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Evaluation of various methods of susceptibility to ofloxacin in
strains ofMycobacterium tuberculosis
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A comparison of three methods of susceptibility testing was undertaken on 30 susceptible and 25 resistant
strains of Mycobacterium tuberculoste determine an acceptablén vitro definition of resistance of ofloxacin. The
strains were tested by the proportion method on Lowenstein Jensen (L-J) and 7H11 media and also by the
BACTEC radiometric method. Using a criterion of 1 per cent or more growth at a concentration of 2 mg/1, there
was a 100 per cent agreement with the conventional MIC method by the proportion tests on L-J as well as on
7H11 media. The BACTEC radiometric method, at the same concentration, yielded 98 per cent agreement.

Thus, any of these methods could be used depending upon the infrastructure available.
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It has been shown in clinical trials that the
currently available anti-tubeculosis drugs and
treatment regimens provide almost 100 per cent cure
rate and reduce mortality to as low as 1 per cent'.
However, these regimens under programme
conditions result in a less favourable response, the
reasons being several and most importantly, the
difficulty in delivering the available regimens and
poor compliance shown by the patients. Even the
introduction of short course chemotherapy (SCC)
under the National Tuberculosis Control Programme
has not brought in any reasonable change to this
situation. Due to this almost a third of the patients
harbour tubercle bacilli resistant to one or more
drugs. Combined resistance, especially to rifampicin
and isoniazid (MDR-TB) which was virtually non
existing until the early eighties started emerging as a
serious thrat. For example, in a study reported from
the Tuberculosis Research Centre (TRC), Chennai,
among tuberculosis patients of the Raichur District,

Karnataka, combined resistance to rifampicin and
isoniazid was found to an extent of 6 per cent’. To
contain this situation directly observed treatment
short course (DOTS) is being advocated and at
present, the Government of India is vigorously
implementing this strategy in many districts of this
country. In addition, new chemotherapeutic drugs
are needed and new treatment regimens required to
shorten the duration of treatment and also to combat
drug resistant tuberculosis including MDR-TB.
Among the new drugs, some of the quinolones in
general and ofloxacin, ciprofloxacin and
sparfloxacin in particular had shown good
antituberculosis activity under 7z vitro conditions’.
For proper wusage of these drugs in treatment
regimens, invitro determination of their minimal
inhibitory concentrations (MIC) is an important first
step. However, studies to determine their MICs using
different methods
concurrently so far. Hence, a study has been

have not been undertaken
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undertaken to compare the susceptibility pattern oF
ofloxacin using different SUSCEptibi”ty testingTame I. Comparison of ofloxacin sensitivity test results by the

proportion method of Lowenstein - Jensen medium at different concentrations

methods. compared with the conventional method
Conventional Proportions resistant on L-J medium at Total
MATERIAL & METHODS o)
1 mg/1l 2mg/1 4 mg/1

. . . . . 1% 1% 1% 1% 1% 1%
Strains : Fifty five strains ofMycobacterium tuber- ShEosm 2 s =

culosis consisting of 30 strains susceptible and 25™"*° > ° 0 %0 ° %0
resistant to ofloxacin as determined by conventiongf o = 0 » 2 23
25 30 30 25 32 23 55

MIC method, isolated from as many patients werg? . .
included in this study. The strians were coded g -oWenstein-Jensen medium
conceal their identity before testing.

Methods :The strains were tested by three methods,

viz.,(i) the proportion sensitivity (PST) method ol sterile distilled water. This was vortexed for 5 min
Lovx’/enstein Jensen (L-J) mediurfii) the propor- and allowed to settle. The supernatant was diluted

tion sensitivyt method on 7H11 agar medium: aer(&ith sterile distilled water to match MacFarland#1.
(i) BACTEC radiometric method. Serial further dilutions 18to 10* were made with

. ) ) distilled water. These dilutions were inoculated in
_I\/Ie(rj:a .I Lb_J med'%’rrl\]/l’_l\évglh%m pstgﬁlitradcl‘prepareg 10m guantities on each quadrant of drug free and
In the laboratory; Milddlebroo agarerpare drug containing plates, and incubated at 37°C for 3

from Difco ,dghydraFed powder. as pgr th\?vk at the end of which, readings were taken. Micro
manufacturer’s instructions and enriched with oleic, . . .
cc%lomes, if any, were counted using a colony counter

acid-albumin-dextrose-catalase (OADC) supplemen . .

(prepared in the laboratory from ingredients obtain@‘c’fOI the proportions of resistant mutants were
from Sigma Chemical Co., USA), and BACTEC 12I§alculated

medium obtained from Becton Dickinson Diagnos- The BACTEC radiometric method was performed as
tic systems, USA were used for this study. described earliér Ofloxacin solution was added

Drug Concentrations : A stock solution of ofloxacin {0 9ive a final concentrations of 2 mg/l. Data were
(Sigma Chemical Co., USA Cat. No.0-8757, Loﬁtatlstlcally analysed using McNemar'’s test.
N0.103H0083) was prepared in sterile N/10 NaOH.
Subsequent dilutions were made with sterile distilled water
and aseptically added to the media to give the desired final
concentrations of 0.25. 05 1. 2. 4 anQroportion method on L-J mediumThe results of
8 mg/l in L-J, 1, 2 and 4 r7ng/1 in 7H11 and 2 mgRST on L-J medium at different concentrations com-
in BACTEC 1sz ’ pared with the results of the conventional test results
' are given in Table I. At a concentration of 1 mg/1,
Sensitivity testing For L-J media, 2-4 wk old sub-out of 30 strains sensiti_ve by the conventional
culture was selected and a standard method was %ﬁtrlc;?étggt Vﬁ??hi“ﬁﬁ%ﬁii%ﬁ% z]se-[ho"éo‘\’,\’v‘;\r’:rélig
fvr\;ed(];g;izft\}\g? #t)p c())ff senstlrt]lvty teﬁtiﬁmgn br.'ef’d resistant by PST at 1 mg/1. The difference was not
9 9 growth was homogenise g]gnificant (P>0.1), the overall agreement being 91
1 ml of water. From this 4 serial ten-fold dllutlor_11~§.,er cent. At a concentration of 4 mg/1, while all 30
were made. One 3 mm loopful of these suspensigifians sensitive by the conventional method were
was used to inoculate drug free and drug containialgo sensitive by PST, 23 of 25 resistant by the con-
slopes, incubated at 37°C and read at 28 days &fdtional method, were resistant by PST. The differ-
again at 40 days and the proporetions of muta§f&c€ was not significant (P>0.1), the overall agree-
grown were calcualtéd ment being 96 per cent. At 2 mg/1, there was a 100
per cent agreement between sensitive and resistant
For 7H11 medium a large loopful of representativarains by both methods. Thus using the discrimina-

growth from a 2 wk old subculture was suspendé@n approach a criterion of 1 per cent or more at

Results
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2 mg/1 concentration of ofloxacin was found to b mg/1 concentration are given in Table Ill. Out of
the best definition of resistance with 100 per ceg0 strains sensitive by the conventional method, 29
agreement with the conventional method. were susceptible by BACTEC radiometric method.

Proportion method on 7H11 mediuniThe results of Twenty five strains resistant by the conventional
PST method using 7H11 medium are given in Taghethod were all resistant_by BACTEC mt_adhod. Thus
Il. Ata concentration of 1 mg/1, only 18 of 30 straif@€ overall agreement with the conventioal method
sensitive by the conventional method were sensiti)&re 2ll resistant by BACTEC method. Thus
by PST, a statistically significant differnece (P<0.01§1¢ overall agreement with the conventional method
However, all resistant strains gave identical readin§@s 98 per cent, the difference being not significant
the overall agreement being 78 per cent. At 2 mgifatistically.

all 30 strains sensitive by the conventional method Discussion

were sensitive by PST on 7H11. Further, all 25 reS|s-_|_he standardisation of drug susceptibility

tant by conventional method, were also resistant ggterminations to newer drugs has become important
7H11 method, the agreement being 100 per cent. At g P

) . " . tq formulate treatment policeis for patients with dru
4 mg/1, while all 30 strains sensitive by conventlonaﬂ P P g

" resistant tuberculosis, especially MDR-TB. Dual
method were also sensitive by PST on 7HI1, ONfection of HIV and TB is likely to enhance the

resistant strain by the conventional method W8Rtual number of MDR-TB cases globally. This has
mlsclabssilfledggy PST on _T_;Ill fmedlum,'the' agr(;"lee'sulted in studies on several rapid and sensitive
ment being ber cenf[. ere gre a;lcrlterlon 0 _nr]rethods of drug susceptibility testing employing
per cent qr more as resistant at 2 mg goppentra}wwer methods. However, lack of standardisation in
of oflaxacin was found to be the best definition W'tphe methodology as well as in the definition of
100 per cent agreement with the conventionglgisiance used in variuos studies may cause errors

method. in the interpretations and validity of the results.
BACTEC radiometric method The results of 1,4 present study compares the drug

BACTEC radiometric method in 12B medium af,sceptibility patterns of known sensitive and

resistant strains oM. tuberculosisto ofloxacin by
Table Il. Comparison of ofloxacin sensitivity test results by ththe proportion method on L-J as well as on 7H11
proportion method on 7H11 at different concentrations comparﬁqedia and also by the BACTEC radiometric method

with the conventional method. . . . L
with a view to determine an acceptable definition

Conventional Proportions resistant on L-J medium at Total fOI’ oflaxacin resistance
(L) '

1 mg/l 2 mg/1 4 mg/l

For the proportion method on L-J medium, a

1% 1% 1% 1% 1% 1% " . .
shoEmosm = s = critical concentration of 2 mg/1 was found to give

Sensitive 25 5 30 0 30 0 30 P .
perfect agreement between the sensitive and resistant

Resistant 0 25 0 25 2 23 25 . . . . . . .
populations. Using this criterion of resistanegz.,

Total 25 30 30 25 32 23 55

1 per cent or more at 2 mg/1, 100 per cent agreement
was found with the conventional method, indicating
Table 1Il. Comparison of ofloxacin (2 mg/l) sensitivity test resultednat the definition of 8 mg/1 or more on L-J by the
by the BACTEC radiometric method compared with the conventiongbsolute concentration method also could be valid.

L-J, Lowenstein- Jensen mediumP%0.01

method. The disadvantage of the absolute concentration

Con(\ll_e_g;ional BACTEC radiometric method Total - method, however, is that it is likely to be influenced

Sensitive Resistant both by the inoculum size as well as the viability of

Sensitive 29 1 30 the organism. The proportion method is not affected

Resistant 0 25 25 by either of these. However, it takes as long as 6 wk
Total 29 26 s5  for the results to become available.

L-J, Lowenstein-Jensen medium With the proportion method on 7H11 agar

medium also, the best agreement of 100 per cent
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