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Efficiency of Microplate 7H11 Agar Proportion Method

for Drug-Resistant Tuberculosis Surveillance in Upper Northern Thailand

ABSTRACT

Efficiency laboratory tests for the diagnosis of drug-resistant TB is the main factor for
success in TB treatment and control. Currently, Molecular biology techniques is an important
role in the diagnosis. However, due to the high cost of the biomolecule technique for testing,
some risk groups of drug-resistant tuberculosis still use the conventional method on solid
media. This study developed a drug susceptibility testing using microplates containing the
Middlebrook 7H11 agar for reducing turn-around time and the incubation space, aimed to
compare the Canetti using Lowenstein—Jensen (LJ) medium and new method. 219 bacterial
colonies on solid media were parallelly tested by two methods. Comparison showed that the
results of the two assays perfect agreement for detection of TB, MDR-TB, rifampicin,
streptomycin and streptomycin resistant isolates. The sensitivity, specificity, positive predictive
values, negative predictive values and Cohen’s kappa coefficient were 100.0%, 98.7%, 95.6%,
100.0% and 0.9 respectively for detection of isoniazid resistant isolates. Time required for DST
between new method and standard method is 28 and 42 days, average time is 24 and 36
days, respectively. The results showed high efficacy of this new method by comparing with
standard method. In addition, this new method can reduce turn-around time and the
incubation space. It is likely to be useful in high-endemic areas for surveillance as well as for

the detection of drug-resistant tuberculosis in all risk groups.
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Antimycobacterial susceptibility testing (AST)
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A15199 1 AMUTNTUYIEN (Critical concentrations) TUaIUNANVDI91MNSLASLTDE NS UNAFDU
(WHO, 2018)

AU UVD981 (Critical concentrations) Tudiunay

Hoen Joto vasosiasndousazUszan (wlasndw/fiadans)
Léwenstein-Jensen Middlebrook 7H11
Rifampicin RIF 40.0 1.0
Isoniazid INH 0.2 0.2
Streptomycin SM 4.0 2.0
Ethambutol EMB 2.0 7.5
Para-nitrobenzoic acid PNB 500.0 500.0

U 1 Middlebrook 7H11 agar lu 12-well microplate kanamsiasgyvesdielunquaiuny (O
Anrandudiu 10° mnudutu 10° uazlifinsasyveadelumauiifien Rifampicin (RIF),
Isoniazid (INH), Streptomycin (SM), Ethambutol (EMB), Para-nitrobenzoic acid (PNB)
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AIENENN1T Proportion method lagenusvila
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NANISANWITZELLIAINITNAGDU  SYezLIan mamuwaléfﬁgmmmﬂu 28 U nmm?{a 24
nsnadeutusiauiiSunaaeusunseie  Yu luvafinisvedoudie L medium @wnse
S1891UNATRINTNAFEUAN IR AU TLSA 3’18@'11434@19911%\‘1%&@3‘1’181% 42 L’Ja’WLQSEJ 36
p1e Microplate 7H11 agar medium 21A1s U (15747 5)

NAFDUAIDYIIVIINUA 202  HI0819 d1U150

M3 2 MIUSEUgURaN AR TlsARIe35 PNB Tu Microplate 7H11 agar Waw LJ medium

Lowenstein-Jensen medium

Microplate 7TH11 agar medium

MTB NTM Total
MTB 202 0 202
NTM 0 17 17
Total 202 17 219

MTB, Mycobacterium tuberculosis; NTM, Nontuberculous mycobacteria

A19199 3 wan1sTsuiguRan 1 ageunIulsAReatsIuIu (MDR-TB) Lagld Microplate
TH11 agar wag LJ medium

Lowenstein-Jensen medium

Microplate 7TH11 agar medium

MDR-TB Not MDR-TB Total
MDR-TB 14 0 14
Not MDR-TB 0 188 188
Total 14 188 202

MDR-TB, Multidrug resistant tuberculosis

A15199 4 wansSeuifisunisvedeuanulsesinuinlsa lagly Microplate 7H11 agar way LJ

medium
Microplate Léwenstein-Jensen Sensitivity Specificity PPV~ NPV « (& SE)
TH11 agar  Resistance Susceptible Total % % % %
INH-Resistance 43 2 45 100.0 98.7 95.6  100.0 0.971
INH-Susceptible 0 157 157 (0.901- 1.000)
Total 43 159 202
RMP-Resistance 21 0 21 100.0 100.0 100.0 100.0 1.000
RMP-Susceptible 0 181 181 (0.930-1.000)
Total 21 181 202
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A1519% 4 mansilSeuiisunisvegeuaulinesifiuiadse 1aeld Microplate 7TH11 agar wag LJ

medium ($18)

Microplate Léwenstein-Jensen Sensitivity Specificity PPV~ NPV « (& SE)
TH11 agar  Resistance Susceptible Total % % % %
SM-Resistance 34 0 34 100.0 100.0 100.0 100.0 1.000
SM-Susceptible 0 168 168 (0.930-1.000)
Total 34 168 202
EMB-Resistance 6 0 6 100.0 100.0 100.0 100.0 1.000
EMB-Susceptible 0 196 196 (0.930-1.000)
Total 6 196 202

EMB, ethambutol; INH, isoniazid; RMP, rifampicin; SM, Streptomycin; k, Cohen’s kappa coefficient;

SE,standard error; PPV, Positive predictive value; NPV, Negative predictive value
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