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BackgroundBackground



CysticCystic fibrosisfibrosis (CF)(CF)
ChronicChronic bacterialbacterial infections infections contributecontribute to a to a declinedecline 
in in lunglung functionfunction
S. aureus S. aureus (SA)(SA)

44% colonisation and infection in 44% colonisation and infection in BelgiumBelgium ((multicentricmulticentric studystudy))11

4.2% (04.2% (0--23%) 23%) smallsmall colonycolony variantsvariants (SCV) ~ (SCV) ~ underdetectionunderdetection??

P. P. aeruginosaaeruginosa (PA)(PA)
2020--70% in 70% in BelgiumBelgium ((multicentricmulticentric studystudy))22

AbnormalAbnormal phenotypesphenotypes ((mucoidmucoid, SCV), SCV)

SCV ~ SCV ~ persitentpersitent infectioninfection

BackgroundBackground

1Vergison A et al. National survey of molecular epidemiology of Staphylococcus aureus colonization in Belgian 

cystic fibrosis patients. J Antimicrob Chemother. 2007 May;59(5):893-9

2 Scientific Institute of Public Health. The belgian cystic fibrosis registry. Annual report 2007, Brussels, 2009.



ObjectivesObjectives



To To compare the performance of compare the performance of 
chromogenicchromogenic media with conventional media with conventional 
media for the detection and the media for the detection and the 
presumptive identification of presumptive identification of S. S. aureusaureus and and 
P.aeruginosaP.aeruginosa

normalnormal phenotypephenotype
variants phenotypes (SCV, variants phenotypes (SCV, mucoidmucoid))

ObjectivesObjectives



MethodsMethods



MaterialsMaterials
159 159 respiratoryrespiratory samplessamples fromfrom 64 CF patients in a 64 CF patients in a CF 
reference centre
COL, HAEM, MAN, MAC and BCSA COL, HAEM, MAN, MAC and BCSA usualusual platesplates
SAID and PAID SAID and PAID chromogenicchromogenic plates plates 
IncubatedIncubated atat 3535°°C for 5 C for 5 daysdays, , examinedexamined dailydaily

PresumptivePresumptive identification identification 
SAID: suspect colonies (SAID: suspect colonies (characteristiccharacteristic growthgrowth, , morphologymorphology 
and and colourcolour))
PAID: all PAID: all 

PhenotypicPhenotypic identificationidentification
SA: SA: coagulasecoagulase
PA: PA: oxidaseoxidase, ADH, 42, ADH, 42°°, , KliglerKligler

MethodsMethods



GenotypicGenotypic confirmationconfirmation
SA: SA: nucnuc and and mecAmecA genesgenes, , 16S 16S rRNArRNA
PA (if PA (if atypicalatypical biochemicalbiochemical profile): 16S profile): 16S rRNArRNA sequencingsequencing

AntimicrobialAntimicrobial susceptibilitysusceptibility testingtesting
Normal SA: Vitek2 Normal SA: Vitek2 
SCVSCV--SA: SA: diskdisk diffusion, diffusion, VancomycinVancomycin agar agar screenscreen
PA: PA: diskdisk diffusiondiffusion

MethodsMethods



ResultsResults



PrevalencePrevalence of of S. aureus S. aureus andand P. P. aeruginosaaeruginosa colonizationcolonization

NumberNumber of of 
sputumsputum samplessamplesaa 

(n=159)(n=159)

NumberNumber of of 
isolatesisolates

NumberNumber of CF of CF 
patientspatientsbb (%) (%) 
(n=64)(n=64)

S. aureusS. aureus 4848 7979 33 (51.6)33 (51.6)

-- MRSA*MRSA* 1111 6 (9.4)6 (9.4)

-- SASA--SCVSCV 2121 11 (17.2)11 (17.2)

P. P. aeruginosaaeruginosa 7272 133133 33 (51.6)33 (51.6)

-- mucoidmucoid 5454 19 (29.7)19 (29.7)

-- PAPA--SCVSCV 3333 19 (29.7)19 (29.7)

SA+PASA+PA 2222 17 (26.6)17 (26.6)

Results

•*All mecA +

•Note: SA= S. aureusS. aureus; PA= P. P. aeruginosaaeruginosa; SCV= small colony variant; CF= cystic fibrosis

••aaMean sputum samples per patient = 2.6; bMedian age = 30 years (range 5-60)



MediumMedium MANMAN SAIDSAID

No. of SA No. of SA isolatesisolates* (N=79) * (N=79) 
--SCV (n=21)SCV (n=21)

6464
1818

71 71 
2121

SensitivitySensitivity (%)(%) 81.081.0 89.989.9 p=0.107p=0.107

SpecificitySpecificity (%)(%) 77.177.1 67.267.2

NPV (%)NPV (%) 85.985.9 92.092.0

PPV (%)PPV (%) 70.370.3 61.261.2

AnalyticalAnalytical performance of MAN and SAID media performance of MAN and SAID media 
for for S. aureusS. aureus detectiondetection

Results

Note: CF= cystic fibrosis; SA= all S. aureus; SCV= small colony variant

* 2 only recovered Colombia blood agar 



MorphologicalMorphological aspect of SCV aspect of SCV S. aureusS. aureus

MAN SAID

Results

>24h

>24h

>24h

>48h

COL

MAN

SAID

SAID



Note: N-SA= normal phenotype S.aureus; SCV= small colony variant

•*PEN, penicillin; CEF, cefoxitin; VAN, vancomycin; CIP, ciprofloxacin; GEN, gentamicin; SXT, 
cotrimoxazole; LIN, linezolid

•a All mecA +

AntimicrobialAntimicrobial resistanceresistance profile of SA profile of SA (n=79)(n=79) isolatesisolates

Results

AntimicrobialsAntimicrobials** PENPEN FOXFOX VANVAN CIPCIP GENGEN SXTSXT LINLIN

NN--SA (%)SA (%)
(n=58)(n=58)

82.482.4 9.89.8aa 00 23.523.5 5.95.9 2.02.0 00

SCVSCV--SA (%)SA (%)
(n=21)(n=21)

76.076.0 28.628.6aa 00 42.942.9 9.59.5 95.295.2 00



AnalyticalAnalytical performance of MAC and PAID media performance of MAC and PAID media 
for for P. P. aeruginosaaeruginosa detectiondetection

Results

Note: CF= cystic fibrosis; PA= all P.aeruginosa; SCV= small colony variant

* 2 only recovered on Haemophilus agar; 1 only on Burkholderia cepacia selective agar 

MACMAC PAIDPAID

No. of PANo. of PA isolatesisolates* (N=133)* (N=133) 101101 118118

--MucoidMucoid (n=54)(n=54) 5353 4949

--SCV (n=33)SCV (n=33) 1818 2828 p=0.025p=0.025

SensitivitySensitivity (%)(%) 75.975.9 88.788.7 p=0.013p=0.013

SpecificitySpecificity (%)(%) 64.564.5 90.890.8

PPV (%) PPV (%) 78.978.9 92.992.9

NPV (%) NPV (%) 60.560.5 85.685.6



MorphologicalMorphological aspect of normal aspect of normal phenotypephenotype P. P. aeruginosaaeruginosa

MAC PAID

Results

>48h >48h



MorphologicalMorphological aspects of aspects of mucoidmucoid P. P. aeruginosaaeruginosa

MAC

PAID

PAID

PAID

Results

>48h >48h



MorphologicalMorphological aspect of SCV aspect of SCV P. P. aeruginosaaeruginosa

MAC

Results

>48h>48h

PAID

COL



AntimicrobialsAntimicrobials ** MERMER AKNAKN TOBTOB ATMATM CAZCAZ CFPCFP TZPTZP CIPCIP

NN--PA (%)PA (%)
(n=46)(n=46)

17.817.8 33.333.3 13.313.3 22.222.2 28.928.9 22.222.2 6.76.7 20.020.0

SCVSCV--PA (%)PA (%)
(n=33)(n=33)

29.429.4 44.144.1 23.523.5 38.238.2 41.241.2 35.335.3 20.620.6 29.429.4

MucoidMucoid PA (%)PA (%)
(n=54(n=54--10)10)aa

25.025.0 38.638.6 11.011.0 27.227.2 31.831.8 38.638.6 22.722.7 18.218.2

Antimicrobial resistance profile of PA (n=133) isolates

•Note: N-PA= normal phenotype P.aeruginosa; SCV= small colony variant

•* MER, meropenem; AKM, amikacin; TOB, tobramycin; ATM, aztreonam; CAZ, ceftazidime; CFP, 
cefepime; TZP, piperacillin-tazobactam; CIP, ciprofloxacin

••aa not available for 10 isolates

Results



ConclusionsConclusions



Prevalence of Prevalence of S. aureusS. aureus and and P. P. aeruginosaaeruginosa amongamong CF CF 
patients: 52%patients: 52%

SASA--SCV: 18%; MRSA: 10%SCV: 18%; MRSA: 10%
PAPA--SCV and SCV and mucoidmucoid PA: 30%PA: 30%

PAID PAID chromogenicchromogenic media demonstrated better media demonstrated better 
performances than conventional mediaperformances than conventional media

For detection of PA isolatesFor detection of PA isolates
For recovery of SCVFor recovery of SCV
But translucent colonies should be identified to exclude PABut translucent colonies should be identified to exclude PA

SAID SAID hadhad limitedlimited abilityability to to differentiatedifferentiate SA SA fromfrom the the 
polymicrobialpolymicrobial floraflora in CF in CF sputasputa (PPV=61.2%)(PPV=61.2%)

S. aureusS. aureus and and P. P. aeruginosaaeruginosa SCVsSCVs werewere more more resistantresistant 
to to antimicrobialsantimicrobials thanthan normal normal phenotypephenotype

ConclusionConclusion
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MAC PAID

Achromobacter Achromobacter xylosoxyidansxylosoxyidans platedplated onto MAC and PAIDonto MAC and PAID

Results
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