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Introduction




Levures
Microorganismes eucaryotes

Modification environnement

Réchauffement climatique

Prévalence / chez les mammiféres Dispersion intensifiée des levures

~ 400 especes levures isolées a ce jour
> 15 Candida spp pathogénes pour [ Symbiote ]
I’lhomme
> 90% formes invasives a 5 especes
majeures Fonction

Candida spp

Rendre les nutriments au sol

Emergence Historiquement

Millions d’années Pathogenes plantes, insectes, amphibiens, rotiferes




Iincidence candidémie 10-20 ans
4¢me nathogéne USA
< 10 premiers Europe
40.000 dollars/Cl surco(t

Symptoémes non spécifiques
Retard diagnostique et ttt

O D
Candidose

Invasive
" /

Diagnostic de confirmation

Hc Sabouraud 50-70%
Prélevements profonds difficiles
Méthodes sophistiquées, coliteuses

Importance chercher facteurs de risque/scores




« Aspergillus

« Malassezia

« Cladosporium

« Saccharomyces
« Fusarium

« Penicillium

- Pichia

« Rhodotorula
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Breast milk:
« Malassezia
« Davidiella

« Sistotrema
« Penicillium

MINIREVIEW
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Check for
updates

Lungs:

« Aspergillus

« Cladosporium
» Penicillium

Skin:
« Malassezia

. Aiﬁirii”us

and Fungal-Bacterial
ease

— Table1 Major components of the mycobiome in different body sites

Urinary tract:
. !accl!aromyces

« Malassezia

ﬁ
s daccnaromyces

« Pichia
« Cladosporium
» Rhodotorula

Fungal composition

Oral cavity

Candida spp.| Cladosporium, Aspergillus spp., Fusarium

* Nasal cavity

Gut

Vagina

| Conjunctiva

(leprosy)
Skin

Cladosporium, Penicillium, Alternaria, Aspergillus spp.

Wallemia, Trichocomaceae, Saccharomyces, Rhodotorula
Candida spp., uncultured fungi, Aspergillus, Simplicillium
Rhodotorula, Galactomyces, Trametes, Pleospora

Candida, Pichia, Eurotium, Alternaria

Candida, Aspergillus, Geotrichum, Acremonium

Candida, Malassezia, Cladosporium, Cryptococcus




Microbiome definition re-visited: old
Concepts and new Cha”enges Berg et al. Microbiome (2020) 8:103

https://doi.org/10.1186/540168-020-00875-0

Microbiome

Microbiota | 4 “Theatre of activity”

1 Bacteria ‘ Archaea ’ Microbial structural elements
' — X ‘ | Proteins/ i Linid | [ poly- |
FRRElNg| | Protists ~ peptides pIas ~ sacharides | |
’ Algae y |  Nucleic acids

structural DNA/RNA

- mobile genetic elements
_incl. viruses/phages relic DNA

“Internal/external structural elements

Environmental
conditions

(An)organic
| | molecules |

/ Signalling \ ’ Toking

D Microbial metabolites
~ molecules | |

Biome: a reasonably well defined habitat which has distinct bio-physio-chemical properties



Nash et al. Microbiome (2017) 5:153

Th e g Ut m yCO b | OIM € Saccharomyces cerevisiae
Microbiome Project "Moessesa gobos

Andrea K. Nash', Thomas A. Auchtung1, Matth
Matthew C. Ross', Christopher J. Stewart', Gin
Nadim J. Ajami' and Joseph F. Petrosino’”  (Candida albicans

DOI 10.1186/540168-017-0373-4 Table 3 Top 10 most prevalent fungi found in metagenomic

WGS sequences
Species Volunteers  Samples  Reads

(n=215) (n=472) (n=27,091491,028)
Malassezia restricta 131 191 5829

128 198 6205

115 168 2373
Cyberlindnera jadinii 67 92 88,922
Saccharomyces pastorianus 66 34 307

45 55 2426
Debaryomyces hansenii 31 32 278
Malassezia sympodialis 24 28 92
Alternaria alternata 24 24 81
Candida parapsilosis 23 25 158
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Figure 1: Interplay between gut mycobiome and host immunity in association with the assembly of the bacterial microbiome
ASCA=anti-Saccharomyces cerevisiae antibody. Treg=regulatory T cell. Th17=T-helper-17 cell.



Direct interactions between gut fungi and bacteria

Cellular contact /Crosstalk via metabolites ﬁetrimental roles of Candida Spﬁ
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Figure 2: Cross-kingdom interactions between the gut fungi and bacteria in the host Lancet Microbe 2022; 3: e969-83



Reconstitution of a core gut mycobiome and microbiom Clearance of deleterious and pathogenic microbes

[Faecal Microbiota Transplantation J [ Antifungal and antibiotic dmgs]
e

« Clostridioides difficile infection Benefit
Candida albicans Efficient elimination of deleterious and pathogenic fungi «
« Ulcerative colitis Weaknesses
Candida albicans
« Graft-versus-host disease
Candida spp Bacterial Disruption of the gut microbiome «
» Other diseases Mycobiome microbiome

Delayed micobiome reassembi .

Grobiotics \

Dietary intervention

» Probiotic yeast Selective, targeted promotion
Saccharomyces boulardii of gut fungi and bacteria
Saccharomyces cerevisiae Therapeutic diets »
(naive strains) Exclusive enteral nutrition
Saccharomyces cerevisiae Fermented foods «

\_ (engineered strains) / Disease Fibre-rich and plant—!:iased tiliet .
» Fungal products Regional diets «
B-glucans, mannans, polypeptides Ethnic and cultural diet »

metabolites (eg, tryptophol acetate), fungal
lysozyme, and quorum-sensing molecules

» Probiotic bacteria
Lactobacillus acidophilus and Bifidobacterium spp

Supplementation of beneficial microbes and their
products

Figure 3: Therapeutic avenues in clinical setting based on gut mycobiome modification

Lancet Microbe 2022; 3: e969-83



Microbiome=mycobiome+microbiote
0,1% des microorganismes TD
Symbiote
Colonise peau et muqueuses
Opportuniste

Pseudomonas et Enterococcus fecalis
inhibent la filamentation

Le jeine diminue le nitrogene
et active la filamentation

Colonisation US| par Candida 80% en 7 jours
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Méecanisme pathogenique

* Candidose superficielle dépend de brévalence diminue avec niveay

* Mode de vie d’hygiene et sanitaire
* Conditions socio-économiques

Candida passe sang
Translocation fongique
Suite lachage, déhiscence

* Candidose invasive dépend de
* Immunité de I'hote Prévalence augmente

* Espece de Candida Terrains a risque

Virulence Candida Immunodépression induite par traitement
Greffe de MO

Greffe d’'organe solide

Chimiothérapie

Adaptation a I'hote
Prédisposition génétique




TARGETED Species, local ecology

EMPIRICAL Signsand symptoms

PREEMPTIVE

ization Adhesion

Biomarkers: BD Glucan, PCR, genomics :
Penetration

Evidence of disease

o hyph
PROPHYLAXIS High risk : Oncohematological, ICU : " . {rgRneE)
3 )
R —— I\ Tissue invasion
DOI 10.1007/s10096-016-2658-0 ‘

—
éy‘;e of patient \ Risk factor | Invasion and

seeding of yeast
Oncohematological Mucositis, altered neutropenic function alinfection ;::::mwd
Solid organ transplant recipient Immunosuppressive agents
Surgical patients (multiple abdominal surgeries,| Contamination of peritoneum if repeated interventions
severe acute pancreatitis) |
Non-surgical critically ill patient Septic shock, bijoad-spectrum antibiotics, biofilms in central —
venous catheters, endotracheal tube, nasogastric tube, b
or urinary catheters i A Endothelial
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\Surglcal critically 11l patients / Contamination of peritoneum plus ICU specific risk factors | = = dissemination
— —
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Signes cliniques évocateurs

Terrains prédisposants

Candidose invasive?

Contexte évocateur

Scores diagnostiques



Candidose invasive? Laquelle?




J DI Journal of Diabetes Investigation Open access

Official Journal of the Asian Association for the Study of Diabetes

ORIGINAL ARTICLE

(@) Candidiasis (

Urinary tract, 38.7% m
Abdominal cavity, 32.3%

Esophagus, 9.7%

Blood stream, 6.5%

Biliary tract, 3.2%

Lung, 3.2%

Abdominal cavity+blood stream, 3.2% i of sun vatsen
Blood stream-+renal pelvis, 3.2%

IO00ND00E

J Diabetes Investig 2020; 11: 731-744

doi: 10.1111/jdi.13183



Candidémies

e Candidémie > 50% des candidoses invasives

e Mortalité 5-71%

* Mortalité imputée a Cl 15-20% chez adultes




Candidose invasive du nouveau-né

) S. Nouri-Merchaoui®*, N. Mahdhaoui®, M. Fekih®, M. Adouani?®, R. Zakhama?,
US| néonatale J. Methlouthi®, A. Ghith?, H. Seboui?

, ESe’rw'ce de néonatologie, CHU Farhat Hached, Sousse, Tunisie
. Y o Service de gynecologie-obsteéetrigue, CHU Farhat Hached, Sousse, Tunisie
* Signes non spécifiques yneeeed K

L=
f...,

e Candida envahit tous les tissus

* Méningites/méningo-encéphalite fréquentes

e Facteurs de risque
* Poids de naissance £1000 g
* Grande prématurité

Archives de Pédiatrie 2011;18:303-307



Forme aigue disséminée

* Neutropénie profonde post-chimiothérapie agressive
e Atteinte multiviscérale poumon > TD > reins, foie, rate
* Eruption papuleuse et finement hémorragique

 Pronostic sombre




Candidémie = ETT + FO

* Infection endovasculaire
* Endocardite et infection sur matériel intra-cardiaque
* Infection communautaire/UDI >
* Suspicion si
* HC persistent +
* Fievre persiste malgré antifongiques adaptés
* Nouveau souffle
* Nouvelles localisations septiques
* Facteurs de risque
 UDI, CTH

° Chiru rgie Cca rdiaq ue Fig. 1 Lésions cutanées au cours d’une endocardite a Candida

albicans. Lésion maculopapuleuse de la pulpe du 5° doigt et
L] V 4 ° [] o [}
e Choriorétinite, vitrite

Iésions purpuriques multiples de la pulpe de I'index et de la
paume de la main



Endophtalmie/choriorétinite

Lésion secondaire voie hématogene, endogene

Lésion exc

Choriorét|

Endophta

HEeEwBers
awlle -

Figure 2. A: rétinophotographie du pdle postérieur de U’ceil gauche: foyer choriorétinien maculaire blanc crémeux sans hyalite. B:

angiographie a la fluorescéine : imprégnation du foyer rétinochoroidien.
Journal francais d’ophtalmologie (2015) 38, 301305



Osteomyélite et spondylodiscite

* Plusieurs semaines apres une candidémie
e Candidémie insuffisamment traitée
* Vertebres, disques, sternum, cotes

e Diabete, déficit immunitaire

E. Frentiu, M. Petitfrere, T. May, C. Rabaud”
Médecine et maladies infecticuses 37 (2007) 275-280




Candidose chronique disseminée

* Sortie d’aplasie

 Atteinte hépatique chronique
* Douleurs HCD

* Nausées

* Fievre

* Cytolyse

* Mauvais pronostic
* Mortalité 90 jours 74%

Journal de Mycologie Médicale (2007) 17, 194—197



Candidose intra-abdominale

* Post-chirurgie ou manipulation abdominale

* Manifestations
e Péritonite
* Abces
* Suppuration ou nécrose site lachage, perforation

* Infections polymicrobiennes
* Candida 20-40%

* Terrain
e Pancréatite nécrosante
e Lachage anastomose
* Perforation gastro-intestinale récurrente K\..;lw“mwag 2%

.
b A e NEehe SO 3 e
e 2 e R e N




Un seul terrain?




Table 3. [Invasive Episodes of Candida Infection in Patients With Interleukin 12Rp1 Deficiency ]

Documented Candida Infections

Patient HAC or Previous Candida
No. Candida Site Risk Factor CAC Candidiasis Species |FN-y®
9 Candidemia with sepsis Catheter antimycobacterial HAC Oral candidiasis, C. albicans Yes
treatment WC
9 Gastrointestinal Laparotomy, antimycobacterial HAC Oral candidiasis, C. albicans Yes
treatment VWC
12 Candidemia with sepsis Catheter, antimycobactenal HAC C. albicans No
treatment
3 Endocarditis No CAC Oral candidiasis Candida spp. No
20 Unne and cerebrospinal fluid  Antimycobacterial treatment, HAC Oral candidiasis C. albicans Yes

Surgical debridement
(dorsolumbar abscess)

Abbreviations: CAC, community-acquired candidiasis; HAC, hospital-acquired candidiasis; IFN, interferon; VWC, vulvovaginal candidiasis.

* |[FN-y treatment at the time of the episodes.

210 o CID 2014:58 (15 January) e Ouedernietal
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Front. Med. 2018, 12(1): 58-75

hitps:/doi.org/10.1007/s11684-017-0601-0 _
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Table 3 Predictors of mortality among candidemia patients in 1.03
Alameda County, 2017-2020

.1 o1 Jruis
Characteristic RR 95% Cl p-value 1.32
|CU admission before culture 1.66 1.28,2.14 <0.001 .1‘01
Cirrhosis of the liver 1.82 1.36,2.43 <0.001 Pl
Systemic antibiotic therapy 1.84 1.06,3.17 0.029 B .1 27
Age > 65 years 2.01 1.51, 268 <0.001 1 10 100
RR risk ratio, Cl confidence interval lence Rate Ratios

Fig. 5 >ummary of unadjusted bivariate analysis of selected risk factors for mortality among candidemia patients in Alameda County, 2017-2020
.




Characteristic No. (%) Univariate Multivariate

N S o CRI due to CRI due to p-value prvalue
Table I. Characteristics of the patients with catheter-related infections (CRls). Candida spp. non-Candida spp.
(n=41) (n=107)
Gender 0.74
Male 27 (65.9) 71 (66.4)
Female 14 (34.1) 36 (33.6)
Age* (yr) 67.1+12.7 68.1 +14.6 0.69 —
Hospital stay* (days) 48.5 + 43.5 36.3 £+ 37.0 0.09 -
SOFA score* 7.63 + 3.65 592 +281 0.003 0.02
Platelet concentration* (x 10%/uL) 186 +11.9 187 +12.0 0.98 —
C-reactive protein concentration* (mg/dL) 6.33 +4.69 6.93 +6.16 0.58 -
30-day mortality 17 (41.5) 16 (15.0) 0.001 —
Days from disease onset to treatment initiation** 1.63+1.27 0.65 + 1.07 0.00001 -
Underlying factors
Solid organ malignancy 12 (29.3) 31 (29.0) 0.97 -
Haematologic malignancy 1(2.4) 8 (7.5) 0.45 —
Liver cirrhosis 6 (14.6) 6 (5.6) 0.09 —
Use of immunosupressive drugs 11 (26.8) 20 (18.7) 0.28 —
History of surgery 19 (46.3) 47 (43.9) 0.79 =
Receipt of bone marrow or solid-organ transplant 0 (0) 2(1.9) 0.60 -
Antibiotic treatment
Antibiotics pretreatment? 40 (97.6) 48 (44.9) 0.0001 0.0005
Prolonged use of broad-spectrum antibiotics 12 (29.3) 7 (6.5) 0.0002 0.15
Catheterisation
Duration of catheter use® (days) 17 (7-150) 12 (1-38) 0.001 0.004
Femoral catheterisation 8 (19.5) 8 (7.5) 0.03 0.61
Subclavian catheterisation 1(2.4) 8 (7.5) 0.25 -
Jugular catheterisation 32 (78.0) 86 (80.4) 0.75 -
Peripheral catheterisation 0 (0) 5 (4.7) 0.16 -
Total parenteral nutrition 41 (100.0) 102 (95.3) 0.32 -




Patients a haut risque de candidose invasive

* Age <1 mois ou > 65 ans

 Patients de réanimation / oncologie
* Hospitalisation prolongée USI

* Sepsis sévere

 Ventilation mécanique

* CVC

* Colonisation plusieurs sites

* Insuffisance rénale/hémodialyse

-Indian Journal of Critical Care Medicine | Volume 21 | Issue 8 | August 2017

© 2011 Blackwell Verlag GmbH e Mycoses 54, 467-474 doi:10.1111/.1439-0507.2010.01953 x



Autres facteurs de risque

* Diabete

* Pancréatite

* Chirurgie abdominale extensive

* Nutrition parentérale exclusive

* Antibiothérapie large spectre, prolongée
e Corticothérapie prolongée

* Immunosuppresseurs

* Chimiothérapie

* Neutropénie

-Indian Journal of Critical Care Medicine | Volume 21 | Issue 8 | August 2017

© 2011 Blackwell Verlag GmbH e Mycoses 54, 467-474 doi:10.1111/.1439-0507.2010.01953 x



En attendant la confirmation, on attend!?
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Table 2. Results of univariate analysis: Risk factors for invasive candid Taple 3. Results of multivariate analysis: Risk factors for proven candidal infection in 1,669 adult
] patients
Unifoc;
Variable Specie Proven Crude Odds
Candidal Ratio (95% Adjusted Odds Ratio
i‘%‘iéﬁ?}l;ﬁan (sp) Infection Confidence (95% Confidence
APACHE 1I score on admission, median (range) Variable % p Value Interval) Interval)
Length of ICU stay, days, median (range) —
APACHE 1I score, no. (%) Surgery on ICU admission 1
T No 6.9
<
151_525 Yes 16.5 <.001 2.69 (1.76-4.10) 2.71 (1.45-5.06)
~95 Total parenteral nutrition 1
. . . No 2.8
oGl admSons o) Yes 155 <001 646 (348-11.98) 248 (1.16-531)
Surgical Severe sepsis 2 ;
Trauma No 4.
Underlving disease. no. (%) Yes 28.8 <.001 8.63 (5.49-13.56) 7.68 (4.14-14.22)
. NO. e : — 1
Table 4. Calculation of the Candida score: Variables selected in the logistic regression model 4.2
12.3 <.001 3.20 (1.85-5.53) 3.04 (1.45-6.39)
Coefficient Standard p
Variable (B) Error Wald ¥? Value
97 (100) 380
Multifocal Candida species colonization 1.112 379 8.625 003 gg %gog %gg
Surgery on ICU admission 997 319 9.761 002 0 Ega’si ot
Severe sepsis - 2.038 314 42.014 000 68 (70.1) 053
Total parenteral nutrition 908 389 5.451 020 68 (70.1) 251
Constant —4.916 485 102.732 .000 85 (87.6) <.001
22 (22.7) 734 202208.37364.7D
. . ) L <.
ICU, intensive care unit. ) 001
: " . 63 (64.9) =001 5006 Vol. 34, No. 3
Candida score = .908 X (total parenteral nutrition) + .997 X (surgery) + 1.112 (multifocal <.001 T s
Candida species colonization) + 2.038 (severe sepsis). Candida score (rounded) = 1 X (total ég Egi’;z
parenteral nutrition) + 1 X (surgery) + 1 (multifocal Candida species colonization) + 2 X (severe i
sepsis). All variables coded as follows: absent, 0; present, 1.




 Colonisation > 7 jours USI pour la majorité des patients  Candida score > 3

Candida Score in Sepsis Sensibilité 61%

 Candidémie = 70-90% des candidoses invasives PPN 82.2%
VPN 92.2%
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Figure 3. Candidemia and treatment by Candida Score. A shows the Candi
of candidemia, and B shows the distribution of the Candida Score among
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MycCoSes

doi:10.1111/1.1439-0507.2010.01953.x

Diagnosis, Therapy and Prophylaxis of Fungal Diseases

Identified independent
determinants

Special score

Candida colonisation
APACHE Il score

Female gender
Upper GIT origin of peritonitis
Intraoperative cardiovascular failure
Previous antimicrobial therapy at

least 48 h before onset of peritonitis
Invasive mechanical ventilation 210 days
Nosocomial bacterial infection
Cardiopulmonary bypass time 2120 min
Diabetes mellitus
Candida colonisation

Candida colonisation

Candida Colonisation Index =0.5
Corrected Candida

Colonisation Index =0.4
The presence of at least three

of these factors = grade C score

Corrected Candida
Colonisation Index =0.4

Candida Colonisation Index =0.5

ne intensive care unit

nigg® and Elisabeth Presterl’

Identified independent
determinants

Special score

Age <65 years
Temperature <98° F or severe

altered mental status
Cachexia
Previous hospitalisation within 30 days
Admitted from other healthcare facility
Need for mechanically ventilation

Simple equal weight
risk score 0-6
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Délais colonisation 6 jours Risque de déces chez patients souffrant de candidose invasive

Risque chez les porteurs de colonisation multisite

Facteurs prédisposants retrouvés pour Cl

CVC 100%
ATB 80,3%
Diabete 21,3%

Corticothérapie 13,7%

Choix des sites a prélever
Ecouvillonnage pharyngé
Aspiration trachéale
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llaria Alici — Séjours prolongé en US| Ecouvginon rqectal

Immunosuppresseurs pour greffe Aisselles
Chirurgie abdominale Urines
Colonisation par Candida HC

Facteurs de risque théoriqgues de candidose invasive
Chimiothérapie
CVC

aseppin



568 patient

Sensitivity

0.25 0.50 0.75 1.00

0.00

CaMed Score > 7
Sensibilité 79,2%
Spécificité 82,6%

I 1 I 1 1
0.00 0.25 0.50 0.75 1.00
1-Specificity

——@&—— Probability score ROC area: 0.883 ——@&—— Disctretized score ROC area: 0.880

Reference

d8€. val 95%.

2 Cl(95%) ;
)2 4,36 |
JOURNAL OF
‘RACTICE
0 6.47 .
'NIC,
'8 44,26 )1
11
11
0 15.08 '
11
1 VPP 14%

VPN 95,6%

LUC TUBISLIL TEZTESSIULNT E5LHTIdLE. LU CIT. Sidudiu ©rror. W, Juus rd L. el 7 Vo, Confid lelter prescrlptlon



Tuble 2 Posthoc pa Antibiotique (1-3 jOUFS) — HP"»\

Foule" Foule _ Relative risk” pevalug” ( Sositivity  Speaficty PPV

i CVC (1-3 jours)
(r=2 K +
> 2 parmi
| (#7=25%9) Any a Chiru rg e (0-7 jOU rs) 4.71 (2.45, 9.06) <0001 | 0.89 0,38 004 0,99

(day

day Immunosuppresseurs (0-7 jours)

2 (r=28T9) Any a , . . 4,14 (269, 6,39 <] 1,66 0,649 006 D9R
AN Pancréatite (0-7 jours)
at le . o
addi Dialyse (1-3 jours)
surg c 00 o
e | Corticoides (3-7 jours)
(day . Gy e

any dialy=zis (day 1-3);
steroid use (day —7-3)
}r=2H50  Any atibiotic use {day 1-3) ENEN RNy W 34.1) z3 D9 4.36 (255, 667 <0001 Q 11,%) 009 1]."}?/

OR OV (day 1-3) AN at

least two of the folloaing
additional nsk tactors;

any surgery (day —7-0},

I nesuppressive use (day —7-0);
pancreatiis (day —7-07;

TPM {day 1-3); any dialysis

{day 1-3); steroid use

(day —7-3)

IC invasive candidiazis, CFC central venous catheter, TPN total parenteral mutriton, PPF positive predictive vahe, NPF negatree predictive value

*Outcome information was available for a total of 2,890 subjects. Because some of these subjects had missing information for some risk factors, the assessment of performance for each particu lar
muke excluded patients with missing risk factor data that precluded patient nsk status ascertainmaent for that rule

® Relative risk of infection {95% confidence intarval) for patients selected by the nule vs, those not sclected by the rule

" Cochrman-Mantel-Haemszel chi-squane test of association between nisk factor and infecton status



Facteurs étudiés Sensibilité | Spécificité -

Antibiotique (1-3 jours)

CVC (1-3 jours)

+

> 2 parmi
Chirurgie (0-7 jours)
Immunosuppresseurs (0-7 jours)
Pancréatite (0-7 jours)
Dialyse (1-3 jours)
Corticoides (3-7 jours)

+

Séjours en réanimation au moins 4 jours
Ventilation > 48 heures

CVC (1-3 jours)

50%

84%

72%

67%
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ROC Curve

Source of the Curve
Candida Score>/=3

n

Colonization index>/=0.5
Corractad coloni atinn

ROC Curve

Source of the Cune

Candida score>/=3
Colonization index >/= 0.5

Corrected colonization
index >/=04

Table 3: Subgroup analysis; n=84 (performance of scores after excluding patients exposed to antifungal therapy in

no-invasive candidiasis group)

Candida score

Cl

CCl

Ostrosky’s CPR

Sensitivity percentage (95% CI)
Specificity percentage (95% CI)
PPV percentage (95% CI)

NPV percentage (95% CI)

PLR (95% CT)

NLR (95% CI)

Area under curve (95% CI)

94.1 (71.3-99.8)
40.3 (28.5-53.0)
28.6 (17.3-42.2)
96.4 (81.6-99.9)
1.58 (1.25-1.98)
0.15 (0.02-1.00)
0.70 (0.56-0.84)

58.8 (32.9-81.6)
56.7 (44.0-68.8)

25.64 (13.0-42.1)

84.4 (70.5-93.5)
1.36 (0.84-2.20)
0.73 (0.40-1.33)
0.70 (0.56-0.82)

52.9 (27.8-77.0)
77.6 (65.8-86.9)
37.5 (18.8-59.4)
86.7 (75.4-94.0)
2.4 (1.26-4.45)
0.61 (0.36-1.02)
0.65 (0.50-0.80)

52.9 (22.8-77.0)
85.0 (74.3-92.6)
47.4 (24.5-71.1)
87.7 (77.2-94.5)
3.5 (1.72-7.33)
0.55 (0.33-0.92)
0.72 (0.57-0.87)

Not applicable. PPV: Positive predictive value; NPV: Negative predictive value; PLR: Positive likelihood ratio; NLR: Negative likelihood ratio:
CPR: Clinical prediction rule; CI: Colonization index; CCI: Corrected colonization index: 95% CI: 95% confidence interval
Figure 3: Receiver operator curve (subgroup analysis [n = 84]) showing

Figure 2: Receiver operator curve (n = 198) showing discriminatory
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