility
Testing (EUCAST) guidelines

http://www.eucast.org

http://www.eucast.org/
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Flow cytometry selection criteria

≥5.000 bacteria/µL

 Scattergram bacterial 
differentiation 



Detection in 30 min

Workflow evaluation
Direct identification

MALDI-TOF-MS-based identification 

10 mL

Score ≥2.0 
indicates specie 

identification
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Resistance detection (ESBL-
carbapenemase)
 MALDI-TOF MS reliable 

identification:
• E. coli
• K. pneumoniae complex (K. 

pneumoniae, K. quasipneumoniae
and K. variicola)

• E. cloacae complex (E. asburiae, E. 
cloacae, E. hormaechei, E. kobei y 
E. ludwigii)

 NG-TEST: CTX-M and Carba 5

Workflow 
evaluation
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Results report

• The flow cytometry and 
MALDI-TOF MS results 
were validated in our lab 
informatic system 

• Clinician in charge: 
reviewed patient’s medical 
history and treatment

Workflow 
evaluation



Detection in 30 min

Workflow evaluation

Samples

298 urine samples were analysed (June-
December 2020)

Emergency room

Blood culture
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Sample inclusion criteria

Sample reception: 00:00 – 15:00 time frame

Urine volume ≥ 10 mL

 Flow cytometry criteria

Workflow evaluation



298 urine 
samples 
included

Flow cytometry 
select criteria ( 

≥5000 
bacteria/µL) 86 

samples 
(28,9%) 

Negative 
culture 1 

(1,2%)

No ID

Positive culture 
78 (90,7%)

Concordant 
results  54 

(69,2%)

Discordant 
results 1 (1,3%)

NO ID 23 
(29,5%)

Contaminated 
culture 7 (8,1%)

Discordant 
result: 1

NO ID: 6

Flow cytometry results 
≤5000  bacteria/µL 212 

samples (71,1%)

Negative  
144 (66%)

Positive 
culture 

36 (17%)

Contaminated 
culture 36 (17%)

Results



E. coli (30) score 2,214

K. pneumoniae complex (10) score2,189 

P. aeruginosa (3) score 2,018 

Results

Culture result: 27 E. coli  
+ 3 mixed culture

Culture result: 8 K. 
pneumoniae complex  + 

2 mixed culture

Culture result: 2 P. 
aeruginosa  + 1 mixed 

culture
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Direct ID MALDI-TOF MS score 
(minimum and 

maximum value)
Culture results

K. aerogenes (2) 2,367-2,394 K. aerogenes (2)

K. oxytoca (2) 2,291-2,377 K. oxytoca (2)

P. mirabilis (2) 1,857-2,232 P. mirabilis (2) 

M. morganii (1) 2,305 M. morganii (1)

E. cloacae complex (1) 2,221 E. cloacae complex (1) 

E. faecalis (1) 2,334 E. faecalis (1)

E. faecium (1) 2,089 E. faecium + E. faecalis (1)

A. urinae (1) 1,883 A. urinae (1)

Results
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Results
 No reliable ID: 23 cases

 Discordant case: direct identification
E. coli – mixed culture considered as
contamination

 Flow cytometry result: ≤ 5.000
bacteria/µl 212 cases (36 positive
culture)

 A total of 22/36 positive cultures
presented a bacterial count ˂ 105

UFC/mL
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Results

Direct ID: 54 
cases

36 cases NG test were 
performed

100% 

agreement with conventional 
AST

CTX-M detection: positive in 10 
cases. E. coli (6) and K. pneumoniae 

complex (4). No carbapenemases
were detected



Clinical  results

54 ID cases 36 NG test performed
10 cases of CTX 

detection

38  cases received 
appropriated 

empirical therapy

In 7 cases a “step-
down” in ATB 

treatment was 
made

In 9 cases an  
adjustment of 

empirical treatment 
was indicated

OVERALL, THE USE OF CARBAPENEMS WAS REDUCE IN 7,4%
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Results

298 blood cultures

27 positive samples

14/27 direct identification 

8/27 no reliable identification

4/27 <5.000 µL/mL (1 discordant case) 
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Workflow implementation results

 Six months of experience (January-June 2021)

 122 samples included (120 patients)

 Emergency room patients (80) and hospitalized (42)

6 Gram positive: 3 E. 
faecalis, 1 E. faecium, 1 S. 
hominis and 1 A. urinae. 

116 Gram negative
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Workflow implementation results

116 Gram negative
• Correct ID: 96 cases

• 5 contaminated cultures

• 14 mixed cultures
67 E.coli (15 BLEE: 22,4%)

32 K.pneumoniae (12 BLEE: 37,5% / 3 BLEE+CARBA (2 
OXA 1 VIM): 9,4%

6 P.aeruginosa

4 P.mirabilis

2 E.cloacae (2  negative CARBA )

2 P.putida (2 CARBA: VIM)

1 C.freundii (Negative ESBL)

1 C.koseri (Negative ESBL)

1 K.oxytoca (Negative ESBL)
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NG test results

ESBL+ CARBA: 122 test

Not performed in 16 cases 

Negative tests: 74

ESBL detected: 27 cases 

CARBA detected: 2  cases (2 VIM)

ESBL + CARBA detected: 3 (2 OXA 1 VIM)
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Summary 

Flow cytometry + MALDI TOF 
MS  for direct identification 

reach a hight agreement with  
urine culture 

The lateral flow assay for ESBL 
and carbapenemases has an 

important clinical impact 



Detection in 30 min



Detection in 30 min

THANK YOU 
FOR YOUR ATTENTION!


