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Effect Determination of Anti-tuberculosis Combination
Chemotherapy By Chequerboard Assay
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— Abstract

Background: To establish the method to evaluate the antimicrobial activity of multidrug regimen, to provide basic
resources to establish the reasonable regimen for multidrug treatment strategy and to induce physician to use scientific
regimen depending on results from antimicrobial susceptibility test rather than empirical strategy, we performed a
chequerboard assay to decide synergy between 2nd-line drugs for multidrug-resistant tuberculosis.

Methods: After collection of the isolates showing resistance to rifampin(RFP) and isoniazid(INH), chequerboard assay
was performed to decide synergy between 2nd-line drugs. Analysis of results to see which combination of drugs was
effective to multidrug resistant tuberculosis (MDR-TB) isolates. For this purpose, fractional inhibitory concentration
(FIC) index was calculated. A value of less than or equal to 0.5 is considered to be synergistic and a value of more

than 2 is considered antagonistic.

Results: A combination of ofloxacin and prothionamide and a combination of ofloxacin and cycloserine showed a
synergy in some MDR-TB isolates (Ofloxacin+prothionamide, FIC index=0.38, 0.50; ofloxacin+cycloserin, FIC

index=0.45).

Conclusion: Antimicrobial susceptibility test using a chequerboard assay in MDR-TB is expected to be a promising tool
for the patients who failed in treating TB with Ist and2nd -line TB drugs however, an additional testing of the
combinations in animal models or in actual clinical situations should be first done for warrant.
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Table 1. Isolates number to be tested with chequerboard assay
and their manifestation of antimicrobial agents showing
resistance

Isolates No. Antimicrobial agents showing resistance

1 INH

2 INH, CPM

3 INH, RFP

4 INH, RFP, RFB

5 INH, RFP, SM, EMB, PZA

6 INH, RFP, SM, EMB, PTH, RFB

7 INH, RFP, EMB, PZA, RFB, PAS, OFX

8 INH, RFP, EMB, PZA, RFB, PAS, OFX
H37Rv Isolate susceptible to antimicrobial agents
Abbreviations: INH, isoniazid RFP, rifampin CPM,
capreomycin; RFB, rifabutin SM, streptomycin EMB,

ethambutol PZA, pyrazinamide PTH, prothionamide; PAS,
p-aminosalicylic acid; OFX, ofloxacin
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Fig 1. Combination of drug A and B in the chequerboard
technique. Two drugs are diluted using expected MICs of the
drugs being tested. The concentration of drugs here are
expressed as multiples of MIC. Each square means an agar
with assigned concentrations of two drugs.
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Table 2. Fractional inhibitory concentration indices of
antimicrobial agents determined by the two-dimensional

chequerboard assay against 9 clinical isolates of A/
tuberculosis when combined with second line drugs
Isolate No. OFX combined with:

SM PTH CPM CS PAS
1 0.50 1.25 0.50 1.20 0.45
2 0.63 0.38 - 0.33 1.13
3 1.50 1.50 0.75 0.70 1.50
4 1.30 0.75 0.75 1.20 1.20
5 - 0.50 0.75 1.25 0.45
6 - - 1.50 1.50 0.70
7 1.50 1.50 1.50 1.50 -
8 1.13 0.75 1.13 1.13 -
Min, 0.50 0.38 0.50 0.33 0.45
Max. 1.50 1.50 1.50 1.50 1.50
H37Rv 0.75 0.75 0.75 1.25 0.45

*Accurate interpretation of FIC could not be made due to very high
resistance to antimicrobial agents in the antimicrobial susceptibility tests.
Abbreviations: INH, isoniazid; RFP, rifampin; CPM, capreomycin; RFB,
rifabutin; SM, streptomycin; EMB, ethambutol; PZA, pyrazinamide;
PTH, prothionamide; CS, cycloserine; PAS, p-aminosalicylic acid; OFX,
of loxacin
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