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Annual Report on External Quality Assessment of Clinical Microbiology
Laboratory in Korea (2007)

Nam Yong Lee, Myoung Sook Kim, Mi Na Kim, Min Joong Kim, Sunjoo Kim, Sung II Kim, Eui Chong Kim,
Jae-Seok Kim, Dongeun Yong, Nam Surp Yoon, Jang Ho Lee, and Se Ik Joo
Clinical Microbiology Subcommittee,

The Korean Association of Quality Assurance for Clinical Laboratory,
Seoul, Korea

Two trials of external quality assessment for clinical microbiology laboratories were performed
in 2007. A total of 14 specimens were distributed. Six specimens were distributed to 317
laboratories with 305 (96.2%) returns in Trial |, and 8 specimens to 320 laboratories with 309
returns (96.5%) in Trial Il. For the first time, two slide specimens for mycobacterium stain (AFB)
were distributed in Trial I,

The acceptable percentages of Gram stain were relatively good for both stainability and
morphology. The acceptable percentages of bacterial identification (correct answers to species
level) on Streptococcus pyogenes, Branhamella catarrhalis, Escherichia coli, Enterococcus faecalis,
Aeromonas hydrophilia and Yersinia enterocolitica (Trial 1) were 83.5%, 70.8%, 98.1%, 87.0%,
89.2%, and 97.0%, respectively. The acceptable percentages of bacterial identification on
Staphylococcus aureus, Pseudomonas aeruginosa, Candida tropicalis, Listeria monocylfogenes,
Enterococcus casselifiavus and Klebsiella pneumoniae (Trial 11) were 98.1%, 97.7%, 71.6%, 77.4%,
724% and 96.2%, respectively. The acceptable percentages for antimicrobial susceptibility tests on
E. coli and E. faecalis (Trial 1), and S. aureus and P. aeruginosa (Trial Il) were relatively good
compared to data of recent three years. The acceptable percentages for AFB stain in Trial Il
were relatively high.

In summary, the acceptable percentages of bacterial stain and identification were relatively
good. However, it is still 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.
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Table 1. Microorganims for external quality assessment of clinical microbiology laboratory in 2007

Trial | AXHS aANEF 21} A==(100)
MO701 ol G(+), cocci 5
=k
M0702 e G(-), diplococai 5
MO701 ol= Streptococcus pyogenes 10
MO702 ZHES Branhamella catarrhalis 10
M0703 A Escherichia coli 10/15
Tsd/ 4y
MO704 2 Enterococcus faecalis 10/15
MO705 H| H Aeromonas hydrophilia 10
MO0706 o Yersinia enterocolitica 10
Trial Il H==(100)
MO707 =Rl G(+), cocci 5
A
M0708 = G(-), bacilli 5
MO707 = Staphylococcus aureus 10/15
M0708 = Pseudomonas aeruginosa 10/15
M0709 A Candida tropicalis 10
EW/YY
MO710 LS pSEals Listeria monocytogenes 10
MO711 = Enterococcus casseliflavus 10
MO712 ZHES Klebsiella pneumoniae 10
AFB i MO713 et =4 -
(&21012) MO714 ZHCt OFAd _
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Table 2. Expected results of antimicrobial susceptability test for £. coli (M0703)

21}

0
+

M0703 ClAZH E= 5lMH =y

w

] Ampicillin
Penicillin

w

Gentamicin
Cefazolin
Cephalothin
Cefuroxime

Cefepime
Cefoxitin
Cefotaxime
Ciprofloxacin
Imipenem

DL »wmnn n P non

Trimethoprim/sulfamethoxazole

Table 3. Expected results of antimicrobial susceptability test for E. faecalis (M0704)

A

HAAHS
AR A b}
=} — o

M0704 LClAZY L= 35

+

w

H K| Penicillin

00[\

Amplicillin

Erythromycin
Gentamicin high level
Streptomycin  high level
Linezolid

Teicoplanin
Vancomycin
Ciprofloxacin

T 1V TV T W D W D D

Quinupristin/dalfopristin
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Table 4. Expected results of antimicrobial susceptability test for S. aurueus (M0707)

21}

0
+

AXHS

) 7y

MQ707 Staphylococcus aureus (ClATH L= 5

w

ol

K| Oxacillin
Penicillin

0!

Erythromycin

Clindamycin

Linezolid
Trimethoprim/sulfamethoxazole
Vancomycin

Ciprofloxacin
Quinupristin/dalfopristin

w O ;m Hh ;D ;»m ;O ;D

Gentamicin

(@}
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Table 5. Expected results of antimicrobial susceptability test for P. aeruginosa (M0708)

An}
AAHHS
M0708 Pseudomonas aeruginosa (CIA38 Ee= 5|44H) =y
SH| Ceftazidime S
Gentamicin S
Piperacillin S
Amikacin S
Aztreonam S
Cefepime S
Ciprofloxacin S
Imipenem S
Piperacillin/tazobactam S
Tobramycin S
Table 6. Results of Gram stain and bacterial morphology
MQ701
Positive 300 98.4%
Negative 2 .
coccei 295 96.7%
diplococci 5
M0702
Positive 19 .
Negative 276 90.5%
diplococci 202 66.2
cocci 76 24.9
coccobacilli 10
bacill 6
MQ707
Positive 304 98.
Negative 4
COCCi 306 99.
cocobacilli 2
M0708
Negative 308 99.
Positive 0
bacilli 304 98.

cocobacilli 4
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Table 7. Results of microorganism identification tests (Trial )

Trial | (27F7|2 260)

MO701

Streptococcus pyogenes 217 83.46

Streptococcus, beta-hemolytic Group A 25 9.62

Streptococcus spp. 6 2.31
M0702

Branhamella _catarrhalis 184 70.77

Moraxella spp. 31 11.92

Unidentified Gram negative cocci 8 3.08
M0703

Escherichia coli 255 98.08
M0704

Enterococcus faecalis 226 86.92

Enterococcus spp. 19 7.31
M0O705

Aeromonas_hydrophilia 232 89.23

Aeromonas caviae 5 1.92

Aeromonas spp. 5 1.92

Vibrio spp. 5 1.92

Aeromonas sobria 2 0.77
M0O706

Yersinia enterocolitica 252 96.92

Yersinia spp. 2 0.77

Table 8. Results of microorganism identification tests (Trial II)
Trial Il (B7F7]12 261)

MO707

Staphylococcus aureus 256 98.1
M0708

Pseudomonas aeruginosa 255 97.7
M0O709

Candida tropicalis 187 71.6

Candida species 35 13.4

Yeast like organism 22 8.4
MO710

Listeria_ monocytogenes 202 77.4

Listeria species 25 9.6

Unidentified Gram positive rods 16 6.1
MO711

Enterococcus casseliflavus 189 72.4

Enterococcus sp. 25 9.6

Enterococcus faecium 13 5.0

Enterococcus gallinarum 12 4.6
MO712

Klebsiella pneumoniae ss. pneumoniae 251 96.2
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Table 9. Results of antimicrobial susceptibility test for MO703 (E. coli) with disk diffusion method

A {7 S \ R Good(%) Criteria
Penicillins
Ampicillin 93 81 9 3 87.1
Piperacillin 28 28 0 0 100
(B-lactam/3-lactamase inhibitors
Ampicillin/sulbactam 33 33 0 0 100
Piperacillin/tazobactam 12 12 0 0 100
Amoxicillin/clavulanic acid 28 28 0 0 100
Cephems
Cefazolin 17 15 1 1 88.2 S
Cephalothin 59 37 11 11 81.4 S,
Cefamandole 20 20 0 0 100 S
Cefuroxime sodium 11 11 0 0 100 S
Cefoxitin 21 21 0 0 100 S
Cefmetazole 10 8 1 1 80.0 S
Cefoperazone 16 16 0 0 100 S
Ceftazidime 44 44 0 0 100 S
Cefotaxime 78 75 1 2 96.2 S
Ceftriaxone 57 57 0 0 100 S
Cefepime 22 21 0 1 95.5 S
Carbapenems
Imipenem 78 77 0 1 98.7 S
Meropenem 24 23 0 1 95.8 S
Monobactams
Aztreonam 24 24 0 0 100 S
Aminoglycosides
Gentamicin 105 101 2 2 96.2 S
Amikacin 105 97 5 3 92.4 S
Tobramycin 30 28 1 1 93.3 S
Netilmicin 13 12 0 1 92.3 S
Tetracyclines
Tetracycline 15 13 0 2 86.7 S
Quinolones
Ciprofloxacin 107 107 0 0 100 S

Folate pathaway inhibitors

Trimethoprim-
sulfamethoxazole 44 44 0 0 100 S
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Table 10. Results of antimicrobial susceptibility test for MO703 (E. coli) with MIC method

21

| o{7| 7t S \ R Good(%) Criteria
Penicillins

Ampicillin 128 128 0 0 100 S

Piperacillin 28 28 0 0 100 S
(B-lactam/ 3-lactamase inhibitors

Ampicillin/sulbactam 34 34 0 0 100

Piperacillin/tazobactam 32 32 0 0 100 S

Amoxicillin/clavulanic acid 38 38 0 0 100 S
Cephems

Cefazolin 108 108 0 0 100 S

Cefuroxime sodium 7 7 0 0 100 S

Cefoxitin 71 71 0 0 100 S

Cefotetan 10 10 0 0 100 S

Ceftazidime 18 18 0 0 100 S

Cefotaxime 82 82 0 0 100 S

Ceftriaxone 38 38 0 0 100 S

Cefepime 94 94 0 0 100 S
Carbapenems

Imipenem 119 119 0 0 100 S
Monobactams

Aztreonam 31 31 0 0 100 S
Aminoglycosides

Gentamicin 122 122 0 0 100 S

Amikacin 119 119 0 0 100

Tobramycin 16 15 0 1 93.8 S
Tetracyclines

Tetracycline 7 7 0 0 100 S
Quinolones

Ciprofloxacin 111 117 0 0 100 S

Norfloxacin 6 6 0 0 100 S
Folate pathaway inhibitors

Trimethoprim-

sulfamethoxazole 72 72 0 0 100 S
Nitrofurantoins

Nitrofurantoin 16 16 0 0 100 S
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Table 11. Results of antimicrobial susceptibility test for MO704 (E. faecalis) with disk diffusion method

| Zo{7| ot S | R Good(%) Criteria
Penicillins

Ampicillin 86 80 4 2 93.0 S

PenicillinG 56 43 3 10 76.8 S
Glycopeptides

Vancomycln 121 1 3 17 96.7 R

Teicoplanin 53 5 7 41 77.4 R
Macrolides

Erythromycin 71 0 0 71 100 R
Tetracyclines

Tetracycline 52 4 6 42 80.8 R
Quinolones

Ciprofloxacin 89 1 0 88 98.9 R
Phenicols

Chloramphenicol 29 0 0 29 100 R

Oxazolidinones
Linezolid 9 9 0 0 100 S
Aminoglycosides (high-level only)
Gentamicin high level 17 0 0 17 100 R
Streptomycin high level 15 2 1 12 80.0 R
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Table 12. Results of antimicrobial susceptibility test for MO704 (E. faecalis) with MIC method

| {72 S | R Good(%) Criteria

Penicillins

Ampicillin 123 123 0 0 100 S

PenicillinG 105 105 0 0 100 S
Glycopeptides

Vancomycln 126 0 0 126 100 R

Teicoplanin 113 17 12 84 74.3 R
Macrolides

Erythromycin 79 0 0 79 100 R
Tetracyclines

Tetracycline 112 1 7 104 92.9 R
Quinolones

Ciprofloxacin 81 0 0 81 100 R

Levofloxacin 9 0 1 8 88.9 R
Nitrofurantoins

Nitrofurantoin 14 14 0 0 100 S
Ansamycins

Rifampin 23 23 0 0 100 S
Phenicols

Chloramphenicol 56 0 0 56 100 R
Streptogramins

Quinupristin/Dalfopristin 84 1 3 80 95.2 R
Oxazolidinones

Linezolid 86 85 0 1 98.8 S
Aminoglycosides (High-level only)

Gentamicin high-level 75 0 0 75 100 R

Streptomycin high-level 72 5 0 67 93.1 R

Table 13. Results of antimicrobial susceptibility test for MO709 (S. aureus) with disk diffusion method

No. S | R

Vancomycin 138 138

Erythromycin 135 134 1

Oxacillin 134 134

Penicillin G 127 1 126
Gentamicin 113 113

Trimethoprim/Sulfamethoxazole 113 113

Tetracycline 85 85

Linezolid 75 75

Teicoplanin 55 55

Rifampin 48 48

Quinupristin/Dalfopristin 283 23

Cephalothin 18 18

Chloramphenicol 11 11

Levofloxacin 8 8

Moxifloxacin 5 5

Ofloxacin 5 4 1
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Table 14. Results of antimicrobial susceptibility test for MO709 (S. aureus) with MIC method

No. S | R
Ciprofloxacin 213 209 4
Clindamycin 212 206 4
Vancomycin 115 109 2
Oxacillin 106 98 8
Penicillin G 80 4 76
Erythromycin 79 70 8 1
Gentamicin 70 68 2
Trimethoprim/Sulfamethoxazole 65 64 1
Teicoplanin 45 41 3 1
Tetracycline 35 34 1
Ampicillin 29 8 1 20
Cephalothin 27 27
Chloramphenicol 20 260
Amikacin 22 21 1
Ceftriaxone 22 19 1
Cefotaxime 21 18 1
Imipenem 16 16
Meropenem 14 13 1
Ampicillin/Sulbactam 12 12
Cefoxitin 12 12
Amoxicillin/Clavulanic acid 7 7
Linezolid 7 7
Ceftazidime 6 5 1
Cefamandole 6 4 1 1
Doxycycline 6 5 1
Rifampin 6 6
Tobramycin 6 5 1
Cefazolin 5 5
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Table 15. Results of antimicrobial susceptibility test for MO710 (P. aeruginosa) with MIC method

25

No. S \ R
Amikacin 142 142
Ciprofloxacin 141 141
Ceftazidime 138 138
Imipenem 138 137 1
Gentamicin 135 134 1
Cefepime 132 132 0
Aztreonam 128 124 1 3
Piperacillin 114 113 1
Tobramycin 101 100 1
Piperacillin/Tazobactam 57 56 1
Ticarcillin/Clavulanic acid 30 29 1
Meropenem 30 30
Ticarcillin 26 25 1
Ceftriaxone 16 6 5 5
Cefotaxime 9 5 1 3
Levofloxacin 9 9
Colistin 9 9
Trimethoprim/Sulfamethoxazole 36
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Table 16. Results of antimicrobial susceptibility test for MO710 (P. aeruginosa) with disk diffusion method

No. S \ R
Amikacin 104 104
Ciprofloxacin 102 99 1 2
Gentamicin 98 96 1 1
Ceftazidime 87 87
Imipenem 82 80 1 1
Piperacillin 65 64 1
Tobramycin 63 62 1
Aztreonam 54 51 2 1
Cefotaxime 50 18 28 4
Ceftriaxone 43 27 12 4
Meropenem 29 28 1
Cefepime 28 28
Cefoperazone 23 22 1
Netilmicin 28 18
Piperacillin/Tazobactam 16 16
Levofloxacin 7 7
Cefoperazone/Sulbactam 7 7
Ticarcillin 7 5 1 1
Trimethoprim/Sulfamethoxazole 33 33
Chloramphenicol 10 10
Table 17. Results of AFB stain
MO713
pins 7P| 2-(276) %
Negative 273 98.9
+ 2 0.7
++++ 1 0.4
MO714
pins 7171 -H(276) %
Negative 7 2.5
t 3 1.1
+ 46 16.7
++ 83 30.1
+++ 91 33.0

ERNA 46 16.7
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