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Two trials of external quality assessment for clinical microbiology laboratory were performed in

2005. A total of

12 specimens were distributed. Six specimens were distributed to 308

laboratories with 272 (88.3%) returns in Trial | and 276 (89.6%) returns in Trial Il.
The acceptable percentages of Gram-stain were relatively good. The acceptable percentages

of bacterial

identification on Acinetobacter baumannii,

Staphylococcus — aureus,  Streptococcus

pyogenes, Aeromonas hyarophila, Enterococcus casseliflavus, Brucella species (Trial 1) were 80.1%,
98.3%, 87.6%, 81.3%, 555%, 38.1%, respectively. The acceptable percentages of bacterial
identification on Klebsiella pneumoniae, Enterococcus faecalis, Brahamella catarrhalis, Burkholderia
cepacia, Campylobacter fetus, Rhodoccus equi (Trial Il) were 97.5%, 85.9%, 71.0%, 85.9%, 8.3%,

51.0%,

respectively. The acceptable percentages

for antimicrobial susceptibility tests on

Acinetobacter baumannii, Staphylococcus aureus and Klebsiella pneumoniae were relatively high,
but those on Klebsiella pneumoniae for ESBL and Enterococcus faecalis for vancomycin—

resistance were not high.

In conclusion, the acceptable percentages of bacterial stain and identification were relatively
good except C. fetus. However, it is necessary that the quality assurance of the individual
laboratories should be improved for antimicrobial susceptibility tests, and the selection of the most
appropriate antimicrobial agents to test should be also considered.

Key Words : External quality assessment, Clinical microbiology
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Table 1. Microorganims for external quality assessment of clinical microbiology laboratory in 2005

Trial No. Microorganisms Specimen
M0O501 Acinetobacter baumannii Sputum
M0502 Staphylococcus aureus Blood
M0503 Streptococcus pyogenes Urine
M0504 Aeromonas hydrophila Urine
MO0505 Enterococcus casseliflavus Stool
M0506 Brucella species Blood
M0508 Klebsiella pneumoniae Blood
M0509 Enterococcus faecalis Urine
M0510 Brahamella catarrhalis Sputum

: M0O511 Burkholderia cepacia Wound
M0512 Campylobacter fetus Tissue
M0513 Rhodococcus equi Sputum
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Table 2. Expected results of antimicrobial susceptability test for Acinetobacter baumannii (M0501)

Selected antibiotics Result
Ceftazidime R
Imipenem or Meropenem

Amikacin

Cefotaxime

Ciprofloxacin
Ticarcillin
Piperacillin-tazobactam

Gentamicin

T TV VW TV XIWI D D OO

Trimethoprim-sulfamethoxazole

Acinetobacter baumannii (clinical isolate)

Table 3. Expected results of antimicrobial susceptability test for Staphylococcus aureus (M0502)

Selected antibiotics Result

Penicillin R.S
Oxacillin
Erythromycin
Clindamycin
Azithromycin
Chloramphenicol
Linezolid
Gentamicin

Teicoplanin

»w OO »u wnu »m »w »w O om

Vancomycin

Staphylococcus aureus (ATCC 25923)



Table 4. Expected results for antimicrobial susceptability test for Klebsiella pneumoniae (M0508)

Selected antibiotics Result

Ampicillin R
Cefazolin R
Gentamicin |
Amikacin
Cefoxitin
Cefotaxime
Cefepime
Ciprofloxacin

Imipenem

»w »w w»w /W T I »

Trimethoprim-sulfamethoxazole

ESBL (extended-spectrum beta-lactams) positive
Klebsiella pneumoniae (ATCC 700603, beta-lactamase SHV-18)

Table 5. Expected results of antimicrobial susceptability test for Enterococcus faecalis (M0509)

Selected antibiotics Result

Penicillin S
Ampicillin

Linezolid

Quinupristin/dalfopristin
Gentamicin (High level resistance)
Streptomycin(High level resistance)
Erythromycin

Tetracycline

D »w VW VW T DT O O

Teicoplanin

s

Vancomycin

VRE, Enterococcus faecalis (ATCC 51299, vanB genotype)
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Table 6. Results of Gram stain and bacterial morphology
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Specimen No. Bacteria Gram stain Morphology
‘ Coccobacilli (61.4%, 167/272)
, . Negative .
MO501 Acinetobacter baumannii Bacilli (19.5%, 53/272)

(96.3 %, 262/272)

Positive
M0502 Staphylococcus aureus (98.9%. 269/272)
M0508 Klebsiella pneumoniae Negative
° (9.6 %. 275/276)
, Positive
M0509 Enterococcus faecalis

(98.5%, 272/276)

Cocci (7.4%, 20/272)

Cocci (98.2%, 267/272)

Bacilli (93.8%, 259/276)

Cocci (95.3%, 263/276)




Table 7. Results of antimicrobial susceptibility test for M0501 (Acinetobacter baumannii) with disk method

S| Fo17| 7t R | S Good (%) Criteria
Amikacin 123 113 3 7 91.9 R
Ampicillin/sulbactam 21 1 1 19 U U
Azotreonam 56 54 2 0 96.4 R
Carbenicillin 8 8 0 0 100.0 R
Ceftazidime 93 85 3 5 91.4 R
Cefepime 35 33 1 1 U U
Cefotaxime 71 69 1 1 97.2 R
Ceftizoxime 2 2 0 0 100.0 R
Ceftriaxone 44 42 1 1 95.5 R
Cefuroxime 7 7 0 0 100.0 R
Ciprofloxacin 123 120 1 2 97.6 R
Gentamicin 17 116 1 0 99.1 R
Imipenem 103 1 0 102 99.0 S
Levofloxacin 4 4 0 0 100.0 R
Meropenem 29 0 2 27 93.1 S
Nertilmicin 7 5 0 2 71.4 R
Piperacillin/tazobactam 17 17 0 0 100.0 R
Piperacillin 70 66 0 4 94.3 R
Sulphamethoxazole 5 5 0 0 100.0 R
Tetracycline 15 8 3 4 U U
Ticarcillin/clavulanate 6 4 0 2 U U
Ticarcillin 6 6 0 0 100.0 R
TMP/SMZ(SXT) 37 37 0 0 100.0 R
Tobramycine 73 60 9 4 82.2 R

(U) Ungraded (S) Susceptible (I) Intermediate (R) Resistant
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Table 8. Results of antimicrobial susceptibility test for M0501 (Acinetobacter baumannii) with MIC method

B 047 | 2 R \ S Good (%) Criteria
Amikacin 90 90 0 0 100 R
Ampicillin/sulbactam 24 21 3 0 U U
Ampicillin 23 23 0 0 100 R
Azotreonam 78 78 0 0 100 R
Cefotaxime 20 20 0 0 U U
Ceftazidime 63 49 4 0 78 R
Ceftriaxone 40 39 1 0 98 R
Ciprofloxacin 88 87 0 1 99 R
Gentamicin 83 83 0 0 100 R
Imipenem 93 1 0 92 99 S
Levofloxacin 5 5 0 0 100 R
Meropenem 15 0 0 15 100 S
Netilmicin 2 2 0 0 100 R
Pipera/Tazobactam 34 11 8 5 32 R
Piperacillin 59 57 1 1 97 R
Ticarcillin/clavulanate 28 0 6 22 U U
Ticacillin 10 10 0 0 100 R
TMP/SMZ 43 39 0 4 97 R
Tobramycine 63 49 2 2 78 R
Tetracycline 1 1 0 0 U U




Table 9. Results of antimicrobial susceptibility test for M0502 (Staphylococcus aureus) with disk method

| 07| 2t R | S Good (%)  Criteria
Amikacin 20 1 2 17 85 S
Amoxicillin/clavulanate 6 0 0 6 100 S
Amoxicillin 4 1 0 3 75 S
Ampicillin/sulbactam 12 0 0 12 100 S
Ampicillin 25 2 1 22 88 S
Cefamandole 4 0 0 4 100 S
Cefazolin 7 0 0 7 100 S
Cefepime 5 0 0 5 100 S
Cefmetazole 5 0 0 5 100 S
Cefoperazone 3 0 0 3 100 S
Cefotaxime 34 1 3 30 88 S
Cefotetan 2 0 1 1 50 S
Ceftazidime 6 0 1 5 83 S
Ceftriaxone 23 1 1 21 91 S
Cefuroxime 3 0 0 3 100 S
Cephalothin 34 0 0 34 100 S
Chloramphenicol 29 0 0 29 100 S
Ciprofloxacin 105 1 4 100 95 S
Clindamycin 97 0 6 91 94 S
Doxycycline 2 0 0 2 100 S
Erythromycin 95 0 4 91 100 )
Gentamicin 84 1 0 83 99 S
Kanamycin 4 0 1 3 75 S
Levofloxacin 5 0 0 5 100 S
Linezolid 3 0 0 3 100 S
Meropenem 10 0 0 10 100 S
Methicillin 1 0 0 1 100 S
Netilmicin 4 0 0 4 100 S
Nitrofurantoin 2 0 0 2 100 S
Ofloxacin 7 1 0 6 86 S
Oxacillin 121 5 0 116 96 S
Penicillin 96 2 2 92 100 R.S
Quinupristin/poltopristin 2 0 0 2 100 S
Teicoplanin 51 1 1 49 96 S
Tetracycline 53 1 0 52 98 S
Ticarcillin/clavulanate 1 0 0 1 100 S
TMP/SMZ 58 1 1 56 97 S
Tobamycin 9 0 1 8 89 S
Vancomycin 135 3 1 131 97 S
Ceftizoxime 1 0 0 1 100 S
Sulbactam 2 0 0 2 100 S
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Table 10. Results of antimicrobial susceptibility test for M0502 (Staphylococcus aureus) with MIC method

A 017 o R \ S Good (%) Criteria
Amikacin 1 0 1 0 0.0 S
Amoxicillin/clavulanate 1 0 0 1 100.0 S
Ampicillin 6 0 0 6 100.0 S
Cefepime 2 0 0 2 100.0 S
Cefotaxime 3 0 1 2 66.7 S
Cefuroxime 1 0 0 1 100.0 S
Cephalothin 24 0 0 24 100.0 S
Chloramphenicol 16 0 0 16 100.0 S
Ciprofloxacin 82 0 0 82 100.0 S
Clindamycin 91 0 0 97 100.0 S
Erythromycin 91 0 0 91 100.0 1S
Gentamicin 77 0 0 7 100.0 S
Levofloxacin 3 0 0 3 100.0 S
Linezolid 37 0 0 37 100.0 S
Meropenem 1 0 0 1 100.0 S
Moxifloxacin 1 0 0 1 100.0 S
Nitrofurantoin 10 0 0 10 100.0 S
Nofloxacin 2 0 0 2 100.0 S
Ofloxacin 5 0 0 5 100.0 S
Oxacillin 95 1 0 94 98.9 S
Penicillin 85 0 0 85 100.0 R.S
Quinupristin/Dalfophistim 14 0 0 14 100.0 S
Rifampin 39 0 0 39 100.0 S
Teicoplanin 48 0 0 48 100.0 S
Tetracycline 59 0 0 59 100.0 S
TMP/SMZ 67 0 0 67 100.0 S
Vancomyain 92 0 0 92 100.0 S
Cefazolin 4 0 0 4 100.0 S
Ticarcillin/clavulanate 1 0 0 1 100.0 S




Table 11. Results of antimicrobial susceptibility test for M0508 (Klebsiella pneumoniae) with disk method
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A 047 | 2 R | S Good(%)  Criteria
Ampicillin 85 7 3 5 90.6 R
Piperacillin 31 31 0 0 100 R
Ticarcillin 12 5 4 3 - -
Amoxicillin 12 4 3 5 - -
Amoxicillin/clavulanic acid 16 3 3 10 62.5 S
Ampicillin/Sulbactam 28 M 1 6 - -
Piperacillin/Tazobactam 21 1M 4 6 52.4 S
Cefazolin 18 18 0 0 100 R
Cephalothin 75 74 0 1 98.7 R
Cefamandole 17 16 0 1 94.1 R
Cefepime 27 11 0 16 40.7 R
Cefoperazone 18 3 4 16 16.7 R
Cefotetan 13 0 0 13 100 R/S
Cefoxitin 26 21 4 1 80.8 R
Cefotaxime 90 30 37 23 33.3 R
Ceftazidime 53 39 12 2 73.6 R
Ceftriaxone 51 8 27 16 16.7 R
Cefuroxime 19 16 3 0 84.2 R
I[mipenem 71 1 0 70 98.6 S
Meropenem 16 0 0 16 100 S
Azotreonam 44 40 4 0 90.9 R
Gentamicin 108 138 41 54 38.0 |
Amikacin 108 7 2 94 91.3 S
Netilmicin 9 0 1 8 - -
Tobramycin 27 12 10 5 44.4 S
Tetracycline 16 15 0 1 93.8 R
Ciprofloxacin 95 2 26 67 70.5 S
Levofloxacin 9 0 0 9 - -
Ofloxacin 6 0 1 5 - -
Trimethoprim/Sulfamethoxazole 43 19 15 9 20.9 S
Chloramphenicol 22 3 7 12 54.5 R
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Table 12. Results of antimicrobial susceptibility test for M0508 (Klebsiella pneumoniae) with MIC method

| 07| 2 R | S Good(%) Criteria
Ampicillin 93 91 1 1 94.9 R
Piperacillin 18 16 0 2 88.9 R
Amoxicillin/clavulanic acid 24 1 1 22 91.7 S
Ampicillin/Sulbactam 34 16 7 11 - -
Piperacillin/Tazobactam 40 10 13 17 425 S
Cefazolin 75 73 1 1 97.3 R
Cefepime 71 45 0 26 63.3 SR
Cefoxitin 26 22 2 2 84.6 R
Cefotaxime 35 30 2 3 85.7 SR
Ceftazidime 56 52 2 2 92.9 R
Ceftriaxone 47 26 17 4 55.3 I R
Cefuroxime 9 7 2 0 77.8 R
Imipenem 100 0 0 100 100 S
Azotreonam 40 38 1 1 95.0 R
Gentamicin 91 25 36 30 40.0 |
Amikacin 104 0 0 104 100 S
Netilmicin 8 0 0 8 - -
Tobramycin 27 1 17 9 33.3 S
Ciprofloxacin 99 0 5 94 95.0 S
Trimethoprim/Sulfamethoxazole 51 21 2 28 54.9 S

Table 13. Results of antimicrobial susceptibility test for M0509 (Enterococcus faecalis) with disk method

A 07| 2 R \ S Good(%)  Criteria
Ampicillin 95 6 2 87 91.6 S
Amoxicillin 6 0 0 0 - -
Penicillin 55 13 3 39 70.9 S
Vancomycin 110 18 28 64 41.8 R
Teicoplanin 61 2 5 54 88.5 S
Erythromycin 71 70 0 1 98.6 R
Tetracycline 55 2 0 53 96.4 S
Ciprofloxacin 104 5 13 86 82.7 S
Levofloxacin 9 0 0 9 100 S
Nitrofurantoin 6 0 5 83.3 S
Chloramphenicol 26 24 1 1 - -
Quinupristin/Dalfopristin 12 5 0 7 41.7 R
Linezolid 7 0 0 7 100 S
Imipenem 16 1 0 15 93.8 S
Meropenem 9 2 3 4 44 4 S
Gentamicin High-level 54 50 1 3 92.6 R
Streptomycin High-level 14 12 1 1 85.7 R




Table 14. Results of antimicrobial susceptibility test for M0509 (Enterococcus faecalis) with MIC method

A {72 R | S Good(%)  Criteria
Ampicillin 85 1 0 84 98.9 S
Penicillin 70 2 0 68 97.1 S
Vancomyain 95 69 21 5 94.7 R
Teicoplanin 80 0 0 80 100 S
Erythromycin 34 34 0 0 100 R
Tetracycline 80 0 0 80 100 S
Ciprofloxacin 102 0 2 100 98.0 S
Levofloxacin 19 0 0 19 100 S
Norfloxacin 17 0 0 11 100 S
Nitrofurantoin 22 0 0 22 100 S
Rifampin 24 0 2 22 - -
Chloramphenicol 60 59 0 1 - -
Quinupristin/Dalfopristin 78 67 0 11 85.9 R
Linezolid 55 0 55 100 S
Imipenem 31 0 29 93.5 S
Gentamicin High-level 45 37 0 8 82.2 R
Streptomycin High-level 32 31 0 1 96.9 R
Table 15. Survey on mycobacterium tests
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