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Quality Assurance of Laboratory Tests for Tuberculosis
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Clinical microbiology laboratories play a critical role
in diagnosing tuberculosis (TB) and monitoring its
treatment. Poor quality laboratory services remain a
major barrier to diagnosis by microscopy and culture,
and may complicate the interpretation of drug sus-
ceptibility testing (DST) results. External quality as-
sessment (EQA) for microscopy is an important com-
ponent of quality assurance, and includes panel test-
ing, slide rechecking, and on-site supervision. Perio-
dic panel testing is the simplest way to assess the
performance of laboratories. Rechecking of a sample
of routine smears by a higher-level laboratory is the
method of choice for evaluation and continuous moti-
vation of peripheral laboratories. On-site supervision
allows the observation of workers’ performance under
actual conditions, including equipment handling, labo-
ratory safety, adequacy of supplies, and the proc-
esses used for smearing, staining, reading, record-
ing, and reporting. Culture performance is not easily
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measured, and existing EQA programs are not sensi-
tive enough to estimate the sensitivity of the process.
Therefore, laboratory regulations and accreditation pro-
grams are critical to assure the quality of cultures.
The Supranational Reference Laboratory Network
(SRLN) was organized in 1994 to ensure optimal
performance of laboratories conducting DST. A panel
of 30 pretested and coded isolates is exchanged an-
nually within the network for proficiency testing. It
has been demonstrated that education and an EQA
program can improve the proficiency of TB laborato-
ries. However, quality programs in Korea are still
weak. Expanded and strengthened laboratory quality
improvement systems are necessary to achieve TB
control in this country. (Korean J Clin Microbiol 2009;
12:147-153)

Key Words: Tuberculosis, Microbiology laboratory, Qua-
lity assurance, External quality assessment
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Table 1. External quality methods used for AFB microscopy*

1. Quality assurance (QA)

QA= 7 A28 A3 84S ASH R A
7171 918k Alz=wlg wRkeH9). AARA7) Tl AR
ol Al =770l gt QAT A EFel(quality control,
QC), £]% A E¥7Hexternal quality assessment, EQA) L2]3L
A E/NA (quality improvement, Q)] Al 7}A] 242 FA =)
3 A3k 9rH9,10].

2. MZZ2|(Quality control)

QU A4 313, A4 471, AH, AT, Ak Soll ohel A4
A AAA 02 AAF o % Aol HEg sfuldichol. ol
Sol Wakanh wjky] SO LA, A4 vkl A4, Ao
ol Tk 715o] olol sk, dale] i AEelE Sl
PYoiz Sefol=ot SHZ Letol S5 vf 7 Ault EY
so] Aok ek o]F Fol AL AT ATES
P S 71 5 gom G Fo) 9dE Haly
% Q). TFssielal Py ATE Hel RE SefolSi b2
AAAE) #2123 Foll A3HE Wrshs Aol AR
ANHoE B FHES T15ele] 2AE AHHE AR ®

wol = 4 Tl

Method Advantages

Disadvantages Uses

On-site evaluation Direct personal contact

Motivating to staff

Selective, usually not countrywide
if left solely to the reference

Always during supervisory visits
Implement and monitor quality

Observation of actual work laboratory improvement measures
Identifies causes of errors Labor intensive Data collection and flow of
Permits verification of equipment Costly information among laboratory

quality and function

Panel testing Low workload for peripheral center

Does not measure routine

levels
Quarterly by district NTP supervisor
At least annually by the reference
laboratory

Minimal first step for EQA

Improves laboratory credibility performance with limited resources
Rapid response countrywide possible High workload for central/reference  Rapid assessment of gross
Use of stained and unstained smears laboratory deficiencies

can help to identify source of problem May not be motivating to improve

May lead to identification of Faulty

equipment
Blinded rechecking
Motivates improved daily performance

Low workload for peripheral laboratory Heavy workload for higher level

Identify factors contributing to

daily performance errors

Assess training of microscopists
Countrywide

center Standard for monitoring laboratory
Reflects reality of routine performance Unavoidable inaccuracies
Biased if not blinded

performance
Ongoing and permanent

Staff must be made available

*Table from reference[9].
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Table 2. Classification of errors*
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Aol7] wiitell F2Ade] Hoizth9,10]. HANE A 2
Ao} 24 AAQ) 10%E T2 7 a2t wo g QAL

glol=g AAelgleh. TEh of WHS Y Al U
AEFHNT AAAGT ghom g Fapel AUXA HelA:

o] Sk Al ol TARS AsaLA} lot quality as-
surance system (LQAS)S o]-&-slo] FAZQl vy o2 7%t
&elol =8 Aldlslar QIeH9-11]. LQASE AJAHAIAA Al
o] A& AT AsiA e FAMHeE HAlol et 3=
¥ 2l ] A-EE 3 glet LQASe o8l Al &
o|=9] Mg ek RIZHESE Bolk, 7MY ol =
273 kA Eoll vl ZelRlh olE E1 1Mol 1,00079] =
RS AJfstar oA Eol 10% FEQ HA A, HIZEE 80%,
Eo| % 100%2 AASIIL acceptable numberE- 0, A7
95%= sk AANof & GElol= = 96707} Ht. o]
735, EAA tiAol A o 10814 AAE Addsie] Hats
Selol= 2 Feho] AR ek A7 Asheh 74
ATRE vlatstel A2 o Adkg Hole FelolEx o
Rk Akl S wolok Sk, 0], etel= A7l o)
d AANA] S = e 2578 E5E Table 201 A2l38l9l
tl. 1% $2A)(high false negative, HFN)o|U} 1% $]oFA
(high false positive, HFP)¥} 72 F% @ F(major error)7} %
A AL olol ek 41 THslok shel A 9
gk Weks wpalof gHh9,10]. FllellA e A4 = &

o] Eof] it FEtel= A S Alssla glovt AlAIR
77178} FAGAA oA vlol| A A el= =] unblinded re-
checking& Al¥slar ek ob&7EA] ZH &7 Aol tish A =3k
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Result of controller

Result being
rechecked Negative Scanty 1+ 2+ 3+
Negative Correct LFN HFN HFN HFN
Scanty LFP Correct Correct QE QE
1+ HFP Correct Correct Correct QE
2+ HFP QE Correct Correct Correct
3+ HFP QE QE Correct Correct

*Table from reference[9].

Abbreviations: QE, quantification error; LFN, low false negative; LFP, low false positive; HFN, high false negative; HFP, high false positive.
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4. MEIHM(Quality improvement)
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FAERE S Algstar gk 2770 SRLE < 13] S| g =g
gol] Fodsli 9l S W7ol ) Agked A (Institute of
Tropical Disease in Antwerp)7} 233 QJe}18]. T2 7]
2 ZF SRLel| Aegke] 5 3005 whebe] AAA 7 A
Azl HIZE, Solx, HdFE, SAAFE, A4

ag4 59 ATE 74 AALE AFska vk SRL 7H] A4
YRS AR 2 Holw A 27| Hu} 4= Avs
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31 9JrH18]. Ethambutol@} streptomycini= isoniazid®} rifampi-
cinol| WA= @X17F Egkel5,23]. RIS 8l Sol% 55 &
A ol 80%E 7IEoE sto] AAA 7F AA =7} o]t
= T AlLlstka g, w2 AHE=elelA isoniazidE Al
olslaL 10% oldel F7F LA A AlLE L o 7159 =
o] Haslri5,18,23,24]. w3k AL 7F AR =7} Uk o
Fo YAl sk 4 Hevt 9

uju

&

2. College of American Pathologists (CAP)
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