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Repeat isolations: quid? 

• When a micro-organism is repeatedly isolated from the same 
patient from a similar body site within a short period of 
time ( < 7 days) , this secondary isolation might be identical to 
the first identification if morphologically consistent and 

enzymatically confirmed. 

 

   Criteria for repeated isolation 
1. Same patient 

2. Same sample type 

3. Current micro-organism morphologically consistent with 
previous, enzymatical tests (indol, oxidase, …) confirmative 

4. Time interval < 7 days 
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Questions 

1. (Dis)agreements referral procedure: 
acceptable? 

• ID 

• AST 

 

2. Effect of antibiotic pressure? 
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Literature 

 No evidence-based studies published concerning 
repeat isolates 

 

 Guidelines 

  Garcia et al: Clinical Microbiology Procedures 
Handbook. 

 CLSI M100-S20 (2010) 

 

 guidelines based on expert opinions 

 

 



Clinical Microbiology Procedures Handbook  

     (Garcia et al) 
 

Garcia Referral Criteria 
Presumptive identical identification 
Morphologically  consistent 

Confirmation tests: indol, oxidase,…  
 
No full ID & AST required if previous 
isolation was analyzed < 7 days ago 

 
General rule: 

Repeat ID & AST when > 7 days 
CAVE: non-hemolytic staphylococci: 

  always perform coagulase testing 

 

P. aeruginosa: repeat when > 4 days 

ESBL => additional AST surveillance (?) 

Refer to previous culture 

    for ID & AB 

 



Guidelines CLSI M100-S20 (2010) 

After initiation of therapy: CAVE resistance 
 Repeat testing dependent on specific situation  
 Laboratory guidelines should be determined internally 



Workflow Repeat isolates OLVZ Aalst 

Repeat isolate from same 

patient, same sample type 

Evaluation morphology & growth on 

culture media+ enzymatic tests  

Identical to previous 

isolate 

≤ 7 days 

Full ID & AST analysis on 

Phoenix instrument (BD) 

Different  to previous 

isolate 

> 7 days 

Referral to ID & AST 

results of previous 

isolate 
Exception: suspicion S.aureus:  always 

repeat  coagulase + DNAse + cefox testing 

In case of AB therapy: 

estimation of growth  



Prospective study repeat isolates 

Workflow validation 

Materials & Methods: 

• 15/02/2011-15/05/2011 

• All gram-negative repeat isolates retested for ID & AST 

      Repeat ID & AST (Phoenix analysis) 

Evaluation referral procedure by comparison: 

ID: agreement primary & secondary isolation 

AST: categorical results (S, I, R) 

• Discordant ID: both isolates retested 

• Sample types: urinary + other sample sources  

• New EUCAST compliant Phoenix panels 

 



Criteria Interpretation results 

Reference : ID & AST results from primary isolate  

 

Identification: (dis)agreement 

 FDA : min. 90 % agreement for method acceptance  

 OLV Aalst: ≥ 95%  

 

Susceptibility results : categorical (dis)agreements 

 Minor errors – Major errors (ME) – Very major errors (VME) 

 FDA:  

 Major errors ≤ 3% 

 Very Major errors ≤ 1.5% 

 



Categorical (dis)agreement AST results 

Category Interpretation Categorical  result 

Agreement  Identical results Identical 

Very Major Error (VME) Repeat test S 

Primary isolate tested R 

S  instead of  R 

Major Error (ME) Repeat test R 

Primary isolate tested S 

R  instead of  S 

Minor Error (MinE)  Repeat test R/S  

Primary isolate tested I  

or vice versa 

I  instead of R or S   

or vice versa 

Measured ME = reporting S instead of R  VME in referral ( & vice versa) 

 1st : S     S 

           repeat: R      R   S instead of R is reported (= referral)  
 

              Measured as major error   Reported as very major error 

 

          



Which AST to evaluate? 



Antibiotics included for urinary 
isolates 
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E. coli 
                              15 

Proteus 
mirabilis                               14 

Klebsiella 
sp.                               14 

E. 
aerogenes                               13 

Citrobacter 
koseri                               14 

P. 
aeruginosa                               10 



Antibiotics included for isolates from 
other sample sources 
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Aantal antibiotica 

vergeleken per kiem 

E. coli                         11 

P.mirabilis                         11 

P. vulgaris                         10 

Klebsiella sp.                         10 

Enterobacter 
sp.                         9 

M. morganii                         8 

H. alvei                         9 

S. marcescens                         8 

P. stuartii                         9 

P. aeruginosa                         7 

Acinetobacter 
sp.                         7 

S. maltophilia                         1 



Results ID 

Micro-organisms Urinary  Other  

E. coli 20 24 

Proteus species 8 3 

Klebsiella species 8 3 

Enterobacter species 2 9 

Citrobacter species 1 0 

M. morganii 0 2 

H. alvei 0 1 

S. marcescens 0 1 

P. retgerii 0 1 

P. aeruginosa 4 9 

S. maltophilia 0 3 

Acinetobacter species 0 1 

TOTAL 43 57 



Results ID: Agreements  

• 3 ID conflicts  (3%)    Mismatch ID were (both) retested 

• Agreement : 97% 

• Disagreements: 

 Date ID Therapy Cause ? 

31/03 K. oxytoca None Excess time 
frame (9 days) 09/04 C. farmeri None 

23/03 S. maltophilia None Oxidase test? 
Morphology? 28/03 P. aeruginosa None 

09/05 E. coli Pip/Tazo Morphology? 
Inevitable? 12/05 E. cloacae Pip/Tazo 



Disagreements identification (1) 

1st isolation: 
 K. oxytoca 

Repeat: E. coli 

 Excess referral time frame 



Disagreements identification (2) 

 Oxidase testing? Not performed 
Morphology? P. aeruginosa : <18h incubation: “too young to  evaluate” 

             (Garcia) 
Always perform oxidase testing on lactose-negative gram-negative colonies! 

Repeat: P. aeruginosa 1st isolation: S. maltophilia 



Disagreements identification (3) 

1st isolation: E. coli Repeat: E. cloacae 

Morphology? 
Inevitable? 



Results AST evaluation 

 Secondary isolate : repeat test ID & AST 

 Comparison results with previous AST results 

 Evaluation of referral procedure ~ categorical agreement 

 

 

 



Global study results AST evaluation 

 n = 96   

 4 isolates were excluded from AST evaluation  

=>  3 ID mismatch + 1 discordant sample source 



Disagreement per antibiotic 
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Disagreement per antibiotic 

 β-lactam AB: amoxicillin, AMC, PTZ  (55,5% of all disagreements) 

 Fluoroquinolones: Ciprofloxacin   (15% of all disagreements) 

  

AMPICIL 

LIN   

AMOX  

CLAV   

CEFURO 

XIME   

CEFTRIA 

XONE     

CEFTA  

ZIDIME   

CEFE  

PIME     

PIP  

TAZO   

TEMOCI 

LLIN   

AZTREO 

NAM   

MEROPE 

NEM   

AMIKACI 

NE   

CIPROFL 

OXACIN   

TMP  - 

SXL   

FOSFO  

MYCINE   

NITROFU 

RANTO IN   

TOT  AL   

AGREEMENT   50/53     59/64     74/77   79/80     93/94     92/94     90/94   38/39    92 /9 4   94/94     92/94     90/94     45/45     43/43    33/35   1064/ 10 94                         

9 7.                

MINOR  

ERROR   

2    4    0    1     0    1     2    0    2   0    1    2    0    0    0    15             

1.37   

MAJOR  

ERROR   

1   1     3   0    1    1    1    0    0   0    1    2    0     0    1    1 2          

1.09   

VERY MAJOR  

ERROR   

0    0    0    0    0    0    1     1    0   0    0    0    0    0    1    3               

0.27   

TOTAAL   

  

5 3   64   77     80     94   94   94     39    9 4   94     94   94     45     43    35    1 094   

  

  



Influence of antibiotic therapy 

None Antibiotic 

therapy  
No info  TOTAL  

n =  47 42 7  96 

AB  569  426  99  1094  

Minor Err  0.52%  1.87%  4.04%  1.37% 

Major Err  0.52%  1.41%  3.03%  1.09% 

Very Major  0,17%  0,23%  1,01%  0.27% 



Results AST in referral 
procedure 

Very major error on Phoenix analysis = Major Error when evaluating 

referral procedure: 

• When S instead of (previous) R is measured: R is reported instead of S  

 R instead of S is reported for the second isolate = Major Error for referral 

• Measured very major errors are major errors and vice versa  in referral 

procedure 

Referral procedure error rate: 

  Minor Errors: 1.37% 

  Major Errors: 0.27 % 

  Very Major Errors: 1.09% 



Index 

• Introduction 

• Questions 

• Appraisal 

• Conclusions 

• To do’s 



Conclusion 

Results Evaluation 

• ID referral : 97% agreement      ≥ 95% 

• AST referral : 

 Minor Errors: 1.37% 

  Major Errors: 0.27 %                ≤ 3% 

  Very Major Errors: 1.09%        ≤ 1.5% 

 

 Referral procedure applicable when all criteria are met 

 Antibiotic therapy has influence on AST categorical agreement, 
yet  acceptable 

 Microbiologist evaluates need for full ID & AST : clinically 
indicated & antibiotic usage, resistance suspected,… 

 

ACCEPTED 

ACCEPTED 

ACCEPTED 

ACCEPTED 
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To do’s 

1. Presentation study results at BD Benelux Users Day meeting  
08/12/2011 (Lindner hotel , Antwerpen) 

 

2. Revision procedure when Maldi-TOF implemented. 

 

3. Multicenter evaluation of referral procedure: Bilulu-project 

 



 


