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Abstract:
Purpose

In order to ensure the quality of sputum smear microscopy of 9 contract
Mycobacterium |aboratory of Taiwan Center for Disease Control. A smear
external quality assurance (EQA) program was implemented in Taiwan.
Materialsand Methods

A questionnaire was used to conduct the survey of the current status of
clinical examination of mycobacterium. A sampling strategy using lot quality
assurance system was used for smear rechecking and quality evaluation. First
controllers were blinded to the results reported by the clinical |aboratories. A
second controller rechecked the discordant slides for final decisions. Training
and on-site visit were included in the EQA program.
Results and Discussion

Of 749 clinical laboratories, 175 carried out sputum smear microscopy. A
total of 864 dlides were evaluated for smear quality. Of these 981 dlides, 637
(64.9%) had proper smear size, 492 (50.2%) had proper thickness and 884
(90.1%) proper staining. Rechecking of the dlides revedled that 1 out of 9
laboratories had one high false positive and 8 out of 9 laboratories had at |east
one high false negative result.
Conclusion and Suggestions

Supervision visits were required to find out the causes of the errors and to
take corrective actions. A smear EQA program has to be included in the national
tuberculosis program to assure the quality of the sputum smear microscopy and
thus the efficiency of tuberculosis case finding will be improved.

Key Words. Mycobacterium tuberculosis, Quality control, External quality

assurance (EQA) system
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M. avium, TMC 1403

Arylsulfatase, 3 days (-)
Pyrazinamidase (+)
Semi-quantitative catalase (<45 mm)
Tellurite reduction (+)
Tween hydrolysis (-)
Tween opacity (-)

Urease




Heat stable catalase )

MacConkey agar (-)
M. bovis, TMC 1011 Pyrazinamidase (-)
Sodium chloride tolerance )
TCH susceptibility test (-)
Iron uptake (-)
M. chelonae, TMC 1544 |Nitrate reduction )
Urease (+)
M. flavescens, TMC 1541 Tween opacity (+)
Arylsulfatase, 3 days (+)
Heat stable catalase (+)
M. fortuitum, TMC 1529 ron upteke )
MacConkey agar (+)
Niacin (-)
Sodium chloride tolerance (+)
Photochromogenic (+)

M. kansasii, TMC 1201 [Semiquantitativecatalase | (> 45 mm)

Tween hydrolysis (+)
_ Tellurite reduction (-)
M. trivale, TMC 1453 : :
Sodium chloride tolerance (+)
_ Niacin (+)
M. tuberculosis, R1Rv,
Nitrate reduction (+)
TMC 205 ——
TCH susceptibility test (+)

M. tuberculosis, H37Rv,/Growth on egg and agar media; drug
TMC 201 susceptibility test
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Lot quality assurance system(LQAYS)

. . Slide positivity rate
No. of negative sides per year
5% 10% | 15% | 20% | 25% | 30%
200 107 72 54 43 36 30
500 154 89 62 48 39 31
1000 180 96 66 49 40 33
5000 208 103 69 50 40 33
50000 216 104 69 51 40 33
Result of controller
Result of
Technician
_ 1-9
Negative 1+ 2+ 3+ 4+
AFB/100F
Negative Correct LFN HFN HFN HFN HFN
9 LFP | Correct | Correct QE QE QE
orrec orrec
AFB/100F
1+ HFP Correct Correct Correct QE QE
2+ HFP QE Correct Correct Correct QE
3+ HFP QE QE Correct Correct Correct
4+ HFP QE QE QE Correct Correct
Major errors HFN HFP Minor errors LFN LFP QE
Total errors Major errors Minor errors
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2003

%

(%)

16 189,552 43.4 7 117,920 27.0
61 137,988 31.6 1 6,096 14
89 84,408 19.3 2 28,200 6.5
166 411,948 94.4 10 152,216 34.9

9 24,600 5.7 0 0 0.0
175 436,548 100.0 10 152,216 34.9

2003
%
(%)

15 188,976 54.0 7 123,096 35.1
21 61,056 174 1 6,048 1.7
19 73,716 21.0 2 53,400 15.2
55 323,748 92.4 10 182,544 52.1

3 26,544 7.6 0 0 0.0
58 350,292 100.0 10 182,544 52.1
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2003

%

(%)

14 16,608 50.3 7 10,136 30.7
8 3,048 9.2 1 504 1.5

10 9,744 295 2 6,960 211

32 29,400 89.0 10 17,600 53.3
2 3,624 11.0 0 0 0.0

34 33,024 100.0 10 17,600 53.3

2003
%
(%)

13 11,340 50.7 7 7,668 34.3
8 2,232 10.0 1 504 2.3
8 6,156 27.5 2 5,640 25.2
29 19,728 88.2 10 13,812 61.8
3 2,640 11.8 0 0 0.0
32 22,368 100.0 10 13,812 61.8
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2003

6 4 5 1 16
27 14 17 3 61
35 24 30 1 90
7 1 2 0 10
75 43 54 5 177
% 423 24.6 30.3 2.9 100.0
2005 (major error)
positive negative
n HFP % n* HFN %
A 0 0.0 123 1 0.8
B 4 1 25.0 119 1 0.8
C 11 0 0.0 130 10 7.7
D 0 0.0 81 2 25
E 4 0 0.0 95 1 11
F 0 0.0 106 1 0.9
G 18 0 0.0 167 1 0.6
H 8 0 0.0 61 6 9.8
I 1 0 0.0 35 0 0.0
Total 53 1 19 917 23 25
n= (1+ ~ 4+)
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2005

Sensitivity (%), Specificity(%) | Accuracy(%) | PPV (%) NPV (%)
A 66.7 100.0 99.2 100.0 99.2
B 75.0 99.2 98.4 75.0 99.2
C 52.4 100.0 92.9 100.0 92.3
D 60.0 100.0 97.6 100.0 97.5
E 66.7 100.0 98.0 100.0 97.9
F 66.7 100.0 9.1 100.0 99.1
G 90.0 100.0 98.9 100.0 98.8
H 57.1 100.0 91.3 100.0 90.2
| 100.0 100.0 100.0 100.0 100.0
Average 70.5 99.9 97.3 97.2 97.1
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